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t i o n a n d C o n s t r u c t i o n o f Subsea P i p e l i n e s ( h e r e i n a f t e r 
r e f e r r e d t o as " t h e S P R u l e s " ) ; 

S e c t i o n 1 " G e n e r a l " o f t h e G u i d e l i n e s o n T e c h n i c a l 
S u p e r v i s i o n d u r i n g C o n s t r u c t i o n a n d O p e r a t i o n o f 
Subsea P i p e l i n e s ( h e r e i n a f t e r r e f e r r e d t o as " t h e S P 
G u i d e l i n e s " ) ; 

" G e n e r a l R e g u l a t i o n s f o r t h e C l a s s i f i c a t i o n a n d 
O t h e r A c t i v i t y r e l a t i n g t o M a n n e d S u b m e r s i b l e s , S h i p ' s 
D i v i n g S y s t e m s a n d Passenger S u b m e r s i b l e s " o f t h e 
R u l e s f o r t h e C l a s s i f i c a t i o n a n d C o n s t r u c t i o n o f M a n n e d 
S u b m e r s i b l e s , S h i p ' s D i v i n g S y s t e m s a n d Passenger 
S u b m e r s i b l e s ( h e r e i n a f t e r r e f e r r e d t o as " t h e M S / D S / P S 
R u l e s " ) ; 

S e c t i o n 2 , P a r t I " G e n e r a l " o f t h e R u l e s f o r P l a n n i n g 
a n d E x e c u t i o n o f M a r i n e O p e r a t i o n s ( h e r e i n a f t e r r e f e r r e d 
t o as " t h e M O R u l e s " ) ; 

a n d t h e f o l l o w i n g d e f i n i t i o n s a n d a b b r e v i a t i o n s 
( u n l e s s e x p r e s s l y p r o v i d e d o t h e r w i s e i n p a r t i c u l a r pa r t s 
o f t h e R u l e s ) h a v e b e e n adop ted .

B a r r i e r i s a n e l e m e n t / s y s t e m / d e v i c e f o r m i n g p a r t 
o f a p r e s s u r e - c o n t a i n i n g e n v e l o p e w h i c h i s d e s i g n e d t o
p r e v e n t u n i n t e n t i o n a l f l o w o f p r o d u c e d / i n j e c t e d f l u i d s ,
p a r t i c u l a r l y t o t h e e x t e r n a l e n v i r o n m e n t .

D i v i n g s y s t e m i s t h e w h o l e p l a n t o f e q u i p m e n t 
d e s i g n e d f o r t h e c o n d u c t o f d i v i n g o p e r a t i o n s u s i n g 
s a t u r a t i o n d i v i n g t e c h n i q u e a n d l o n g - t e r m l i f e s u p p o r t 
u n d e r a i r o r b r e a t h i n g gas m i x t u r e p ressu re . 

F l o w l i n e i s t h e subsea p i p e l i n e w h i c h d i rec t s 
w e l l f l u i d s f l o w s from t h e w e l l h e a d t o t h e f i r s t p rocess 
u n i t ( v e s s e l ) .

H i g h i n t e g r i t y p r e s s u r e p r o t e c t i o n 
s y s t e m ( H I P P S ) i s a s y s t e m f o r p r o t e c t i o n d o w n ­
s t r e a m c o m p o n e n t s aga ins t h i g h p re s su re from w e l l s . 

T e m p l a t e i s a s t r u c t u r e w i t h c o n i c a l f l a r e d 
socke t s f o r d r i l l i n g subsea w e l l s a n d p i t s f o r f a s t e n i n g 
p i l e s ( ensures spac ing o f w e l l s necessa ry t o i n s t a l l a n d 
r e p a i r w e l l h e a d s e tup ) . 

C h o k e v a l v e i s a u n i t o f p res su re c o n t r o l 
e q u i p m e n t u s e d t o r e s t r i c t a n d r e g u l a t e t h e f l o w o f w e l l 
f l u i d s t o m a i n t a i n a d e s i r e d p re s su re a n d f l o w ra te . 

U m b i l i c a l t e r m i n a t i o n h e a d i s a m e c h a n -
i s m f o r m e c h a n i c a l l y , e l e c t r i c a l l y , o p t i c a l l y a n d / o r 
h y d r a u l i c a l l y c o n n e c t i n g a n u m b i l i c a l o r j u m p e r b u n d l e 
t o a subsea p r o d u c t i o n s y s t e m . 

M a n i f o l d i s a s y s t e m o f r e c e i v i n g a n d d i s t r i b u t ­
i n g headers a n d p i p i n g w i t h b r anches u s e d f o r g a t h e r i n g 
o f w e l l f l u i d from w e l l s , d i s t r i b u t i n g o f r eagen t s / i n j ec t ed
gas t o m a i n t a i n f o r m a t i o n p ressure , as w e l l as g a s - l i f t
p res su re i n w e l l s .

P r o d u c t i o n t u b i n g i s a t u b u l a r u s e d i n a 
w e l l b o r e , t h r o u g h w h i c h p r o d u c t i o n f l u i d s a re p r o d u c e d . 

S u b s e a p r o d u c t i o n s y s t e m o p e r a t o r i s 
a n o r g a n i z a t i o n ( c o m p a n y ) w h i c h p h y s i c a l l y opera tes t h e 
subsea p r o d u c t i o n s y s t e m . 

R e m o t e l y o p e r a t e d v e h i c l e ( R O V ) i s a 
s u b m e r s i b l e craf t , r e m o t e l y c o n t r o l l e d a n d p o w e r e d v i a 
a n u m b i l i c a l , capable o f m o v i n g i n t h e d e p t h o f w a t e r 
a n d / o r o v e r t h e sea b e d a n d u s e d t o p e r f o r m u n d e r w a t e r 
e n g i n e e r i n g w o r k s . 

S u b s e a p r o d u c t i o n s y s t e m i s s u b s e a 
dev ices , s y s t e m s a n d e q u i p m e n t d e s i g n e d t o p r o d u c e 
w e l l f l u i d o n o f f s h o r e o i l a n d gas f i e l d s u s i n g subsea w e l l 
c o m p l e t i o n . 

See Circular 1731c, 1786c See Circular 1817c
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R i s e r / r i s e r s y s t e m i s a p i p i n g / p i p i n g s y s t e m , 
v e r t i c a l , as a r u l e , c o n n e c t i n g t h e subsea p r o d u c t i o n 
s y s t e m w i t h su r face o i l p r o d u c t i o n e q u i p m e n t . 

C o n n e c t o r i s a d e v i c e f o r p i p i n g / u m b i l i c a l 
c o n n e c t i o n a n d f i x a t i o n t o t h e subsea p r o d u c t i o n s y s t e m , 
p r o v i d i n g l e a k - t i g h t n e s s a n d m e c h a n i c a l s t r e n g t h o f t h e 
a s sembly . 

T u b i n g h e a d i s e q u i p m e n t , from w h i c h t h e 
p r o d u c t i o n o i l w e l l t u b i n g i s suspended . 

W e l l h e a d a s s e m b l y i s w e l l h e a d e q u i p m e n t 
p r o v i d i n g w e l l h e a d s e a l i n g a n d w e l l f l u i d f l o w c o n t r o l . 

W e l l h e a d e q u i p m e n t i s a t e c h n i c a l f a c i l i t y o r 
a set o f t e c h n i c a l f a c i l i t i e s i n s t a l l e d o n a w e l l h e a d o f t h e 
o i l o r gas p o o l d u r i n g i t s c o n s t r u c t i o n , o p e r a t i o n o r r e p a i r 
a n d d e s i g n e d t o p e r f o r m o n e o r s e v e r a l f u n c t i o n s 
assoc ia ted w i t h w e l l h e a d s e a l i n g . 

X - m a s t r e e i s a n a s s e m b l y o f c o n t r o l v a l v e s 
(p ressure gauges a n d c h o k e v a l v e s ) , s p o o l s a n d f i t t i n g s 
c o n n e c t e d t o t h e t o p o f a w e l l t o d i r e c t a n d c o n t r o l t h e 
f l o w o f f o r m a t i o n f l u i d s from t h e w e l l . 

U m b i l i c a l i s a n e l e m e n t o f t h e subsea p r o d u c ­
t i o n s y s t e m , c o n s i s t i n g o f a g r o u p o f e l e c t r i c a l cables , 
o p t i c a l f i b r e cables , hoses , m e t a l / c o m p o s i t e p ipe s , e i t h e r 
o f t h e i r o w n o r w i t h c o m b i n a t i o n s w i t h each o t h e r a n d 
p r o t e c t e d w i t h p o l y m e r / s t e e l shea th . 

1.2 A B B R E V I A T I O N S 

D S — D i v i n g s y s t e m ; 
F O P — F i x e d o f f s h o r e p l a t f o r m ; 
P T — P r o d u c t i o n t u b i n g ; 
E S D — E m e r g e n c y s h u t - d o w n ; 
M O D U — M o b i l e o f f s h o r e d r i l l i n g u n i t ; 
S P S — Subsea p r o d u c t i o n s y s t e m ; 
F P U — F l o a t i n g o f f s h o r e o i l - a n d - g a s p r o d u c t i o n 

u n i t ; 
W H A — W e l l h e a d a s s e m b l y ; 
A M V — A n n u l u s m a s t e r v a l v e ; 
A S V — A n n u l u s s w a b v a l v e ; 
A W V — A n n u l u s w i n g v a l v e ; 
B O P — B l o w o u t p r e v e n t e r ; 

C I V — C h e m i c a l i n j e c t i o n v a l v e ; 
C I U — C h e m i c a l i n j e c t i o n u n i t ; 
C O G — C e n t e r o f g r a v i t y ; 
C V — C o n t r o l v a l v e ; 
D C S — D i s t r i b u t e d c o n t r o l s y s t e m ; 
D C V — D i r e c t i o n a l c o n t r o l v a l v e s ; 
D H P T — D i g i t a l h y d r a u l i c p res su re t r a n s f o r m a t i o n ; 
E D P — E m e r g e n c y d i s c o n n e c t package ; 
E P U — E l e c t r i c a l p o w e r u n i t ; 
E S D — E m e r g e n c y s h u t - d o w n ; 
E X T — E x t e n d e d ; 
F A T — F a c t o r y acceptance test ; 
H I P P S — H i g h i n t e g r i t y p re s su re p r o t e c t i o n s y s t e m ; 
H P U — H y d r a u l i c p o w e r u n i t ; 
H X T — H o r i z o n t a l X - t r e e ; 
I C B — I n t e g r a t e d c o n t r o l b u o y ; 
L P M V — L o w e r p r o d u c t i o n m a s t e r v a l v e ; 
L R P — L o w riser package ; 
M C S — M a s t e r c o n t r o l s t a t i o n ; 
N P T F — N a t i o n a l p i p e t ape f u e l ; 
P G B — P e r m a n e n t g u i d e base; 
P L E M — P i p e l i n e e n d m a n i f o l d ; 
P L E T — P i p e l i n e e n d t e r m i n a t i o n ; 
P S V — P r o d u c t i o n s w a b v a l v e ; 
P W V — P r o d u c t i o n w i n g v a l v e ; 
R O V — R e m o t e o p e r a t e d v e h i c l e ; 
S C M — S u b s e a c o n t r o l m o d u l e ; 
S C P S — S u b s e a cab le p o w e r s u p p l y ; 
S C S S V — S u r f a c e c o n t r o l l e d subsur face s a f e ty 

v a l v e ; 

S E M — Subsea e l e c t r o n i c m o d u l e ; 
S P A R C S — S u b s e a p o w e r e d a u t o n o m o u s r e m o t e 

c o n t r o l s y s t e m ; 
S P D S — Subsea p o w e r d i s t r i b u t i o n s y s t e m ; 
S T D — S t a n d a r d ; 
S U D U — S u b s e a u m b i l i c a l d i s t r i b u t i o n u n i t ; 
S U T — S u b s e a u m b i l i c a l t e r m i n a t i o n ; 
T G B — T e m p o r a r y g u i d e base; 
U P M V — U p p e r p r o d u c t i o n m a s t e r v a l v e ; 
U P S — U n i n t e r r u p t e d p o w e r s u p p l y ; 
U T H — U m b i l i c a l t e r m i n a t i o n h e a d / f i t t i n g ; 
V X T — V e r t i c a l X - t r e e ; 
X O V — X - c r o s s o v e r v a l v e . 
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2 A P P L I C A T I O N 

2 . 1 G E N E R A L 

2.1.1 T h e p r e sen t R u l e s a p p l y t o t h e f o l l o w i n g S P S 
e l e m e n t s : 

f o u n d a t i o n s a n d bases; 
p r o t e c t i v e s t ruc tu res ; 
subsea w e l l h e a d e q u i p m e n t ; 
f l o w l i n e s , subsea p i p e l i n e s a n d r i s e r s : 
u m b i l i c a l s ; 
w e l l f l u i d g a t h e r i n g a n d t r e a t m e n t s y s t e m s ; 
p o w e r s u p p l y s y s t e m s ; 
s y s t e m s f o r m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y 

p r o t e c t i o n . 
2.1.2 T h e r e q u i r e m e n t s c o n t a i n e d i n t h e p r e sen t 

R u l e s r e f e r t o t h e f o l l o w i n g : 
c l a s s i f i c a t i o n o f S P S ; 
l i s t o f d o c u m e n t a t i o n f o r t h e S P S r e q u i r e d d u r i n g 

r e v i e w o f t h e o i l - a n d gas f i e l d ; 
c o n s t r u c t i o n p r o j e c t s ; 
l i s t o f t h e n o m e n c l a t u r e o f i t e m s o f t h e R e g i s t e r 

t e c h n i c a l s u p e r v i s i o n ; 
g e n e r a l r e q u i r e m e n t s f o r d e s i g n i n g o f S P S i n c l u d i n g 

d e s i g n l o a d v a l u e s ; 
R e g i s t e r t e c h n i c a l s u p e r v i s i o n d u r i n g c o n s t r u c t i o n 

a n d o p e r a t i o n o f t h e S P S , as w e l l as d u r i n g m a n u f a c t u r e 
o f m a t e r i a l s a n d p r o d u c t s f o r t h e m ; 

p rocedu re s o f t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n f o r 
t h e S P S e l e m e n t s l i s t e d i n 2 . 1 . 1 ; 

s a f e ty assessment o f S P S . 
2.1.3 T h e R u l e s a p p l y d u r i n g d e s i g n , c o n s t r u c t i o n , 

o p e r a t i o n a n d c o n f i r m a t i o n o f c o m p l i a n c e o f t h e S P S 
w i t h r e g a r d t o t h e set l e v e l o f sa fe ty , o f n o e n v i r o n m e n t a l 
p o l l u t i o n w h e n p e r f o r m i n g o p e r a t i o n s o n p r o d u c t i o n , 
g a t h e r i n g , t r e a t m e n t , p r o c e s s i n g a n d t r a n s p o r t a t i o n o f 
w e l l f l u i d s , as w e l l as d u r i n g assessment o f r i s k s o f t h e 
r e l e v a n t c r i t i c a l e v e n t s . 

2.1.4 T h e R u l e s e s t a b l i s h classes o f t h e S P S w h i c h 
m a y b e a s s igned t o t hese objec ts i f t h e y c o m p l y w i t h t h e 
r e q u i r e m e n t s o f t h e p r e s e n t R u l e s a n d h a v e t o b e 
c o n f i r m e d p r o v i d e d t h e R e g i s t e r p e r f o r m s t e c h n i c a l 
s u p e r v i s i o n . 

2.1.5 T h e R u l e s m a y b e u s e d b y a l l t h e o r g a n i z a t i o n s 
a n d firms w h i c h a c t i v i t i e s are assoc ia ted w i t h t h e S P S 
d e s i g n a n d m a n u f a c t u r e , c o n s t r u c t i o n a n d d e v e l o p m e n t 
o f h y d r o c a r b o n f i e l d s o n t h e c o n t i n e n t a l s h e l f i r r e spec ­
t i v e o f t h e i r d e p a r t m e n t a l a f f i l i a t i o n a n d f o r m o f 
o w n e r s h i p . I n case a n o r g a n i z a t i o n o r a f i r m has d e c i d e d 
t o a p p l y t h e R u l e s o n a v o l u n t a r y b a s i s , a l l t h e 
r e q u i r e m e n t s o f t h e R u l e s s h a l l b e m e t . 

2.1.6 T h e R u l e s m a y b e a p p l i e d t o t h e S P S b u i l t 
w i t h o u t t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n , f o r t h e 

p u r p o s e o f s u r v e y , class a s s i g n m e n t , c o n f i r m a t i o n o f 
c o m p l i a n c e a n d t e c h n i c a l s u p e r v i s i o n i n s e r v i c e . I n s u c h 
cases, t h e R e g i s t e r has a r i g h t t o r e q u i r e p e r f o r m a n c e o f 
spec ia l tes ts , as w e l l as t o r educe i n t e r v a l s b e t w e e n 
p e r i o d i c a l s u r v e y s o r e x t e n d t h e scope o f these s u r v e y s . 
T h e spec ia l tests m e a n s u c h tests w h i c h m a y b e s p e c i f i e d 
b y t h e R S w h e n c l a s s i n g t h e S P S , i n a d d i t i o n t o tests 
c o n d u c t e d d u r i n g p e r i o d i c a l s u r v e y s . T h e c o n t e n t o f t h e 
spec ia l tests i s s p e c i f i e d b y t h e R S . 

2.1.7 T h e S P S c o n s t r u c t e d a n d i n s t a l l e d a c c o r d i n g t o 
o t h e r r u l e s , r e g u l a t i o n s a n d s tandards m a y b e a p p r o v e d 
b y t h e R e g i s t e r a l t e r n a t i v e l y o r i n a d d i t i o n t o t h e R u l e s . 
I n w e l l - g r o u n d e d cases, t h e S P S s h a l l b e b r o u g h t i n t o 
l i n e w i t h t h e R u l e s w i t h i n t h e t i m e l i m i t s ag reed u p o n 
w i t h t h e R e g i s t e r . 

2.1.8 T h e p r e s e n t R u l e s d o n o t a p p l y t o subsea 
s t ruc tu res , s y s t e m s a n d e q u i p m e n t i n t e n d e d f o r d r i l l i n g 
w e l l s . 

I f t h e S P S e q u i p m e n t i n c l u d e s f o u n d a t i o n s a n d 
dev ices i n t e n d e d f o r c o n n e c t i o n t o d r i l l i n g e q u i p m e n t f o r 
d r i l l i n g a d d i t i o n a l w e l l s w i t h subsea c o m p l e t i o n a f t e r 
c o m m i s s i o n i n g o f t h e S P S , t h e p r e sen t R u l e s a p p l y t o 
these f o u n d a t i o n s a n d dev ices b u t d o n o t a p p l y t o t h e 
d r i l l i n g e q u i p m e n t t o b e c o n n e c t e d . 

2.1.9 T h e R u l e s a p p l y t o subsea s t ruc tu re s , s y s t e m s 
a n d e q u i p m e n t u s e d t o i n t r o d u c e i n t o a w e l l w i t h subsea 
c o m p l e t i o n o f s p e c i a l t o o l i n t e n d e d f o r d o w n h o l e 
p e r f o r m a n c e , b u t d o n o t c o v e r t h i s t o o l . 

2.1.10 T h e R u l e s a p p l y t o subsea s t ruc tu re s , s y s t e m s 
a n d e q u i p m e n t i n t e n d e d t o ensu re s u r v e y s o f t h e S P S 
e l e m e n t s a n d e n g i n e e r i n g u n d e r w a t e r w o r k s t h e r e o n w i t h 
t h e use o f d i v i n g e q u i p m e n t a n d / o r s u b m e r s i b l e s b u t d o 
n o t c o v e r t h e d i v i n g e q u i p m e n t a n d s u b m e r s i b l e s . 

2.2 R E Q U I R E M E N T S O F N A T I O N A L S U P E R V I S O R Y 
B O D I E S 

2.2.1 T h e f u l f i l l m e n t o f t h e r e q u i r e m e n t s o f t h e 
R u l e s does n o t d i scha rge o f m e e t i n g t h e r e q u i r e m e n t s o f 
n a t i o n a l s u p e r v i s o r y b o d i e s f o r t h e S P S i n c l u d i n g t h o s e 
f o r : 

o i l - and -gas e q u i p m e n t f o r p r o d u c t i o n , p r o c e s s i n g 
a n d t r a n s p o r t a t i o n o f w e l l f l u i d s o n t h e sea s h e l f a t t h e 
stages o f d e s i g n i n g , m a n u f a c t u r e , c e r t i f i c a t i o n , i n s t a l l a ­
t i o n , w e l d i n g , t e s t i n g a n d o p e r a t i o n a n d u t i l i z a t i o n o f t h i s 
e q u i p m e n t ; 

u n d e r w a t e r p o t e n t i a l l y h a z a r d o u s ob jec t s i n t h e 
i n t e r n a l w a t e r s a n d t e r r i t o r i a l seas o f t h e R u s s i a n 
F e d e r a t i o n . 
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3 C L A S S O F T H E S U B S E A P R O D U C T I O N S Y S T E M 

3 . 1 G E N E R A L 

3.1.1 A s s i g n m e n t o f t h e R e g i s t e r c lass m e a n s 
c o n f i r m a t i o n t h a t t h e S P S c o m p l i e s w i t h t h e a p p l i c a b l e 
r e q u i r e m e n t s o f t h e R u l e s a n d i s p u t u n d e r t e c h n i c a l 
s u p e r v i s i o n f o r a s p e c i f i e d p e r i o d w i t h p e r f o r m i n g a l l t h e 
s u r v e y s s t i p u l a t e d b y t h e R e g i s t e r f o r c o n f i r m a t i o n o f t h e 
class. A s s i g n m e n t o f t h e R e g i s t e r class t o t h e S P S i s 
c o n f i r m e d b y i s suance o f a C l a s s i f i c a t i o n C e r t i f i c a t e o f a 
set f o r m . 

3.1.2 T h e m a t e r i a l s a n d p r o d u c t s u s e d s h a l l b e 
sub jec ted t o necessa ry s u r v e y s a n d tests d u r i n g m a n u ­
fac tu re i n accordance w i t h t h e p r o c e d u r e e s t ab l i shed b y 
t h e R e g i s t e r a n d w i t h i n scope a c c o r d i n g t o t h e r e q u i r e ­
m e n t s o f S e c t i o n 7 . 

3.1.3 C o n f i r m a t i o n o f t h e class m e a n s t h a t t h e 
R e g i s t e r c o n f i r m s c o m p l i a n c e o f t h e S P S t e c h n i c a l 
c o n d i t i o n i n s e r v i c e w i t h t h e a s s igned class a n d e x t e n s i o n 
o f t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n f o r a n e s t ab l i shed 
p e r i o d . 

3.1.4 T h e S P S class s h a l l b e a s s igned o r r e n e w e d b y 
t h e R e g i s t e r , as a r u l e , f o r a five-year p e r i o d . H o w e v e r , i n 
s o u n d cases t h e R e g i s t e r m a y a s s i g n o r r e n e w a class f o r 
a lesser p e r i o d . 

3.1.5 T h e R e g i s t e r m a y a s s i g n class t o S P S u p o n 
c o m p l e t i o n o f c o n s t r u c t i o n , as w e l l as a s s i g n o r r e n e w 
t h e class t o t h e S P S i n s e r v i c e . 

3.1.6 I f t h e S P S i s n o t sub jec ted t o m a n d a t o r y s u r v e y 
w i t h i n s p e c i f i e d t e r m s ; u n l e s s i t has b e e n sub jec t ed t o 
s u r v e y a f te r r epa i r ; i f a l t e r a t i o n s n o t ag reed w i t h t h e 
R e g i s t e r h a v e t a k e n p l ace i n t h e c o n s t r u c t i o n , o r w h e n 
r e p a i r o f t h e S P S has b e e n p e r f o r m e d w i t h o u t t e c h n i c a l 
s u p e r v i s i o n b y t h e R e g i s t e r , t h e S P S C l a s s i f i c a t i o n 
C e r t i f i c a t e s h a l l b e c o m e i n v a l i d a n d c l a s s i f i c a t i o n i s 
a u t o m a t i c a l l y suspended . 

3.1.7 W i t h d r a w a l o f class m e a n s t e r m i n a t i o n o f t h e 
R e g i s t e r t e c h n i c a l s u p e r v i s i o n a n d r e i n s t a t e m e n t t h e r e o f 
i s sub jec t o f spec ia l c o n s i d e r a t i o n b y t h e R e g i s t e r . T h e 
R e g i s t e r m a y w i t h d r a w t h e class o r r e fuse t o p e r f o r m 
t e c h n i c a l s u p e r v i s i o n i n cases w h e n t h e S P S o w n e r o r 
o p e r a t i n g o r g a n i z a t i o n r e g u l a r l y b r e a k t h e R u l e s , as w e l l 
as i n cases w h e n t h e p a r t y , w h i c h has m a d e A g r e e m e n t 
o n S u r v e y ( C O ) w i t h t h e R e g i s t e r , v i o l a t e s i t . 

3.2 C L A S S N O T A T I O N 

3.2.1 T h e class n o t a t i o n a s s igned t o a S P S b y t h e 
R e g i s t e r cons i s t s o f t h e charac te r o f c l a s s i f i c a t i o n a n d 
a d d i t i o n a l d i s t i n g u i s h i n g m a r k s a n d d e s c r i p t i v e n o t a t i o n s 
d e f i n i n g s t r u c t u r e a n d p u r p o s e o f t h e S P S . 

3.2.2 T h e charac te r o f c l a s s i f i c a t i o n a s s igned t o a 
S P S b y t h e R e g i s t e r cons i s t s o f t h e f o l l o w i n g d i s t i n ­
g u i s h i n g m a r k s : SPS®, S P S * o r S P S * . 

D e p e n d i n g o n t h e s u p e r v i s o r y b o d y u n d e r w h o s e 
s u p e r v i s i o n t h e S P S has b e e n c o n s t r u c t e d , t h e charac te r 
o f c l a s s i f i c a t i o n i s e s t ab l i shed i n t h e f o l l o w i n g w a y : 

S P S c o n s t r u c t e d a c c o r d i n g t o t h e R u l e s a n d u n d e r 
s u p e r v i s i o n o f t h e R e g i s t e r are a s s igned a class n o t a t i o n 
w i t h t h e charac te r o f c l a s s i f i c a t i o n SPS®; 

S P S constructed according t o the R u l e s a n d under 
s u p e r v i s i o n o f ano the r c lass i f i ca t ion b o d y o r n a t i o n a l 
superv i sory b o d y recognized b y the Regis te r are assigned a 
class n o t a t i o n w i t h t he character o f c lassif icat ion S P S * ; 

S P S c o n s t r u c t e d w i t h o u t t h e s u p e r v i s i o n o f a 
c l a s s i f i c a t i o n b o d y o r n a t i o n a l s u p e r v i s o r y b o d y r e c o g ­
n i z e d b y t h e R e g i s t e r are a s s igned a class n o t a t i o n w i t h 
t h e charac te r o f c l a s s i f i c a t i o n S P S * . 

3.2.3 T w o g r o u p s o f a d d i t i o n a l d i s t i n g u i s h i n g m a r k s 
are added t o t h e charac te r o f c l a s s i f i c a t i o n : 

3.2.3.1 D i s t i n g u i s h i n g m a r k s c o r r e s p o n d i n g t o t h e 
t y p e s o f t h e w e l l f l u i d s p r o d u c e d : 

G — gas; 
L — l i q u i d o r t w o - p h a s e fluid; 
3.2.3.2 D i s t i n g u i s h i n g m a r k s c o r r e s p o n d i n g t o t h e 

p u r p o s e o f t h e S P S i t e m : 
W S — s i n g l e subsea w e l l h e a d e q u i p m e n t ; 
W C — c l u s t e r subsea w e l l h e a d e q u i p m e n t ; 
M — m a n i f o l d ; 
W C M — c l u s t e r subsea w e l l h e a d e q u i p m e n t w i t h 

m a n i f o l d ; 
P L E M — p i p e l i n e e n d m a n i f o l d ; 
P L E T — p i p e l i n e e n d t e r m i n a t i o n ; 
R B — r i s e r b a s e m e n t ; 
S — separa to r ( i r r e s p e c t i v e o f p u r p o s e a n d o p e r a t i n g 

p r i n c i p l e ) 1 ; 
S C P S — subsea cab le p o w e r s u p p l y ; 
S P D S — subsea p o w e r d i s t r i b u t i o n s y s t e m ; 
В — b o o s t e r ( i r r e s p e c t i v e o f p u r p o s e a n d o p e r a t i n g 

p r i n c i p l e ) 1 ; 
C m — gas c o m p r e s s o r 1 ; 
C I — c o o l e r 1 ; 
Sc — s c r u b b e r 1 . 
3.2.4 T h e f o l l o w i n g d e s c r i p t i v e n o t a t i o n s are added 

t o t h e charac te r o f c l a s s i f i c a t i o n a n d d i s t i n g u i s h i n g m a r k : 
3.2.4.1 W h e n p r o d u c i n g w e l l f l u i d s w i t h c o r r o s i v e 

p r o p e r t i e s ( h y d r o g e n s u l p h i d e ) — c o r r o s i o n - a c t i v e . 
3.2.4.2 D e p e n d i n g o n t h e a v a i l a b i l i t y a n d t y p e o f 

p r o t e c t i v e s t ruc tu res d e f i n i n g t h e l e v e l o f c o m p l e x i t y i n 
1 W h e n a s e p a r a t o r , a b o o s t e r o r a c o m p r e s s o r a r e c o m b i n e d i n a 

c o m m o n u n i t , t h e a d d i t i o n a l d i s t i n g u i s h i n g m a r k r e p r e s e n t s c o m b i n a ­
t i o n o f a p p r o p r i a t e d e s i g n a t i o n s ; i n c a s e w h e r e e q u i p m e n t f o r i n j e c t i n g 
w a t e r i n t o f o r m a t i o n i s p r o v i d e d , a d e s i g n a t i o n I i s a d d e d t o t h e 
m e n t i o n e d o n e ( e . g . S B I ) . 
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t e r m s o f access t o t h e e q u i p m e n t a n d t h e w a y i t i s 
m a i n t a i n e d : 

u n p r o t e c t e d — f o r S P S w i t h o u t p r o t e c t i v e s t ruc ­
tu re s ; 

p r o t e c t e d — f o r S P S w i t h u n t i g h t p r o t e c t i v e 
s t ruc tu res ; 

p r o t e c t e d c a i s s o n — f o r S P S w i t h u n t i g h t p r o t e c t i v e 
s t ruc tu res u s i n g a c a i s s o n e m b e d d e d i n seabed s o i l ; 

t i g h t p r o t e c t e d — f o r S P S w i t h t i g h t p r o t e c t i v e 
s t ruc tu res r e l i e v e d o f h y d r o s t a t i c p ressure ; 

t i g h t p r o t e c t e d c a i s s o n — f o r S P S w i t h t i g h t 
p r o t e c t i v e s t ruc tu res o f w e l l h e a d e q u i p m e n t , r e l i e v e d o f 
h y d r o s t a t i c p res su re , u s i n g c a i s s o n e m b e d d e d i n seabed 
s o i l ; 

t i g h t p r o t e c t e d n o r m o b a r i c — f o r S P S w i t h t i g h t 
n o r m o b a r i c p r o t e c t i v e s t ruc tu re s o f w e l l h e a d e q u i p m e n t ; 

t i g h t p r o t e c t e d n o r m o b a r i c c a i s s o n — f o r S P S 
w i t h t i g h t n o r m o b a r i c p r o t e c t i v e s t ruc tu res o f t h e w e l l ­
h e a d e q u i p m e n t , u s i n g a c a i s s o n e m b e d d e d i n seabed 
s o i l . 

3.2.4.3 D e p e n d i n g o n t h e m o n i t o r i n g a n d c o n t r o l 
s y s t e m u s e d : 

h y d r a u l i c ; 
e l e c t r i c ; 
e l e c t r o h y d r a u l i c ; 
m u l t i p l e x ; 
a u t o n o m o u s . 
3.2.4.4 C o r r e s p o n d e n c e t o a p a r t i c u l a r o p e r a t i o n a l 

g e o g r a p h i c r e g i o n ( w a t e r a rea ) , w o r k i n g p res su re , M P a , 
a n d w o r k i n g t e m p e r a t u r e , °C. 

E x a m p l e : SPS®G P L E T , c o r r o s i o n - a c t i v e , u n p r o t e c t e d , 
e l e c t r o h y d r a u l i c , B a r e n t s S e a , 19 M P a , 5 0 °C. 

4 G E N E R A L R E G U L A T I O N S F O R T E C H N I C A L S U P E R V I S I O N 

4 . 1 G E N E R A L 

4.1.1 T h e t e c h n i c a l s u p e r v i s i o n o f t h e S P S i s 
p e r f o r m e d w i t h t h e a i m o f c l a s s i f i c a t i o n t h e r e o f , 
v e r i f i c a t i o n o f t h e class m a i n t e n a n c e c o n d i t i o n s a n d 
c o m p l i a n c e o f t h e S P S w i t h t h e R e g i s t e r r e q u i r e m e n t s i n 
t h e p rocess o f d e s i g n , c o n s t r u c t i o n , m a r i n e o p e r a t i o n s 
d u r i n g c o n s t r u c t i o n ( i n s t a l l a t i o n ) , c o m m i s s i o n i n g , o p e r a ­
t i o n , m o d e r n i z a t i o n , r epa i r , c o n s e r v a t i o n a n d u t i l i z a t i o n . 

4.1.2 T h e R e g i s t e r a c t i v i t i e s o n S P S c l a s s i f i c a t i o n , 
t e c h n i c a l s u p e r v i s i o n a t t h e stages i n d i c a t e d i n 4 . 1 . 1 are 
c a r r i e d o u t o n t h e bas i s o f con t rac t s w i t h t h e c u s t o m e r s 
m a d e o n a v o l u n t a r y bas i s . 

4.1.3 T h e t e c h n i c a l s u p e r v i s i o n o f t h e S P S i n c l u d e s 
v e r i f i c a t i o n o f i t s c o n f o r m i t y t o t h e R e g i s t e r r e q u i r e ­
m e n t s : 

d u r i n g r e v i e w a n d a p p r o v a l ( a g r e e m e n t ) o f t e c h n i c a l 
d o c u m e n t a t i o n ; 

s u r v e y o f i t e m s o f t e c h n i c a l s u p e r v i s i o n a t t h e stages 
o f m a n u f a c t u r e , c o n s t r u c t i o n , o p e r a t i o n i n c l u d i n g m o d ­
e r n i z a t i o n a n d repa i r . 

4.1.4 T h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n d u r i n g 
d e s i g n , c o n s t r u c t i o n a n d o p e r a t i o n o f t h e S P S , as objec ts 
o f t h e f i e l d c o n s t r u c t i o n o f t h e sea she l f , i s c a r r i e d o u t 
a l o n g w i t h t h e p r o c e d u r e s f o r s u p e r v i s i o n o f these 
objec ts p e r f o r m e d b y t h e s u p e r v i s o r y b o d i e s o f t h e R F , i n 
accordance w i t h t h e r e q u i r e m e n t s o f t h e R F l e g i s l a t i o n 
( r e f e r t o 2 . 2 a n d t h e G u i d e l i n e s o n T e c h n i c a l S u p e r v i s i o n 
o f I n d u s t r i a l S a f e l y o f H a z a r d o u s P r o d u c t i o n F a c i l i t i e s 
a n d t h e i r T e c h n i c a l D e v i c e s ) . 

4.1.5 T h e i t e m s o f t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n 
a n d t h e t e c h n i c a l r e q u i r e m e n t s t h e r e t o are d e f i n e d b y t h e 
R u l e s a n d l i s t e d i n t h e N o m e n c l a t u r e o f I t e m s o f t h e 
R e g i s t e r T e c h n i c a l S u p e r v i s i o n o f t h e S P S ( r e f e r t o 
T a b l e 6 . 1 ) . 

4.1.6 D u r i n g t e c h n i c a l s u p e r v i s i o n o f t h e S P S t h e 
R e g i s t e r m a y p e r m i t use o f n o r m a t i v e a n d t e c h n i c a l 
d o c u m e n t s o f f o r e i g n c l a s s i f i c a t i o n s o c i e t i e s , o t h e r 
r e c o g n i z e d n a t i o n a l a n d i n t e r n a t i o n a l r e g u l a t i o n s , r u l e s 
a n d s tandards . 

4.1.7 C o n s t r u c t i o n o f t h e S P S a n d i n s t a l l a t i o n 
t h e r e o f s h a l l b e c a r r i e d o u t i n c o m p l i a n c e w i t h t e c h n i c a l 
d o c u m e n t a t i o n a p p r o v e d ( ag reed ) b y t h e R e g i s t e r . 

4.1.8 I n o t h e r respects , t h e g e n e r a l p r o v i s i o n s f o r 
t e c h n i c a l s u p e r v i s i o n o f t h e S P S s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f S e c t i o n 2 , P a r t I " G e n e r a l R e g u l a t i o n s 
f o r T e c h n i c a l S u p e r v i s i o n " o f t h e R u l e s f o r T e c h n i c a l 
S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c ­
t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s . 

4.2 S E R V I C E S R E N D E R E D D U R I N G T E C H N I C A L 
S U P E R V I S I O N 

4.2.1 D u r i n g t e c h n i c a l s u p e r v i s i o n o f t h e S P S t h e 
R e g i s t e r p e r f o r m s : 

r e v i e w o f t e c h n i c a l d o c u m e n t a t i o n ( r e f e r t o Sec ­
t i o n 5 ) a n d p r o v i d e s a c o n c l u s i o n o n t h e p o s s i b i l i t y o f 
a s s i g n i n g a class t o t h e S P S , w h i c h c o n f i r m s c o m p l i a n c e 
w i t h r e q u i r e m e n t s o f t h e R u l e s ( r e f e r t o S e c t i o n 3 ) ; 

a p p r o v a l o f i n d i v i d u a l m a t e r i a l s a n d p r o d u c t s f o r t h e 
S P S l i s t e d i n t h e N o m e n c l a t u r e o f I t e m s o f t h e R e g i s t e r 
T e c h n i c a l S u p e r v i s i o n o f t h e S P S w i t h i s sue o f a 
C e r t i f i c a t e (С, СЗ, СТО — r e f e r t o 7 . 1 , 7 . 2 ) ; 

r e c o g n i t i o n o f m a n u f a c t u r e r s o f m a t e r i a l s a n d 
p r o d u c t s f o r t h e S P S w i t h i s sue o f a R e c o g n i t i o n 
C e r t i f i c a t e f o r M a n u f a c t u r e r (СПИ — r e f e r t o 7 . 4 ) ; 

a p p r o v a l o f w e l d i n g c o n s u m a b l e s a n d w e l d i n g 
p rocedu re s w i t h i s sue o f a C e r t i f i c a t e o f A p p r o v a l f o r 
W e l d i n g C o n s u m a b l e s , W e l d i n g P r o c e d u r e A p p r o v a l 

Юлия
Машинописный текст
See Circular
1409c 

Юлия
Машинописный текст
See Circular
1409c

Юлия
Машинописный текст

Юлия
Машинописный текст

Юлия
Машинописный текст
See Circular
1409c
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T e s t C e r t i f i c a t e a n d c e r t i f i c a t i o n o f w e l d e r s ( C O C M , 
СОТПС — r e f e r t o 7 . 6 ) ; 

r e c o g n i t i o n o f t e s t i n g l a b o r a t o r i e s w i t h i s sue o f a 
R e c o g n i t i o n C e r t i f i c a t e o f T e s t i n g L a b o r a t o r y (СПЛ — 
r e f e r t o 7 . 3 ) ; 

r e c o g n i t i o n o f s e r v i c e s u p p l i e r s w i t h i s sue o f a 
R e c o g n i t i o n C e r t i f i c a t e (СП — r e f e r t o 9 . 2 ) ; 

a u d i t o f firms w i t h i s sue o f a C e r t i f i c a t e o f F i r m 
C o n f o r m i t y (ССП — r e f e r t o 7 . 5 ) ; 

t e c h n i c a l s u p e r v i s i o n o f t h e S P S d u r i n g t h e i r 
m a n u f a c t u r e a n d c o n s t r u c t i o n ( i n s t a l l a t i o n ) ; 

t e c h n i c a l s u p e r v i s i o n o f t h e S P S i n s e rv i ce , as w e l l 
as d u r i n g m o d e r n i z a t i o n a n d repa i r . 

4.2.2 B a s e d o n t h e r e su l t s o f t e c h n i c a l s u p e r v i s i o n 
t h e R e g i s t e r s h a l l i s s u e t o t h e i t e m s o f t e c h n i c a l 
s u p e r v i s i o n t h e f o l l o w i n g d o c u m e n t s i n accordance w i t h 
a set f o r m , w h i c h c e r t i f y c o m p l i a n c e o f t h e i t e m o f 
t e c h n i c a l s u p e r v i s i o n w i t h t h e R e g i s t e r r e q u i r e m e n t s , as 
w e l l as i t s c o n s t r u c t i o n u n d e r t h e R e g i s t e r t e c h n i c a l 
s u p e r v i s i o n : 

C e r t i f i c a t e f o r a p a r t i c u l a r m a t e r i a l 
o r p r o d u c t ( С , C 3 ) — a d o c u m e n t c e r t i f y i n g t h e 
c o n f o r m i t y o f t h e p a r t i c u l a r m a t e r i a l s , p r o d u c t s o f g r o u p s 
o f p r o d u c t s w i t h t h e r e q u i r e m e n t s o f t h e R S r u l e s a n d 
n o r m a t i v e d o c u m e n t s ; 

T y p e A p p r o v a l C e r t i f i c a t e ( С Т О ) — a 
d o c u m e n t c e r t i f y i n g t h e c o n f o r m i t y o f t y p e s o f m a t e r i a l s , 
p r o d u c t s o r g r o u p s o f p r o d u c t s w i t h t h e r e q u i r e m e n t s o f 
t h e R S r u l e s ; 

R e c o g n i t i o n C e r t i f i c a t e f o r M a n u ­
f a c t u r e r ( С П И ) — a d o c u m e n t c e r t i f y i n g t h e 
r e c o g n i t i o n b y t h e R e g i s t e r o f t h e f i r m as m a n u f a c t u r e r 
o f m a t e r i a l s a n d p r o d u c t s s u b j e c t t o t h e R e g i s t e r 
t e c h n i c a l s u p e r v i s i o n ; 

C e r t i f i c a t e o f F i r m C o n f o r m i t y 
( С С П ) — a d o c u m e n t c e r t i f y i n g t h e c o n f o r m i t y o f 
t h e f i r m w i t h t h e R S r e q u i r e m e n t s i n c a r r y i n g o u t t h e 
w o r k i n d i c a t e d i n t h e reques t ; 

R e c o g n i t i o n C e r t i f i c a t e ( С П ) — a 
d o c u m e n t c e r t i f y i n g t h e r e c o g n i t i o n o f s e r v i c e s u p p l i e r 
r e n d e r i n g se rv ices ( c a r r y i n g o u t w o r k ) i n c o m p l i a n c e 
w i t h t h e R S r e q u i r e m e n t s ; 

R e c o g n i t i o n C e r t i f i c a t e o f T e s t i n g 
L a b o r a t o r y ( С П Л ) — a d o c u m e n t c e r t i f y i n g t h e 
c o m p e t e n c e o f t h e l a b o r a t o r y i n c a r r y i n g o u t c e r t a i n 
t y p e s o f tests o f t h e m a t e r i a l s ; 

C e r t i f i c a t e o f A p p r o v a l f o r W e l d i n g 
C o n s u m a b l e s ( C O C M ) a n d W e l d i n g P r o ­
c e d u r e A p p r o v a l T e s t C e r t i f i c a t e 
( С О Т П С ) . 

4.2.3 T h e bas i c r e q u i r e m e n t s f o r i s sue a n d v a l i d i t y 
p e r i o d o f t h e R e g i s t e r C e r t i f i c a t e s s h a l l c o m p l y w i t h 
S e c t i o n 3 , P a r t I " G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l 
S u p e r v i s i o n " o f t h e R u l e s f o r T e c h n i c a l S u p e r v i s i o n 
d u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c t u r e o f 
M a t e r i a l s a n d P r o d u c t s f o r S h i p s . 

4.3 R E Q U E S T S , C O N T R A C T S A N D A G R E E M E N T S 
O N T E C H N I C A L S U P E R V I S I O N 

4.3.1 T o c a r r y o u t w o r k s s p e c i f i e d i n 4 . 2 . 1 a f i r m 
s h a l l a p p l y t o t h e R e g i s t e r w i t h a w r i t t e n r eques t t o 
p e r f o r m t e c h n i c a l s u p e r v i s i o n w i t h a g u a r a n t e e o f 
p a y m e n t f o r t h e R e g i s t e r se rv ices a n d r e i m b u r s e m e n t 
o f t h e R e g i s t e r expenses , as w e l l as w i t h t h e c o n f i r m a t i o n 
o f f a m i l i a r i z a t i o n a n d a g r e e m e n t w i t h t h e G e n e r a l 
C o n d i t i o n s f o r R e n d e r i n g S e r v i c e s b y t h e R e g i s t e r , 
w h i c h are c o n s t i t u e n t a n d i n t e g r a l p a r t o f a l l t h e con t rac t s 
c o n c l u d e d b y t h e R e g i s t e r . 

4.3.2 T h e r eques t s h a l l p r o v i d e t h e i n f o r m a t i o n t o a n 
e x t e n t s u f f i c i e n t f o r r e v i e w a n d e x e c u t i o n t h e r e o f . 

4.3.3 U p o n r e v i e w i n g t h e reques t , d e p e n d i n g o n t h e 
p a r t i c u l a r c o n d i t i o n s o f t h e f o r t h c o m i n g t e c h n i c a l super­
v i s i o n ( scope a n d i t e m o f s u p e r v i s i o n , d u r a t i o n , e tc . ) t h e 
R e g i s t e r , b e i n g g u i d e d b y t h e r e g u l a t i o n s i n f o r c e , 
decides o f t h e n e c e s s i t y t o c o n c l u d e a c o n t r a c t o n 
t e c h n i c a l s u p e r v i s i o n , c o m p i l e d as a s i n g l e d o c u m e n t , o r 
car r ies o u t t e c h n i c a l s u p e r v i s i o n based o n t h e r eques t 
w i t h o u t c o n c l u d i n g a con t rac t . 

4.3.4 T h e c o n t r a c t o n t e c h n i c a l s u p e r v i s i o n b y t h e 
R e g i s t e r , w h i c h i s c o m p i l e d as a s i n g l e d o c u m e n t , 
spec i f ies t h e i t e m s o f t e c h n i c a l s u p e r v i s i o n a n d r egu la t e s 
m u t u a l r e l a t i o n s , r i g h t s a n d r e s p o n s i b i l i t i e s o f t h e P a r t i e s 
i n t h e cou r se o f t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n d u r i n g 
c o n s t r u c t i o n o f t h e S P S a n d m a n u f a c t u r e o f m a t e r i a l s a n d 
p r o d u c t s f o r t h e m . 

T h e contract specifies cost o f technica l superv is ion , 
procedure a n d t e rms o f p a y m e n t W h e r e technica l super­
v i s i o n is carr ied o u t based o n t he request, w i t h o u t conc lud ing 
a contract , w o r k s are p a i d a n d expenses r e i m b u r s e d 
according t o t he invoices m a d e o u t b y the Register . 
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5 T E C H N I C A L D O C U M E N T A T I O N 

5 . 1 G E N E R A L 

5.1.1 C o n s t r u c t i o n o f t h e S P S a n d m a n u f a c t u r e o f 
m a t e r i a l s a n d p r o d u c t s f o r t h e S P S s h a l l b e i n c o m p l i a n c e 
w i t h t h e t e c h n i c a l d o c u m e n t a t i o n a p p r o v e d ( a g r e e d ) b y 
t h e R e g i s t e r . 

5.1.2 P r i o r t o c o m m e n c e m e n t o f t e c h n i c a l super­
v i s i o n o f t h e S P S d e s i g n , c o n s t r u c t i o n a n d / o r o p e r a t i o n , 
t e c h n i c a l d o c u m e n t a t i o n s h a l l b e s u b m i t t e d t o t h e 
R e g i s t e r f o r r e v i e w i n t h e a m o u n t s u f f i c i e n t t o m a k e 
su re t h a t t h e r e q u i r e m e n t s o f t h e R u l e s r e l a t i n g t o t h e 
g i v e n e q u i p m e n t , m a t e r i a l s a n d p r o d u c t s t h e r e f o r e , as 
w e l l as t o t h e q u a l i t y o f t h e r e n d e r e d se rv ices s p e c i f i e d i n 
9 . 2 are f u l l y m e t . 

5.1.3 A m e n d m e n t s m a d e i n t h e t e c h n i c a l d o c u m e n ­
t a t i o n a n d d e a l t w i t h t h e c o m p o n e n t s a n d s t ruc tu re s 
c o v e r e d b y t h e r e q u i r e m e n t s o f t h e R u l e s s h a l l b e 
s u b m i t t e d t o t h e R e g i s t e r f o r a p p r o v a l p r i o r t o t h e i r 
i m p l e m e n t a t i o n . 

5.1.4 T h e t e c h n i c a l d o c u m e n t a t i o n f o r t h e S P S m a y 
b e s u b m i t t e d t o t h e R e g i s t e r i n o n e o f t h e f o l l o w i n g 
a l t e r n a t i v e s d e p e n d i n g o n t h e d e s i g n s tage: 

s u b s t a n t i a t i o n o f i n v e s t m e n t s i n t h e p r o j e c t o f t h e 
f i e l d c o n s t r u c t i o n o n t h e sea she l f ; 

t e c h n i c a l d e s i g n o f t h e S P S o r f e a s i b i l i t y s t u d y 
( p r o j e c t ) o f t h e f i e l d c o n s t r u c t i o n o n t h e sea she l f ; 

d e t a i l e d d e s i g n o f t h e S P S , t e c h n o l o g i c a l d o c u m e n ­
t a t i o n a n d r e c o n d i t i o n i n g w o r k p r o j e c t ; 

n o r m a t i v e a n d t e c h n i c a l d o c u m e n t s , s p e c i f i c a t i o n s , 
p r o d u c t i o n processes , r e g u l a t i o n s f o r p r o d u c t i o n p rocess 
a n d o p e r a t i o n s o f t h e S P S ; 

t e c h n i c a l d o c u m e n t a t i o n f o r s t anda rd accessories o f 
t h e S P S , ce r t i f i ca tes a n d o p e r a t i n g i n s t r u c t i o n s . 

5.1.5 W h e r e f o r e i g n o r i n t e r n a t i o n a l s tandards are 
s u b m i t t e d w i t h i n t h e t e c h n i c a l d o c u m e n t a t i o n f o r t h e 
i t e m s o f t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n , t h e y s h a l l b e 
c o n s i d e r e d as a c o n s t i t u e n t p a r t t h e r e o f , a n d t h e 
p o s s i b i l i t y o f u s i n g t h e m s h a l l b e c o n f i r m e d i n e a c h 
case b y a p p r o v a l o f t h e t e c h n i c a l d o c u m e n t a t i o n w i t h o u t 
a g r e e i n g t h e v e r y s tandards . 

I n a c c o r d a n c e w i t h 4 . 1 . 6 , t h e n o r m a t i v e a n d 
t e c h n i c a l d o c u m e n t s o f f o r e i g n c l a s s i f i c a t i o n soc ie t i e s , 
o t h e r n a t i o n a l a n d i n t e r n a t i o n a l r e g u l a t i o n s , r u l e s a n d 
s tandards m a y b e r e c o g n i z e d b y t h e R e g i s t e r t o b e 
acceptable f o r a p p l i c a t i o n as e n s u r i n g c o n f i r m a t i o n o f 
c o m p l i a n c e w i t h t h e r e q u i r e m e n t s set i n t h e con t r ac t 
s p e c i f i c a t i o n b y t h e c u s t o m e r a n d b e i n g c o n s i s t e n t w i t h 
t h e r e q u i r e m e n t s o f t h e R u l e s . 

5.1.6 A s f o r t h e res t , t h e g e n e r a l r e g u l a t i o n s f o r 
r e v i e w o f t h e t e c h n i c a l d o c u m e n t a t i o n b y t h e R e g i s t e r 
s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f S e c t i o n 3 , P a r t П 

" T e c h n i c a l D o c u m e n t a t i o n " o f t h e R u l e s o f T e c h n i c a l 
S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c ­
t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s . 

5.2 T E C H N I C A L D O C U M E N T A T I O N O N T H E S U B S E A 
P R O D U C T I O N S Y S T E M S 

5.2.1 T h e f o l l o w i n g d o c u m e n t s s h a l l b e s u b m i t t e d t o 
t h e R e g i s t e r f o r r e v i e w a n d a p p r o v a l : 

t e c h n i c a l d o c u m e n t a t i o n w i t h i n t h e f u l l scope o f t h e 
t e c h n i c a l a n d d e t a i l e d d e s i g n ; spec i f i c a t i ons f o r m a t e r i a l s 
a n d p r o d u c t s ; 

d o c u m e n t a t i o n o n w e l d i n g p r o c e d u r e s a n d n o n ­
d e s t r u c t i v e e x a m i n a t i o n o f w e l d e d j o i n t s ; 

d o c u m e n t a t i o n o n a p p l i c a t i o n o f c o a t i n g s , g a l v a n i c 
t r e a t m e n t , p a i n t i n g , e l e c t r o c h e m i c a l s y s t e m s o f a n t i c -
o r r o s i v e p r o t e c t i o n ; 

p r o g r a m o f f a c t o r y tests a n d tests a f t e r i n s t a l l a t i o n o f 
t h e S P S o n t h e field, r e l e v a n t tes t r e p o r t s ; 

p r o j e c t o f m a r i n e o p e r a t i o n f o r i n s t a l l a t i o n o f t h e 
S P S ( S P S c o m p o n e n t ) a t t h e p r o d u c t i o n field; 

t e c h n i c a l d o c u m e n t a t i o n r e l a t i n g t o r epa i r s ( e x c e p t 
s c h e d u l e d m a i n t e n a n c e ) a n d m o d e r n i z a t i o n o f t h e S P S . 

5.2.2 T h e t e c h n i c a l d o c u m e n t a t i o n s u b m i t t e d s h a l l 
i n c l u d e d o c u m e n t s r e f l e c t i n g fea tu res o f a p a r t i c u l a r S P S : 
w a t e r a rea l o c a t i o n , o p e r a t i n g c o n d i t i o n s , p r o p e r t i e s a n d 
p a r a m e t e r s (p ressure , t e m p e r a t u r e ) o f t h e w e l l fluids, as 
w e l l as p i p e l i n e , u m b i l i c a l , e tc . r o u t e s . 

5.2.3 T h e t e c h n i c a l d o c u m e n t a t i o n s u b m i t t e d s h a l l 
i n c l u d e T e c h n i c a l R e g u l a t i o n s f o r t h e S P S o p e r a t i o n 
u n d e r a l l p o s s i b l e c o n d i t i o n s i n c l u d i n g t h e e m e r g e n c y 
ones , l i s t s o f t o o l s , i n s t r u m e n t s a n d spare pa r t s , tes t 
r e su l t s , t e c h n i c a l passpor t s , ce r t i f i ca tes f o r e q u i p m e n t , as 
w e l l as i n f o r m a t i o n m a t e r i a l s o n floating f a c i l i t i e s w h i c h 
w i l l b e u s e d d u r i n g o p e r a t i o n o f t h e S P S , as w e l l as i n 
e l i m i n a t i o n o f e m e r g e n c y s i t u a t i o n s . 

5.2.4 T h e d o c u m e n t a t i o n s h a l l c o n t a i n des ign i n f o r m a ­
t i o n , accepted as sumpt ions , test p r o g r a m s a n d procedures , 
r equ i r emen t s f o r c o n f i r m a t i o n o f c o n f o r m i t y . Tests sha l l b e 
conducted f o r c o n f o r m i t y o f t h e f o l l o w i n g parameters (bu t 
are n o t l i m i t e d t o ) : d i m e n s i o n s , test a n d w o r k i n g pressure, 
ma te r i a l s , e n v i r o n m e n t parameters a n d t he r equ i r emen t s o f 
t he present R u l e s a n d r ecogn ized stan-dards o n t he basis o f 
w h i c h t h e des ign has b e e n deve loped . 

5.2.5 U p o n c o m p l e t i o n o f c o n s t r u c t i o n , tests a n d 
c o m m i s s i o n i n g o f t h e S P S , f i n a l d o c u m e n t a t i o n s h a l l b e 
s u b m i t t e d t o t h e R e g i s t e r . T h e a m o u n t o f t h e f i n a l 
d o c u m e n t a t i o n a n d t h e p r o c e d u r e o f i t s s u b m i s s i o n s h a l l 
b e s p e c i f i e d b y t h e T e c h n i c a l R e g u l a t i o n s f o r t h e S P S 
o p e r a t i o n sub jec t t o a p p r o v a l b y t h e R e g i s t e r . 
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5.2.6 S u b j e c t t o s u b m i s s i o n t o t h e R e g i s t e r s h a l l b e 
t e c h n i c a l d o c u m e n t a t i o n , c e r t i f i c a t e s a n d p e r m i t t i n g 
d o c u m e n t s f o r t h e S P S , e l a b o r a t e d a n d r e c e i v e d i n 
accordance w i t h t h e r e q u i r e m e n t s o f n a t i o n a l s u p e r v i s o r y 
b o d i e s ( r e f e r t o 2.2). 

5.2.7 T h e a m o u n t o f t h e s u b m i t t e d d o c u m e n t a t i o n o n 
r epa i r s a n d m o d e r n i z a t i o n o f t h e S P S , c o n s e r v a t i o n , w e l l 

a b a n d o n m e n t a n d S P S u t i l i z a t i o n s h a l l b e s p e c i f i e d i n 
each p a r t i c u l a r case. 

5.2.8 T h e l i s t o f t e c h n i c a l d o c u m e n t a t i o n o n subsea 
p i p e l i n e s a n d p r o d u c t i o n r i se r s s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f 1.5 o f t h e S P R u l e s . 

6 N O M E N C L A T U R E O F I T E M S O F T H E R E G I S T E R T E C H N I C A L S U P E R V I S I O N 
O F T H E S U B S E A P R O D U C T I O N S Y S T E M S 

6.1 T h e N o m e n c l a t u r e o f I t e m s o f t h e R e g i s t e r 
T e c h n i c a l S u p e r v i s i o n o f t h e S P S ( h e r e i n a f t e r r e f e r r e d t o 
as " t h e S P S N o m e n c l a t u r e " , r e f e r t o T a b l e 6 . 1 ) spec i f ies 
t h e i t e m s sub jec t t o t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n 
d u r i n g t h e i r m a n u f a c t u r e a t t h e firm, i n s t a l l a t i o n a n d 
t e s t i n g a n d s o m e e q u i p m e n t c o m p o n e n t s t o b e b r a n d e d . 

6.2 T h e m a t e r i a l s a n d p r o d u c t s o f S P S m a n u f a c t u r e d 
a n d i n s t a l l e d u n d e r t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n 
s h a l l b e d e l i v e r e d t o t h e f i r m w h i c h p e r f o r m s t h e S P S 
c o n s t r u c t i o n , w i t h t h e ce r t i f i ca tes o r o t h e r d o c u m e n t s 
e v i d e n c i n g t h e i r c o n f o r m i t y t o t h e r e q u i r e m e n t s o f t h e 
p r e sen t R u l e s a n d / o r t o t h e s tandards r e c o g n i z e d b y t h e 
R e g i s t e r as acceptable . 

6.3 A n y a m e n d m e n t s t o t h e S P S N o m e n c l a t u r e m a y 
b e i n t r o d u c e d o n l y i f ag reed w i t h t h e R e g i s t e r . A t t h e 
c u s t o m e r ' s r eques t , m a t e r i a l s a n d p r o d u c t s n o t i n c l u d e d 
i n t h e N o m e n c l a t u r e m a y b e s u r v e y e d . 

6.4 I n case o f t e c h n i c a l s u p e r v i s i o n d u r i n g t h e S P S 
c o n s t r u c t i o n w i t h t h e u se o f b r a n d - n e w m a t e r i a l s a n d 

accessory c o m p o n e n t s , t h e R e g i s t e r has t h e r i g h t t o 
u n i l a t e r a l l y i n t r o d u c e a m e n d m e n t s t o t h e S P S N o m e n ­
c l a t u r e . 

6.5 F o r t h e p u r p o s e o f t h e S P S N o m e n c l a t u r e 
( T a b l e 6 . 1 ) , t h e f o l l o w i n g s y m b o l s h a v e b e e n adop ted : 

P — t e c h n i c a l s u p e r v i s i o n p e r f o r m e d d i r e c t l y b y t h e 
S u r v e y o r ; 

К — b r a n d i n g o f t h e s u p e r v i s e d i t e m s ; 
С — C e r t i f i c a t e f i l l e d - i n a n d s i g n e d b y t h e R e g i s t e r ; 
C 3 — C e r t i f i c a t e filled-in a n d s i g n e d b y a n o f f i c i a l 

o f t h e m a n u f a c t u r e r a n d s i g n e d b y t h e R e g i s t e r ;
СТО — T y p e A p p r o v a l C e r t i f i c a t e ; 
СПИ — R e c o g n i t i o n C e r t i f i c a t e f o r M a n u f a c t u r e r ; 
C O C M — C e r t i f i c a t e o f A p p r o v a l f o r W e l d i n g 

C o n s u m a b l e s ; 
СОТПС — W e l d i n g P r o c e d u r e A p p r o v a l T e s t 

C e r t i f i c a t e . 

T a b l e 6 .1 
N o m e n c l a t u r e o f I t e m s o f t h e R e g i s t e r T e c h n i c a l S u p e r v i s i o n o f t h e S u b s e a P r o d u c t i o n S y s t e m s 

T h e N o m e n c l a t u r e i s p r e s e n t e d i n t h e f o r m o f t a b l e c o m p r i s i n g n i n e c o l u m n s . 
C o l u m n 1 ( " C o d e o f i t e m o f t e c h n i c a l s u p e r v i s i o n " ) — i d e n t i f i c a t i o n c o d e o f t h e m a t e r i a l , p r o d u c t , p r o d u c t i o n p r o c e s s , w h i c h c o n s i s t s o f e i g h t 

c h a r a c t e r s , i s i n d i c a t e d . 
C o l u m n 2 ( " I t e m o f t e c h n i c a l s u p e r v i s i o n " ) — n a m e o f t h e m a t e r i a l , p r o d u c t o r p r o d u c t i o n p r o c e s s i s i n d i c a t e d . 
C o l u m n s 3 t o 9 — t y p e s o f t e c h n i c a l s u p e r v i s i o n a r e i n d i c a t e d : 
s u p e r v i s i o n p e r f o r m e d b y t h e S u r v e y o r ( P ) , C e r t i f i c a t e ( C ) t o b e i s s u e d ; 
s u p e r v i s i o n p e r f o r m e d b y a n a u t h o r i z e d f i r m a n d c o n f i r m e d b y t h e R e g i s t e r , C e r t i f i c a t e ( C 3 ) t o b e i s s u e d ; 
s u p e r v i s i o n p e r f o r m e d t h r o u g h t y p e a p p r o v a l o f t h e i t e m o f t e c h n i c a l s u p e r v i s i o n , C e r t i f i c a t e (СТО, C O C M , СОТПС) t o b e i s s u e d . 
C o l u m n 3 ( " o f p r o t o t y p e " ) — n e c e s s i t y o f t e c h n i c a l s u p e r v i s i o n o f t h e p r o t o t y p e p e r f o r m e d d i r e c t l y b y t h e S u r v e y o r ( P ) i s i n d i c a t e d . 
C o l u m n 4 ( " t y p e a p p r o v a l / r e c o g n i t i o n o f m a n u & c t u r e r " ) — o b l i g a t i o n o f t y p e a p p r o v a l o f t h e i t e m o f t e c h n i c a l s u p e r v i s i o n i s i n d i c a t e d t o b e 

c o n f i r m e d b y i s s u a n c e o f T y p e A p p r o v a l C e r t i f i c a t e (СТО), a s w e l l a s n e c e s s i t y o f r e c o g n i t i o n o f m a n u f a c t u r e r t o b e c o n f i r m e d b y i s s u a n c e o f 
R e c o g n i t i o n C e r t i f i c a t e f o r M a n u f a c t u r e r (СПИ). I n s e p a r a t e c a s e s , a t t h e d i s c r e t i o n o f t h e R e g i s t e r , w h e r e a s i n g l e a p p r o v a l i s g i v e n t o t h e m a t e r i a l 
o r p r o d u c t , C e r t i f i c a t e ( C ) m a y b e i s s u e d w i t h o u t i s s u i n g t h e d o c u m e n t o n t y p e a p p r o v a l .

C o l u m n 5 ( " d o c u m e n t i s s u e d " ) — t h e R e g i s t e r d o c u m e n t i s i n d i c a t e d , w h i c h i s i s s u e d i n c a s e o f a p a r t i c u l a r t y p e o f s u p e r v i s i o n p r o v i d i n g t h e 
m i n i m u m p e r m i s s i b l e c o n t r o l f o r t h e p a r t i c u l a r m a t e r i a l o r p r o d u c t o v e r f u l f i l l m e n t o f t h e R e g i s t e r r e q u i r e m e n t s . 

I n s e p a r a t e c a s e s , a t t h e R e g i s t e r d i s c r e t i o n , t y p e s o f s u p e r v i s i o n m a y b e c h a n g e d b y t h e R e g i s t e r . 
C o l u m n 6 ( " b r a n d i n g " ) — o b l i g a t i o n o f b r a n d i n g o f t h e i t e m s o f t e c h n i c a l s u p e r v i s i o n i s i n d i c a t e d . 
C o l u m n s 7, 8 , 9 ( " i n s t a l l a t i o n " , " a p p l i c a t i o n " , " f a c t o r y t e s t i n g " , " o p e r a t i o n a l t e s t i n g " ) — n e c e s s i t y o f t e c h n i c a l s u p e r v i s i o n d u r i n g i n s t a l l a t i o n , 

& c t o r y a n d o p e r a t i o n a l t e s t i n g p e r f o r m e d d i r e c t l y b y t h e S u r v e y o r i s i n d i c a t e d . 
M a n u & c t u r e r s s u p p l y m a t e r i a l s o r p r o d u c t s a c c o r d i n g t o C o l u m n 5 w i t h t h e o r i g i n a l s o f t h e R e g i s t e r — i s s u e d C e r t i f i c a t e ( C ) a n d ( C 3 ) o r w i t h 

а СТО c o p y . 

See Circular 1731c

Юлия
Машинописный текст

Юлия
Машинописный текст
See Circular
1409c
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2 6000000 S U B S E A P R O D U C T I O N S Y S T E M S 
26010000 A R R A N G E M E N T S , E Q U I P M E N T 
26010100 F o u n d a t i o n s , b a s e s a n d o t h e r s t r u c t u r e s t o e n s u r e f i x a t i o n 

o f t h e S P S 
2 6 0 1 0 1 0 1 f o u n d a t i o n s f o r w e l l h e a d e q u i p m e n t P — С — P — P 
26010102 f o u n d a t i o n s o f m a n i f o l d s P — С — P — P 
26010103 f o u n d a t i o n s f o r e q u i p m e n t ( s e p a r a t o r s , b o o s t e r s , c o m p r e s s o r s , e t c . ) P — С — P — P 
26010104 r i s e r b a s e m e n t P — с — P — P 
26010105 t e m p l a t e s P — с — P — P 
26010106 g u i d e a r r a n g e m e n t s f o r i n s t a l l a t i o n P — с — P — P 
26010200 P r o t e c t i v e s t r u c t u r e s : 
2 6 0 1 0 2 0 1 n o n - t i g h t s t r u c t u r e s P — с — P — P 
26010202 t i g h t s t r u c t u r e s d e s i g n e d f o r h y d r o s t a t i c p r e s s u r e P — с — P — P 

26020000 S Y S T E M S A N D P I P I N G 
26020100 S y s t e m s o f w e l l f l u i d g a t h e r i n g a n d t r e a t m e n t : 
2 6 0 2 0 1 0 1 f l u i d t r e a t m e n t s y s t e m — — — — P P P 
26020102 f l u i d s e p a r a t i o n s y s t e m — — — — P P P 
26020103 f l u i d i n j e c t i o n / p u m p i n g - o v e r s y s t e m — — — — P P P 
26020104 w a t e r i n j e c t i o n / p u m p i n g - o v e r s y s t e m — — — — P P P 
26020105 c h e m i c a l r e a g e n t f e e d s y s t e m — — — — P P P 
26020200 D r i v e a n d c o n t r o l s y s t e m s : 
2 6 0 2 0 2 0 1 h y d r a u l i c — — — — P P P 
26020202 e l e c t r i c — — — — P P P 
26020203 p n e u m a t i c — — — — P P P 
26020204 c o m b i n e d — — — — P P P 
26020300 W e l l h e a d e q u i p m e n t : 
2 6 0 2 0 3 0 1 c a s i n g h e a d u n i t P — с — P P P 
26020302 t u b i n g h a n g e r u n i t ( t u b i n g h e a d ) P — с — P P P 
26020303 C h r i s t m a s t r e e P — с — P P P 
26020304 C h r i s t m a s t r e e c a p P — с — P P P 
26020305 w e l l h e a d e q u i p m e n t f o r w o r k p e r f o r m a n c e i n t h e w e l l P — с — P P P 
26020306 l o w e r r i s e r p a c k a g e ( d r i l l i n g / w o r k o v e r ) P — с — P P P 
26020307 X - m a s t r e e g u i d e f r a m e s P — с — P P P 
26020308 w e l l - h e a d a s s e m b l y c o n n e c t o r s P — с — P P P 
26020400 M a n i f o l d s a n d m a n i f o l d u n i t s : 
2 6 0 2 0 4 0 1 m a n i f o l d u n i t s / m a n i f o l d s P — с — P P P 
26020402 m a n i f o l d p i p e l i n e s P — с — P P P 
26020500 S h u t o f f a n d c o n t r o l v a l v e s , v a l v e a s s e m b l y : 
2 6 0 2 0 5 0 1 s h u t o f f p o w e r d r i v e n v a l v e s P СТО с з — P P P 
26020502 c h o k e a n d c o n t r o l p o w e r d r i v e n v a l v e s P с т о с з — P P P 
26020503 p o w e r d r i v e n v a l v e s f o r i n j e c t i o n o f c h e m i c a l r e a g e n t s P с т о с з — P P P 
26020600 H o s e s a n d u m b i l i c a l s : 
2 6 0 2 0 6 0 1 s u b s e a h o s e s P с т о с з — P P P 
26020602 u m b i l i c a l s w i t h e l e c t r i c / h y d r a u l i c / o p t i c a l f i f b r e c h a n n e l s P с т о с з — P P P 
26020603 u m b i l i c a l t e r m i n a t i o n h e a d s P — с — P P P 
26020604 s u b s e a t e r m i n a t i o n s a n d j u m p e r s P — с — P P P 
26020700 F l o w l i n e s : 
2 6 0 2 0 7 0 1 f l o w l i n e c o n n e c t o r u n i t s P — с — P P P 
26020702 p i p e l i n e s P — с — P P P 
26020800 W e l l f l u i d m e t e r i n g e q u i p m e n t P — с — P P P 

26050000 E L E C T R I C A L E Q U I P M E N T 
26050100 S u b s e a e l e c t r i c p o w e r s u p p l y a n d d i s t r i b u t i o n s y s t e m s : 
2 6 0 5 0 1 0 1 p o w e r s u p p l y u n i t s P с т о с з — P P P 
26050102 u n i n t e r r u p t i b l e p o w e r s u p p l i e s P с т о с з — P P P 
26050103 s u b s e a p o w e r d i s t r i b u t i o n s y s t e m s P — с — P P P 
26050104 s u b s e a t r a n s f o r m e r s P с т о с — P P P 
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2 6050105 s u b s e a f r e q u e n c y c o n v e r t e r s P СТО С — P P P 
26050106 s u b s e a c a b l e c o n n e c t o r s c o n t r o l l e d b y R O V P СТО С — P P P 
26050200 E l e c t r i c d r i v e s : 
2 6 0 5 0 2 0 1 d r i v e m o t o r s o f p u m p s P — С P — P 
26050202 e l e c t r i c d r i v e s o f a c t u a t o r s P — с P — P 
26050203 s u b s e a e l e c t r i c a l d r i v e s o f c o m p r e s s o r p l a n t s P СТО с — P P P 
26050204 e l e c t r i c a l d r i v e s o f p r o c e s s m a c h i n e r y P с т о с — P P P 
26050300 C a b l e s a n d c o n d u c t o r s : 
2 6 0 5 0 3 0 1 p o w e r c a b l e s P с т о с з — — — — 
26050302 s i g n a l c a b l e s P с т о с з — — — — 
26050303 o p t i c a l f i b r e c a b l e s P с т о с з — — — — 
26050304 c a b l e e n d f i t t i n g P с т о с з — P P P 
26050305 c o m m u n i c a t i o n l i n e s ( c o n d u c t o r s ) P с т о с з — — — — 
26050400 S u b s e a p r o d u c t i o n v i d e o s u r v e i l l a n c e s y s t e m s P с т о с з — P — P 

26070000 M A T E R I A L S 
26070100 S t e e l r o l l e d p r o d u c t s : 
2 6 0 7 0 1 0 1 f o r t u b e s a n d p i p e s a n d e l e m e n t s o f p i p e l i n e s P с п и с з К — — — 
26070102 p i p e s a n d t u b e s f o r p r o c e s s p i p e l i n e s P с п и с з к — — — 
26070103 e l e m e n t s o f p r o c e s s p i p e l i n e s P с п и с з к — — — 
26070104 f o r p r o t e c t i v e s t r u c t u r e s , b a s e s a n d f o u n d a t i o n s P с п и с з к — — — 
26070200 S t e e l s e m i f i n i s h e d p r o d u c t s : 
2 6 0 7 0 2 0 1 f o r w e l l h e a d a s s e m b l y P с п и с з к — — — 
26070202 f o r f i t t i n g s , c o n n e c t o r s , t e r m i n a t i o n s , e t c . P с п и с з к — — — 
26070300 W e l d i n g c o n s u m a b l e s P с о с м с о с м — — — — 
26070400 W e l d i n g p r o c e s s P СОТПС СОТПС — — — — 

26090000 A U T O M A T E D C O N T R O L S Y S T E M S 
26090100 I n d i c a t i o n , A l a r m , C o n t r o l , P r o t e c t i o n a n d L o g g i n g S y s t e m s : 
2 6 0 9 0 1 0 1 h y d r a u l i c P — с — P P P 
26090102 e l e c t r i c a l P — с — P P P 
26090103 e l e c t r o - h y d r a u l i c P — с — P P P 
26090104 m u l t i p l e x P — с — P P P 
26090105 a u t o n o m o u s P — с — P P P 
26090200 I n t e g r a t e d m o n i t o r i n g a n d c o n t r o l b u o y s P — с — P P P 
26090300 S y s t e m s f o r m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c t i o n : 
2 6 0 9 0 3 0 1 s u r f a c e P — с — P P P 
26090302 s u b s e a f o r h y d r a u l i c a n d e l e c t r o - h y d r a u l i c s y s t e m s P — с — P P P 
26090303 s u b s e a e l e c t r o n i c P — с — P P P 
26090304 m o d e m u n i t s a n d c h e c k e r u n i t s P — с — P P P 
26090400 S y s t e m s f o r d e s i g n a t i o n o f S P S e l e m e n t s a n d f o r g u i d a n c e o f 

s e r v i c i n g s u b s e a f a c i l i t i e s a n d t o o l s : 
2 6 0 9 0 4 0 1 s o n a r s y s t e m s f o r d e s i g n a t i o n o f S P S e l e m e n t s a n d f o r g u i d a n c e o f P с т о с з — P — P 

s e r v i c i n g s u b s e a f a c i l i t i e s a n d t o o l s 
26090500 H i g h i n t e g r i t y p r e s s u r e p r o t e c t i o n s y s t e m ( H I P P S ) P — с — P P P 
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7 T E C H N I C A L S U P E R V I S I O N D U R I N G M A N U F A C T U R E O F M A T E R I A L S 
A N D P R O D U C T S F O R T H E S U B S E A P R O D U C T I O N S Y S T E M S 

A T T H E M A N U F A C T U R E R 

7 . 1 G E N E R A L 

7.1.1 T h e p r o v i s i o n s o f t h i s S e c t i o n a p p l y d u r i n g 
t e c h n i c a l s u p e r v i s i o n o f m a t e r i a l s a n d s t r u c t u r a l c o m p o ­
n e n t s u s e d d u r i n g c o n s t r u c t i o n a n d r e p a i r o f t h e S P S a n d 
l i s t e d i n t h e S P S N o m e n c l a t u r e ( r e f e r t o T a b l e 6 . 1 ) . 

7.1.2 I n separate cases, a t t h e R e g i s t e r d i s c r e t i o n , 
t e c h n i c a l s u p e r v i s i o n m a y c o v e r t h e m a t e r i a l s a n d 
p r o d u c t s n o t c o n t a i n e d i n t h e S P S N o m e n c l a t u r e , w h i c h 
are n e w l y d e v e l o p e d o r a re c o m p o n e n t s o f t h e p r o d u c t s 
l i s t e d i n t h e S P S N o m e n c l a t u r e a n d w h i c h f u n c t i o n a l l y 
p r o v i d e t h e s a f e ty o f t h e i t e m s o f t e c h n i c a l s u p e r v i s i o n . 
F o r t h i s p u r p o s e , s p e c i m e n s o f m a t e r i a l s , p r o d u c t s o r 
n e w p r o d u c t i o n processes a f t e r r e v i e w o f t e c h n i c a l 
d o c u m e n t a t i o n b y t h e R e g i s t e r s h a l l b e sub jec t t o tests 
a c c o r d i n g t o t h e p r o g r a m agreed w i t h t h e R e g i s t e r . 

7.1.3 I n a d d i t i o n t o t h e r e q u i r e m e n t s o f t h i s C h a p t e r , 
m a t e r i a l s a n d p r o d u c t s s h a l l m e e t t h e r e q u i r e m e n t s o f t h e 
r e l e v a n t S e c t i o n s o f t h e R u l e s , as w e l l as t h e r e q u i r e ­
m e n t s o f t h e R e g i s t e r - a p p r o v e d t e c h n i c a l d o c u m e n t a t i o n , 
spec i f i c a t i ons a n d o t h e r n o r m a t i v e a n d t e c h n i c a l d o c u ­
m e n t s adop t ed f o r t h e S P S p r o j e c t a n d r e c o g n i z e d b y t h e 
Reg i s t e r . 

7.1.4 M a t e r i a l s a n d p r o d u c t s o f t h e S P S l i s t e d i n t h e 
S P S N o m e n c l a t u r e a n d h a v i n g n o C e r t i f i c a t e s a n d o t h e r 
d o c u m e n t s c o n f i r m i n g t h e i r c o m p l i a n c e w i t h t h e R e g i s ­
t e r r e q u i r e m e n t s are n o t a l l o w e d f o r u se d u r i n g t h e S P S 
c o n s t r u c t i o n a n d o p e r a t i o n . 

7.1.5 T h e R e g i s t e r p e r f o r m s t e c h n i c a l s u p e r v i s i o n a t 
t h e m a n u f a c t u r e r o n t h e bas i s o f t h e c o n t r a c t o r r eques t 
f o r t e c h n i c a l s u p e r v i s i o n ( r e f e r t o 4 . 3 ) . 

W h e n r e n d e r i n g se rv ices s p e c i f i e d i n 7 . 4 , 7 . 5 a n d 9 . 2 
o f t h i s P a r t o f t h e R u l e s b y t h e R e g i s t e r a n d w h e n
c o n c l u d i n g t h e c o n t r a c t , t h e m a n u f a c t u r e r s h a l l b e
a u d i t e d f o r c o n f o r m i t y w i t h t h e r e q u i r e m e n t s o f
S e c t i o n 7 a n d C h a p t e r 1 0 . 2 , P a r t I " G e n e r a l R e g u l a t i o n s
f o r T e c h n i c a l S u p e r v i s i o n " o f t h e R u l e s f o r T e c h n i c a l
S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c ­
t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s .

7.1.6 F o r i s s u i n g t h e r e su l t s o f t h e R e g i s t e r t e c h n i c a l 
s u p e r v i s i o n o f m a t e r i a l s a n d p r o d u c t s i n accordance w i t h 
t h e S P S N o m e n c l a t u r e , u s e i s m a d e o f t h r e e t y p e s o f 
C e r t i f i c a t e s : 

C e r t i f i c a t e filled-in a n d s i g n e d b y t h e R e g i s t e r ( C ) ; 
C e r t i f i c a t e filled-in a n d s i g n e d b y a m a n u f a c t u r e r ' s 

o f f i c i a l a n d d r a w n u p ( a f f i r m e d ) b y t h e R e g i s t e r ( C 3 ) ; 
T y p e A p p r o v a l C e r t i f i c a t e (СТО). 
7.1.7 T h e c o n t e n t s o f t h e a b o v e C e r t i f i c a t e s (С, C 3 , 

СТО) s h a l l i d e n t i f y t h e m a t e r i a l o r p r o d u c t , i t s t y p e s , 

m a i n p a r a m e t e r s , as w e l l as t h e m a n u f a c t u r e r o f m a t e r i a l s 
a n d p r o d u c t s . V a l i d i t y p e r i o d o f СТО i s u p t o 5 y e a r s , 
v a l i d i t y p e r i o d o f С a n d C 3 i s n o t spec i f i ed . 

7.1.8 I n o r d e r t o o b t a i n t h e C e r t i f i c a t e t h e m a n u ­
f a c t u r e r s h a l l a p p l y t o t h e R e g i s t e r w i t h a reques t . 
T e c h n i c a l d o c u m e n t a t i o n o n m a t e r i a l s a n d p r o d u c t s 
w i t h i n t h e scope r e g u l a t e d b y t h e R e g i s t e r r u l e s s h a l l 
b e s u b m i t t e d t o g e t h e r w i t h t h e reques t . 

7.1.9 U p o n r e v i e w o f t h e t e c h n i c a l d o c u m e n t a t i o n , 
t h e R e g i s t e r sends a c o n c l u s i o n l e t t e r t o t h e m a n u f a c ­
tu re r . O n t h e R e g i s t e r ' s d e m a n d , t h e m a n u f a c t u r e r s h a l l 
s u b m i t t h e t e s t i n g p r o g r a m t o t h e R e g i s t e r t o b e ag reed 
u p o n . 

7.1.10 T h e m a n u f a c t u r e r s h a l l p r o v i d e a l l t h e 
c o n d i t i o n s neces sa ry f o r t h e R e g i s t e r t o c a r r y o u t 
t e c h n i c a l s u p e r v i s i o n o n h i s p r e m i s e s , n a m e l y : 

p r e sen t t h e t e c h n i c a l d o c u m e n t a t i o n necessa ry t o 
p e r f o r m w o r k , i n p a r t i c u l a r , m a n u f a c t u r e r ' s d o c u m e n t a ­
t i o n o n p r o d u c t q u a l i t y c o n t r o l ; 

p r epa re t h e i t e m s o f t e c h n i c a l s u p e r v i s i o n f o r s u r v e y 
w i t h i n t h e scope r e q u i r e d ; 

p r o v i d e f o r s a f e l y o f s u r v e y s ; 
p r o v i d e a t t endance o f o f f i c i a l s a u t h o r i z e d t o p r e sen t 

t h e i t e m s o f t e c h n i c a l s u p e r v i s i o n f o r s u r v e y s a n d tests; 
t i m e l y n o t i f y t h e R e g i s t e r a b o u t t h e t i m e a n d p l ace o f 

s u r v e y s a n d tests o f t h e i t e m s o f t e c h n i c a l s u p e r v i s i o n . 
W h e n t h e c o n d i t i o n s r e q u i r e d f o r p e r f o r m a n c e o f 

t e c h n i c a l s u p e r v i s i o n are n o t m e t b y t h e m a n u f a c t u r e r t h e 
R e g i s t e r has t h e r i g h t t o c a r r y o u t s u r v e y s o r t o w i t n e s s 
tests . 

7.1.11 I n a l l o t h e r respects , t h e g e n e r a l r e g u l a t i o n s 
o n t e c h n i c a l s u p e r v i s i o n d u r i n g m a n u f a c t u r e t h e S P S
m a t e r i a l s a n d p r o d u c t s s h a l l m e e t t h e r e q u i r e m e n t s o f 
S e c t i o n s 5 t o 1 2 , P a r t I " G e n e r a l R e g u l a t i o n s f o r
T e c h n i c a l S u p e r v i s i o n " , S e c t i o n 1 , P a r t Ш " T e c h n i c a l
S u p e r v i s i o n D u r i n g M a n u f a c t u r e o f M a t e r i a l s " a n d
S e c t i o n 1 , P a r t I V " T e c h n i c a l S u p e r v i s i o n D u r i n g
M a n u f a c t u r e o f P r o d u c t s " o f t h e R u l e s f o r T e c h n i c a l 
S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c ­
t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s .

7.2 A P P R O V A L O F T Y P E M A T E R I A L S , P R O D U C T S 
A N D M A N U F A C T U R I N G P R O C E S S E S 

7.2.1 T y p e A p p r o v a l C e r t i f i c a t e (СТО) i s a d o c u ­
m e n t o f t h e R e g i s t e r , w h i c h ce r t i f i e s t h a t a c o n s t r u c t i o n , 
p r o p e r t i e s , p a r a m e t e r s , charac te r i s t i c s o f a t y p e m a t e r i a l 
o r p r o d u c t r e v e a l e d i n t h e c o u r s e o f s u r v e y s a n d 
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i n d i c a t e d i n t h e a p p r o v e d t e c h n i c a l d o c u m e n t a t i o n , m e e t 
t h e R S r e q u i r e m e n t s a n d m a y b e u s e d f o r i t e m s o f 
t e c h n i c a l s u p e r v i s i o n f o r t h e i n t e n d e d p u r p o s e . 

7.2.2 T h e T y p e A p p r o v a l C e r t i f i c a t e (СТО) f o r a 
t y p e p r o d u c t i o n process ce r t i f i e s t h a t a n i t e m o f t e c h n i c a l 
s u p e r v i s i o n m a n u f a c t u r e d a c c o r d i n g t o t h e p a r t i c u l a r 
t y p e p r o d u c t i o n process a n d h a v i n g charac te r i s t i c s a n d 
p a r a m e t e r s i n d i c a t e d i n t h e a p p r o v e d t e c h n i c a l d o c u ­
m e n t a t i o n m e e t s t h e R S r e q u i r e m e n t s a n d m a y b e u s e d 
f o r t h e i n t e n d e d p u r p o s e . 

7.2.3 I n o r d e r t o o b t a i n t h e T y p e A p p r o v a l 
C e r t i f i c a t e (СТО) t h e m a n u f a c t u r e r s h a l l a p p l y t o t h e 
R e g i s t e r w i t h a r eques t a n d s u b m i t t e c h n i c a l d o c u m e n t a ­
t i o n o n t h e m a t e r i a l , p r o d u c t o r p r o d u c t i o n p rocess , as 
w e l l as t h e p r o g r a m a n d s c h e d u l e o f tes ts . W h e n 
r e v i e w i n g a n d a p p r o v i n g t h e d o c u m e n t a t i o n , t h e scope 
o f s u r v e y s d u r i n g m a n u f a c t u r e a n d t e s t i n g o f s p e c i m e n s
s h a l l b e spec i f i ed .

7.2.4 T h e T y p e A p p r o v a l C e r t i f i c a t e (СТО) i s i s s u e d 
b y t h e R e g i s t e r f o r a p e r i o d u p t o 5 yea r s u p o n a p p r o v a l 
o f t h e t e c h n i c a l d o c u m e n t a t i o n a n d s a t i s f a c t o r y r e su l t s o f
s u r v e y s o f t h e m a t e r i a l s , p r o d u c t s o r m a n u f a c t u r i n g
p r o c e s s e s s u b m i t t e d . F o r t h e m a t e r i a l o r p r o d u c t
m a n u f a c t u r e d a c c o r d i n g t o t h e e s t ab l i shed p r o d u c t i o n
process , t h e T y p e A p p r o v a l C e r t i f i c a t e (СТО) i s i s s u e d
h a v i n g r e g a r d t o t h e da ta o n e a r l i e r tests , p r o d u c t i o n a n d
o p e r a t i o n e x p e r i e n c e . A c c o u n t m a y b e t a k e n o f t h e T y p e
A p p r o v a l C e r t i f i c a t e o f a n o t h e r c l a s s i f i c a t i o n s o c i e t y o r 
c o m p e t e n t b o d y o r r e s u l t s o f t h e tests o f a t y p e s p e c i m e n
c o n d u c t e d w i t h p a r t i c i p a t i o n o f t h e a b o v e o r g a n i z a t i o n s .

7.2.5 F o r w e l d i n g c o n s u m a b l e s , t h e C e r t i f i c a t e o f 
A p p r o v a l f o r W e l d i n g C o n s u m a b l e s ( C O C M ) i s i s sued , 
b e i n g i n t h e s a m e t i m e t h e d o c u m e n t c e r t i f y i n g 
r e c o g n i t i o n b y t h e R e g i s t e r o f t h e f i r m as a m a n u f a c t u r e r 
o f w e l d i n g c o n s u m a b l e s i n accordance w i t h t h e r e q u i r e ­
m e n t s o f t h e R S R u l e s . 

T h e C e r t i f i c a t e o f A p p r o v a l f o r W e l d i n g C o n s u m ­
ables ( C O C M ) i s i s s u e d f o r a p e r i o d u p t o 5 y e a r s sub jec t 
t o i t s a n n u a l e n d o r s e m e n t . 

7.2.6 T h e W e l d i n g P r o c e d u r e A p p r o v a l T e s t C e r t i ­
f i ca t e (СОТПС) i s a R e g i s t e r d o c u m e n t c e r t i f y i n g t h a t 
w e l d i n g p r o c e d u r e u s e d a t a s h i p y a r d o r a t a m a n u f a c ­
t u r e r o f w e l d e d s t ruc tu res has b e e n t e s t ed a n d a p p r o v e d 
b y t h e R e g i s t e r f o r a p p l i c a t i o n . 

T h e W e l d i n g P r o c e d u r e A p p r o v a l T e s t C e r t i f i c a t e 
(СОТПС) i s i s s u e d f o r a p e r i o d u p t o 5 yea r s sub jec t t o 
i t s e n d o r s e m e n t a t leas t o n c e e v e r y 2 , 5 yea r s . 

7.3 R E C O G N I T I O N O F T E S T I N G L A B O R A T O R I E S 

7.3.1 T e s t i n g l a b o r a t o r i e s engaged i n n o n - d e s t r u c t i v e 
e x a m i n a t i o n , d e s t r u c t i v e a n d o t h e r t y p e s o f tests d u r i n g 
m a n u f a c t u r e , i n s t a l l a t i o n , r epa i r , r e n o v a t i o n a n d t e c h n i ­
c a l d i a g n o s i s o f t h e S P S s h a l l b e r e c o g n i z e d b y t h e 
Reg i s t e r . 

7.3.2 R e c o g n i t i o n p r o c e d u r e f o r a t e s t i n g l a b o r a t o r y 
i s c a r r i e d o u t o n t h e bas i s o f a r eques t s u b m i t t e d b y t h e 
t e s t i n g l a b o r a t o r y t o t h e R e g i s t e r B r a n c h O f f i c e . 

7.3.3 T h e R e g i s t e r r e q u i r e m e n t s f o r t h e t e s t i n g 
l a b o r a t o r i e s a re set o u t i n S e c t i o n s 7 a n d 9 , P a r t I 
" G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " o f t h e 
R u l e s f o r T e c h n i c a l S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f 
S h i p s a n d M a n u f a c t u r e o f M a t e r i a l s a n d P r o d u c t s f o r 
S h i p s . 

7.3.4 R e c o g n i t i o n o f t e s t i n g l a b o r a t o r i e s b y t h e 
R e g i s t e r i n c l u d e : 

r e v i e w o f d o c u m e n t s c o n f i r m i n g c o n f o r m i t y o f t h e 
t e s t i n g l a b o r a t o r y w i t h t h e R e g i s t e r r e q u i r e m e n t s ; 

s u r v e y o f t e s t i n g l a b o r a t o r y i n c l u d i n g p e r f o r m a n c e 
o f c h e c k tests .

7.3.5 R e c o g n i t i o n o f a t e s t i n g l a b o r a t o r y b y t h e 
R e g i s t e r s h a l l b e c o n f i r m e d b y t h e R e c o g n i t i o n C e r t i f i ­
cate o f T e s t i n g L a b o r a t o r y (СИЛ) i s s u e d i n accordance 
w i t h t h e r e q u i r e m e n t s o f 3 . 4 t o 3 . 7 , P a r t I " G e n e r a l 
R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " o f t h e R u l e s f o r 
T e c h n i c a l S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s a n d 
M a n u f a c t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s . 

7.3.6 I n s o m e cases, a t t h e R e g i s t e r d i s c r e t i o n , tests 
m a y b e c o n d u c t e d i n t h e t e s t i n g l a b o r a t o r y n o t 
r e c o g n i z e d b y t h e R e g i s t e r . A t t ha t , p r i o r t o p e r f o r m a n c e 
o f tests , c o m p l i a n c e o f t h e t e s t i n g l a b o r a t o r y w i t h t h e
r e q u i r e m e n t s l i s t e d i n S e c t i o n 7 a n d r e q u i r e m e n t s o f 
9 . 2 . 1 . 1 , 9 . 2 . 2 . 1 , 9 . 2 . 2 . 2 , 9 . 2 . 4 . 1 , 9 . 2 . 4 . 2 , 9 .2 .5 a n d 9 . 2 . 6 ,
P a r t I " G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n "
o f t h e R u l e s f o r T e c h n i c a l S u p e r v i s i o n d u r i n g C o n s t r u c ­
t i o n o f S h i p s a n d M a n u f a c t u r e o f M a t e r i a l s a n d P r o d u c t s 
f o r S h i p s s h a l l b e v e r i f i e d . 

7.4 R E C O G N I T I O N O F M A N U F A C T U R E R S 

7.4.1 T h e m a n u f a c t u r e r s p r o d u c i n g t h e m a t e r i a l s a n d 
p r o d u c t s l i s t e d i n t h e S P S N o m e n c l a t u r e ( r e f e r t o 
T a b l e 6 . 1 ) s h a l l b e r e c o g n i z e d b y t h e R e g i s t e r o n a 
v o l u n t a r y bas i s . R e c o g n i t i o n o f t h e m a n u f a c t u r e r i m p l i e s 
c o n f i r m a t i o n b y t h e R e g i s t e r d o c u m e n t ( R e c o g n i t i o n 
C e r t i f i c a t e f o r M a n u f a c t u r e r — СПИ ) o f t h e m a n u f a c ­
t u r e r c a p a b i l i t y t o p r o d u c e m a t e r i a l s a n d p r o d u c t s i n 
c o m p l i a n c e w i t h t h e R e g i s t e r r e q u i r e m e n t s . 

7.4.2 R e c o g n i t i o n o f t h e m a n u f a c t u r e r s o f t h e S P S 
m a t e r i a l s a n d p r o d u c t s s h a l l b e c a r r i e d o u t i n accordance 
w i t h t h e p r o v i s i o n s o f S e c t i o n 7 a n d 1 0 , P a r t I " G e n e r a l 
R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " o f t h e R u l e s f o r 
T e c h n i c a l S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s a n d 
M a n u f a c t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s , 
p r o v i s i o n s o f 8 .3 , P a r t I " G e n e r a l R e g u l a t i o n s f o r 
T e c h n i c a l S u p e r v i s i o n " o f t h e O G E R u l e s . 
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Part I. General Regulations for Technical Supervision 

7.5 A U D I T O F F I R M S 

7.5.1 F i r m s p e r f o r m i n g t h e a c t i v i t i e s s p e c i f i e d i n 
T a b l e 7 . 1 i n c o n n e c t i o n w i t h t h e S P S w h i c h are sub jec t t o 
t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n s h a l l b e a u d i t e d b y t h e 
R e g i s t e r f o r c o m p l i a n c e w i t h t h e r e q u i r e m e n t s o f 
S e c t i o n 7 , P a r t I " G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l 
S u p e r v i s i o n " o f t h e R u l e s f o r T e c h n i c a l S u p e r v i s i o n 
d u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c t u r e o f 
M a t e r i a l s a n d P r o d u c t s f o r S h i p s . 

T a b l e 7.5.1 
K i n d s o f a c t i v i t i e s o f f i r m s 

C o d e K i n d s o f a c t i v i t y 

27001000 C o n s t r u c t i o n , m o d e r n i z a t i o n , r e p a i r a n d m a i n t e n a n c e 
o f t h e S P S 

27002000 I n s t a l l a t i o n , c o m m i s s i o n i n g , r e p a i r a n d m a i n t e n a n c e o f 
t h e S P S s y s t e m s f o r m o n i t o r i n g , c o n t r o l a n d 
e m e r g e n c y p r o t e c t i o n 

27003000 T h e o r e t i c a l t r a i n i n g a n d w e l d e r s ' p r a c t i c a l q u a l i f i c a t i o n 
t e s t s d u r i n g c o n s t r u c t i o n o f t h e S P S ( a t c e r t i f i c a t i o n 
c e n t e r s ) 

27004000 D e s i g n f o r t h e S P S 

7.5.2 I n a d d i t i o n t o t h e r e q u i r e m e n t s s p e c i f i e d i n 
7 . 5 . 1 , f i r m s m a y b e a u d i t e d o n a v o l u n t a r y bas i s aga ins t 
t h e r e q u i r e m e n t s l i s t e d i n 1 1 . 2 , P a r t I " G e n e r a l R e g u l a ­
t i o n s f o r T e c h n i c a l S u p e r v i s i o n " o f t h e R u l e s f o r 
T e c h n i c a l S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s 
a n d M a n u f a c t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s . 

7.5.3 A u d i t s o f d e s i g n o f f i c e s ( a c t i v i t y c o d e 
2 7 0 0 4 0 0 0 ) a re o n l y c o n d u c t e d o n a v o l u n t a r y bas i s . I n 
t h i s case, t h e d e s i g n o f f i c e s h a l l m e e t t h e g e n e r a l 
r e q u i r e m e n t s l i s t e d i n 1 1 . 1 . 3 , P a r t i " G e n e r a l R e g u l a t i o n s 
f o r T e c h n i c a l S u p e r v i s i o n " o f t h e R u l e s f o r T e c h n i c a l 
S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c ­
t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s . 
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7.5.4 C o m p l i a n c e o f firms w i t h t he r equ i r emen t s set 
o u t i n 7 .5 .1 a n d 7 .5 .2 i s c o n f i r m e d b y t he Cer t i f i ca te o f 
F i r m C o n f o r m i t y (ССП) w h i c h i s issued a n d endorsed i n 
accordance w i t h t h e r equ i r emen t s o f 3 .4 t o 3 .7 , P a r t I 
" G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " o f t he 
R u l e s f o r T e c h n i c a l S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f 
Sh ips a n d M a n u f a c t u r e o f M a t e r i a l s a n d P roduc t s f o r Sh ips . 

7.6 W E L D I N G . W E L D E R S ' C E R T I F I C A T I O N 

7 .6 .1 W h e n p e r f o r m i n g w e l d i n g o p e r a t i o n s d u r i n g 
c o n s t r u c t i o n , i n s t a l l a t i o n a n d r e p a i r o f t h e S P S t h e 
r e q u i r e m e n t s o f P a r t I V " W e l d i n g " o f t h e R u l e s f o r t h e 
C l a s s i f i c a t i o n a n d C o n s t r u c t i o n o f S e a - G o i n g S h i p s , 
P a r t Х1П " W e l d i n g " o f t h e M O D U / F O P R u l e s , P a r t X I V 
" W e l d i n g " o f t h e F P U R u l e s a n d S e c t i o n 5 " W e l d i n g " o f 
t h e S P R u l e s s h a l l b e c o m p l i e d w i t h . 

7.6.2 W e l d i n g c o n s u m a b l e s u s e d i n w e l d i n g d u r i n g 
c o n s t r u c t i o n , i n s t a l l a t i o n a n d r e p a i r o f t h e S P S s h a l l b e 
a p p r o v e d b y t h e R e g i s t e r ( r e f e r t o 7 . 2 . 5 ) i n accordance 
w i t h t h e r e q u i r e m e n t s o f S e c t i o n 4 , P a r t I V " W e l d i n g " o f 
t h e R u l e s f o r t h e C l a s s i f i c a t i o n a n d C o n s t r u c t i o n o f Sea -
G o i n g S h i p s . 

7.6.3 A p p r o v a l o f t h e w e l d i n g p r o c e d u r e s a n d 
p rocedu re s o f m e t a l d e p o s i t i o n u s e d d u r i n g c o n s t r u c t i o n , 
i n s t a l l a t i o n a n d r e p a i r o f t h e S P S ( r e f e r t o 7 . 2 . 6 ) s h a l l 
c o m p l y w i t h t h e r e q u i r e m e n t s o f S e c t i o n 6 , P a r t I V 
" W e l d i n g " o f t h e R u l e s f o r t h e C l a s s i f i c a t i o n a n d 
C o n s t r u c t i o n o f S e a - G o i n g S h i p s . 

7.6.4 W e l d e r ' s C e r t i f i c a t i o n a p p r o v e d b y t h e R e g i s ­
t e r f o r p e r f o r m a n c e o f w e l d i n g w o r k d u r i n g c o n s t r u c t i o n , 
i n s t a l l a t i o n a n d r e p a i r o f t h e S P S s h a l l b e c o n d u c t e d 
a c c o r d i n g t o p r o v i s i o n s o f S e c t i o n 5 , P a r t I V " W e l d i n g " 
o f t h e R u l e s f o r t h e C l a s s i f i c a t i o n a n d C o n s t r u c t i o n o f 
S e a - G o i n g S h i p s . 
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2 0 Rules for the Classification and Construction of Subsea Production Systems 

8 T E C H N I C A L S U P E R V I S I O N O F T H E S U B S E A P R O D U C T I O N S Y S T E M S 
D U R I N G C O N S T R U C T I O N 

8 . 1 G E N E R A L 

8.1.1 I n accordance w i t h 4 . 3 , t e c h n i c a l s u p e r v i s i o n 
o f t h e S P S d u r i n g c o n s t r u c t i o n i s p e r f o r m e d o n t h e bas i s 
o f t h e c o n t r a c t s i g n e d b e t w e e n t h e R e g i s t e r a n d t h e f i r m 
b u i l d i n g o f t h e S P S . 

8.1.2 P r i o r t o t h e c o m m e n c e m e n t o f t h e t e c h n i c a l 
s u p e r v i s i o n d u r i n g c o n s t r u c t i o n o f t h e S P S t h e f i r m s h a l l 
b e a u d i t e d b y t h e R e g i s t e r f o r c o n f o r m i t y w i t h t h e 
r e q u i r e m e n t s o f 7 . 5 . B a s e d o n t h e a u d i t r e s u l t s , a R e p o r t 
w i t h a p p r o p r i a t e appendices s h a l l b e d r a w n u p o r a 
C e r t i f i c a t e o f F i r m C o n f o r m i t y (ССП) m a y b e i s sued . 

8.1.3 Scope a n d procedure o f t h e R e g i s t e r t e chn ica l 
s u p e r v i s i o n d u r i n g c o n s t r u c t i o n o f t he S P S , types o f checks, 
tests a n d c o n t r o l are ind ica ted i n t h e L i s t o f I t e m s o f 
T e c h n i c a l S u p e r v i s i o n (here inaf te r re fer red t o as " the L i s t " ) . 
A l o n g w i t h t he su rveys p e r f o r m e d u n d e r t he L i s t , a d d i t i o n a l 
p e r i o d i c a l checks m a y b e conducted ( re fer t o 8 .1 .5) . 

8.1.4 T h e L i s t s h a l l b e e l a b o r a t e d b y t h e firm a n d 
agreed u p o n w i t h t h e R e g i s t e r B r a n c h O f f i c e w h i c h s h a l l 
c a r r y o u t t e c h n i c a l s u p e r v i s i o n . T h e L i s t i s c o m p i l e d o n 
t h e bas i s o f t h e S P S N o m e n c l a t u r e . 

8.1.4.1 R e f e r r e d t o t h e i t e m s o f t e c h n i c a l s u p e r v i s i o n 
are a l so a s semblage , i n s t a l l a t i o n processes a n d i n d i v i d u a l 
w o r k s sub jec t t o t e c h n i c a l s u p e r v i s i o n b y t h e R e g i s t e r . 

8.1.4.2 S c o p e o f s u r v e y s , n u m b e r s o f d r a w i n g s , 
d i a g r a m s , p rocedu re s a n d p r o g r a m s o f tests , m a n u f a c t u r ­
i n g processes , etc. s h a l l b e i n d i c a t e d i n t h e L i s t f o r e a c h 
i t e m o f t e c h n i c a l s u p e r v i s i o n . 

8.1.4.3 O n e p r e s e n t a t i o n t o t h e S u r v e y o r t o t h e 
R e g i s t e r , c o v e r i n g o n e o r s e v e r a l s i m i l a r i t e m s o f 
t e c h n i c a l s u p e r v i s i o n o r w o r k s c o m p l e t e d i n a p a r t i c u l a r 
p r o d u c t i o n w o r k s h o p o r a t a p a r t i c u l a r s tage o f t h e S P S 
i n s t a l l a t i o n s h a l l b e m a d e f o r each i t e m o f t h e L i s t . T h e 
m a i n t a rge t o f s u r v e y s u n d e r t h e L i s t i s c h e c k i n g o f 
q u a l i t y o f t h e i t e m o f t e c h n i c a l s u p e r v i s i o n a t a p a r t i c u l a r 
s tage o f m a n u f a c t u r e as s t i p u l a t e d b y t h e m a n u f a c t u r i n g 
process a n d i t s a d m i t t a n c e f o r f u r t h e r stages o f e q u i p ­
m e n t i n s t a l l a t i o n . 

8.1.4.4 O n a g r e e m e n t w i t h t h e R e g i s t e r B r a n c h 
O f f i c e , o n e o r s e v e r a l d o c u m e n t s e l a b o r a t e d b y t h e f i r m 
i n accordance w i t h i t s e x i s t i n g p r ac t i c e , s u c h as firm's 
s t anda rd o n p r e s e n t a t i o n o f c o m p l e t e d w o r k s , acceptance 
l o g b o o k s , etc. m a y b e u s e d as t h e L i s t . 

8.1.4.5 S u r v e y s u n d e r t h e L i s t a re p e r f o r m e d b y t h e 
S u r v e y o r u p o n p r e s e n t a t i o n b y t h e f i r m ' s t e c h n i c a l 
c o n t r o l b o d y o f t h e i t e m o f t e c h n i c a l s u p e r v i s i o n o r 
c o m p l e t e d w o r k s w i t h t h e d o c u m e n t s i s sued , f i n a l l y 
v e r i f i e d b y t h e f i r m a n d p r e p a r e d f o r s u b m i s s i o n t o t h e 
Reg i s t e r . 

8.1.5 A l o n g w i t h t h e s u r v e y s p e r f o r m e d a c c o r d i n g t o 
t h e L i s t , t h e R e g i s t e r m a y c a r r y o u t p e r i o d i c a l i n spec ­
t i o n s n o t assoc ia ted w i t h t h e o f f i c i a l p r e s e n t a t i o n b y t h e 
firm's t e c h n i c a l c o n t r o l b o d y b u t a f f e c t i n g w o r k m a n s h i p . 

8.1.6 P r i o r t o i n s t a l l a t i o n o f t h e S P S r e f e r r e d t o t h e 
S P S N o m e n c l a t u r e , t h e s u r v e y o r t o t h e R e g i s t e r s h a l l 
v e r i f y t h a t t hese i t e m s o f t e c h n i c a l s u p e r v i s i o n a re p r o ­
v i d e d w i t h d o c u m e n t s c o n f i r m i n g t h e i r p r o d u c t i o n u n d e r 
t e c h n i c a l s u p e r v i s i o n o f t h e R e g i s t e r o r a c l a s s i f i c a t i o n / 
s u p e r v i s o r y b o d y r e c o g n i z e d b y t h e R e g i s t e r . 

8.1.7 T h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n d u r i n g 
c o n s t r u c t i o n o f t h e S P S i n t h e w a t e r areas o f t h e R u s s i a n 
t e r r i t o r i a l sea s h e l f a n d i n t h e i n t e r i o r w a t e r areas i s 
p e r f o r m e d regard less o f t h e c o n t r o l e x e r c i s e d b y t h e R F 
s u p e r v i s o r y b o d i e s , u n l e s s o t h e r w i s e s p e c i f i e d i n spec ia l 
a g r e e m e n t s . 

8.2 R E Q U I R E M E N T S F O R T E S T I N G 

8.2.1 G e n e r a l . 
8.2.1.1 T e c h n i c a l s u p e r v i s i o n o f t h e R e g i s t e r i n t h e 

c o u r s e o f tes t s o f t h e S P S a i m s a t c h e c k i n g t h e 
c o n f o r m i t y o f t h e i r q u a l i t y a n d c o m p l e t e n e s s w i t h t h e 
a p p r o v e d t e c h n i c a l d e s i g n , R e g i s t e r r u l e s a n d s tandards . 

8.2.1.2 T h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n d u r i n g 
t e s t i n g o f t h e S P S i s p e r f o r m e d f o r t h e i t e m s o f t e c h n i c a l 
s u p e r v i s i o n i n c l u d e d i n t h e S P S N o m e n c l a t u r e . 

8.2.1.3 T h e S P S i s t e s t ed a c c o r d i n g t o t h e R e g i s t e r -
a p p r o v e d p r o g r a m w h i c h s h a l l c o n s i d e r t h e r e q u i r e m e n t s 
o f s tandards a n d t e c h n i c a l d o c u m e n t s f o r d e l i v e r y , as 
w e l l as t h e r e q u i r e m e n t s o f m a n u f a c t u r e r s ' p r o g r a m s f o r 
t e s t i n g o f t h e e q u i p m e n t s u p p l i e d . C o n c u r r e n t w i t h t h e 
i t e m t o b e tes ted , t h e t e c h n i c a l d o c u m e n t a t i o n r e q u i r e d 
f o r s u r v e y i s tes ted . S u r v e y s a n d tests o f t h e i t e m o f 
t e c h n i c a l s u p e r v i s i o n are c a r r i e d o u t b y t h e R e g i s t e r a f t e r 
acceptance o f t h e i t e m b y t h e firm's t e c h n i c a l c o n t r o l 
b o d y . 

8.2.1.4 T h e i t e m s o f t e c h n i c a l s u p e r v i s i o n w h i c h tes t 
r e su l t s d o n o t m e e t t h e r e q u i r e m e n t s s h a l l b e re - tes ted 
u p o n e l i m i n a t i o n o f causes o f u n s a t i s f a c t o r y tes t r e s u l t s . 
E l i m i n a t i o n o f defects a n d r e - t e s t i n g s h a l l b e ag reed 
u p o n w i t h t h e R e g i s t e r . R e - t e s t i n g s h a l l n o t a f fec t f u r t h e r 
tests o r i n t e r f e r e w i t h t h e i r sa fe ly . 

8.2.1.5 U p o n c o m p l e t i o n o f t h e tests o f t h e S P S , t h e 
R e g i s t e r s h a l l c o m m u n i c a t e i t s r e m a r k s t o t h e firm, 
w h i c h s h a l l b e e l i m i n a t e d b e f o r e t h e R e g i s t e r i ssues t h e 
d o c u m e n t s s p e c i f i e d i n 8 .3 , as w e l l as p re sen t a l i s t o f 
i t e m s t o b e o p e n e d u p w i t h i n d i c a t i o n o f t h e scope o f 
i n s p e c t i o n . 



Part I. General Regulations for Technical Supervision 2 1 

8.2.2 R e q u i r e m e n t s f o r t e s t i n g o f t h e S P S e q u i p m e n t 
8.2.2.1 C o m p o n e n t s a n d as sembl i e s o f t h e S P S 

e q u i p m e n t s h a l l b e t e s t e d i n a c c o r d a n c e w i t h t h e 
R e g i s t e r - a p p r o v e d tes t p r o g r a m a t t h e stages: 

m a n u f a c t u r e a t w o r k s ( f a c t o r y acceptance tes t s ) ; 
m o u n t i n g o r i n s t a l l a t i o n o n s i t e ( i n t e g r a t e d tes t s ) . 
8.2.2.2 T h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n d u r i n g 

acceptance tests a t t h e m a n u f a c t u r e r i s p e r f o r m e d f o r t h e 
S P S i t e m s s p e c i f i e d i n t h e S P S N o m e n c l a t u r e . T h e m a i n 
p a r a m e t e r s w h i c h s h a l l b e s i m u l a t e d o n tes t s a r e 
p e r f o r m a n c e p a r a m e t e r s a n d e n v i r o n m e n t a l c o n d i t i o n s 
e n c o u n t e r e d b y t h e S P S a t a l l t h e stages o f i n s t a l l a t i o n 
a n d o p e r a t i o n . 

8.2.2.3 T h e i n t e g r a t e d tests are r e c o m m e n d e d t o b e 
p a r t o f : 

c h e c k i n g o f t h e r e l a t e d e q u i p m e n t ; 
o n - s h o r e tests ; 
tests a f t e r i n s t a l l a t i o n o n s i t e . 
8.2.2.4 V a r i o u s tests t o b e c o n d u c t e d w i t h i n t h e 

scope o f i n t e g r a t e d tests s h a l l b e u s e d t o c o n f i r m 
f u l f i l l m e n t o f t h e r e q u i r e m e n t s f o r t h e in te r faces o f t h e 
r e l a t e d e q u i p m e n t a n d f o r f u n c t i o n i n g o f t h e c o m p l e t e d 
s y s t e m . T h e p r o g r a m o f i n t e g r a t e d t e s t s s h a l l b e 
a p p r o v e d b y t h e R e g i s t e r . 

8.2.2.5 A l l components i nc lud ing spare parts sha l l be 
tes ted f o r ease o f i n s t a l l a t i o n a n d r e p l a c e m e n t w i t h 
c o n f i r m a t i o n o f interchangeabil i ty. Interfaces sha l l be checked 
under static and d y n a m i c condi t ions , w h e r e appropriate. 

8.2.2.6 A s s e m b l i n g f i x t u r e s a n d m o c k - u p s m a y b e 
u s e d i n case w h e n t e s t i ng o f t h e c o m p o n e n t s o f a r e a l 
in te r face i s un reasonab le . H o w e v e r , i t i s adv i sab le t o use 
o r i g i n a l e q u i p m e n t w h e r e i t i s p rac t icab le . I n case o f a b i g 
q u a n t i t y o f i d e n t i c a l e q u i p m e n t , t h e t e s t s h a l l b e 
conduc ted , as a m i n i m u m , o n t h e i n i t i a l l y p r o d u c e d ba t ch . 

8.2.2.7 F o r s o m e S P S e l e m e n t s c y c l e d tests m a y b e 
r e q u i r e d . C o m p o s i t i o n o f s u c h e q u i p m e n t s h a l l b e 
i d e n t i f i e d d u r i n g d e s i g n i n g o f a p a r t i c u l a r S P S a n d t h e 
r e l e v a n t tes t p r o g r a m s s h a l l b e a p p r o v e d b y t h e Reg i s t e r . 

8.2.2.8 W h e n t e s t i n g e q u i p m e n t w i t h s e l f - a l i g n m e n t 
p r o p e r t i e s a l i g n m e n t s h a l l b e d e l i b e r a t e l y d i s t u r b e d i n 
o r d e r t o c h e c k t h e c a p a b i l i t y t o s e l f - a l i g n m e n t . 

W h e r e s e l f - a l i g n m e n t t e s t i n g i s n o t f eas ib l e , t h e n s e l f 
a l i g n m e n t s h a l l b e d e m o n s t r a t e d t h r o u g h a n a l y s i s . 

8.2.2.9 S p e c i a l tests m a y b e n e e d e d t o s i m u l a t e 
l o a d i n g / u n l o a d i n g a n d t r a n s p o r t a t i o n processes o f t h e 
S P S ( S P S e l e m e n t s ) , s u b m e r g e n c e a n d s e t t i n g - d o w n 
t h e r e o f o n t h e seabed. 

8.2.2.10 T h e scope a n d p r o c e d u r e o f S P S t e s t i n g as a 
w h o l e o n t h e f i e l d d e p e n d o n t h e S P S s t r u c t u r e a n d 
o p e r a t i n g c o n d i t i o n s w i t h c o n s i d e r a t i o n f o r t h e r e su l t s o f 
p r e c e d i n g tests o f t h e e q u i p m e n t a n d e l e m e n t s o f t h e S P S 
i n c l u d i n g f a c t o r y acceptance tests . 

I n t he course o f in tegra ted tests o f t he S P S as a w h o l e 
o n t he f i e l d t he f o l l o w i n g opera t ions s h a l l b e carr ied o u t : 

c h e c k i n g o f a l l m a t i n g c o m p o n e n t s a n d m o d u l e s f o r 
p r o p e r o r i e n t a t i o n ; 

c h e c k i n g f o r t i g h t n e s s ; 
f u n c t i o n a l tests o f a l l e l ec t r i c a n d h y d r a u l i c c o n t r o l 

s y s t e m s ; 
s i m u l a t i o n tests o f s y s t e m f o r m o n i t o r i n g , c o n t r o l 

a n d e m e r g e n c y p r o t e c t i o n ; 
i m i t a t i o n o f basic opera t ions o n the S P S ma in tenance . 
8.2.2.11 T h e f a c t o r y acceptance tests o f t h e S P S 

c o m p o n e n t s s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f : 
S e c t i o n 5 , P a r t L X " U m b i l i c a l s " — f o r u m b i l i c a l s ; 
C h a p t e r 3 . 1 6 , P a r t X " E l e c t r i c a l E q u i p m e n t " — f o r 

e l ec t r i c cables; 
S e c t i o n 6 , P a r t X I " S y s t e m s f o r M o n i t o r i n g , C o n t r o l 

a n d E m e r g e n c y P r o t e c t i o n " — f o r s y s t e m s f o r m o n i t o ­
r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c t i o n . 

8.2.2.12 Tes t s o f subsea p i p e l i n e s i n c o r p o r a t e d i n t h e 
S P S a re c o n d u c t e d i n accordance w i t h t h e r e q u i r e m e n t s 
o f t h e S P R u l e s . 

8.3 D O C U M E N T S I S S U E D U P O N C O M P L E T I O N 
O F T E C H N I C A L S U P E R V I S I O N 

8.3.1 Based o n satisfactory results o f a l l the surveys 
specified b y t he L i s t o f t he i t ems o f technica l supe rv i s ion f o r 
the S P S , t he Regis te r B r a n c h O f f i c e w h i c h has carr ied o u t 
technica l supe rv i s ion d u r i n g cons t ruc t ion ( ins t a l l a t ion o n s i te) 
and sha l l p e r f o r m technica l supe rv i s ion i n service sha l l : 

d r a w u p t h e R e p o r t o n t h e S P S s u r v e y u p o n 
c o m p l e t i o n o f c o n s t r u c t i o n ; 

i s sue t h e C l a s s i f i c a t i o n C e r t i f i c a t e f o r t h e S P S ; 
r e g i s t e r t h e S P S w i t h a s s i g n m e n t o f t h e n u m b e r o f 

r e g i s t r y a n d i s suance o f t h e n u m b e r o f R e g i s t r y a n d t h e 
S P S f i l e . 

8.3.2 F o r t h e S P S w i t h R S class i t i s necessa ry t o 
e s t a b l i s h t h e n u m b e r o f r e g i s t r y w h i c h i s i n d i c a t e d i n t h e 
R e g i s t e r d o c u m e n t s i s s u e d u p o n c o m p l e t i o n o f t e c h n i c a l 
s u p e r v i s i o n d u r i n g c o n s t r u c t i o n . T h e h o l d e r o f t h e S P S 
n u m b e r i s t h e R e g i s t e r B r a n c h O f f i c e w h i c h has c a r r i e d 
o u t t e c h n i c a l s u p e r v i s i o n d u r i n g c o n s t r u c t i o n ( i n s t a l l a ­
t i o n ) o f t h e S P S . 

8.3.3 A s s i g n m e n t o f t h e n u m b e r o f r e g i s t r y t o t h e 
S P S a n d r e g i s t r a t i o n t h e r e o f b y t h e R e g i s t e r B r a n c h 
O f f i c e i s e f f e c t e d i n a c c o r d a n c e w i t h t h e i n t e r n a l 
n o r m a t i v e a n d t e c h n i c a l d o c u m e n t s o f t h e R e g i s t e r . 

8.3.4 B a s e d o n t h e s a t i s f a c t o r y r e su l t s o f a l l t h e 
s u r v e y s s p e c i f i e d i n t h e L i s t , t h e R S B r a n c h O f f i c e s h a l l 
d r a w u p t h e R e p o r t o n S u r v e y o f t h e S P S a f t e r 
c o n s t r u c t i o n . T h i s R e p o r t s h a l l s h o w dates o f t h e 
p e r i o d i c a l s u r v e y s o f t h e S P S c o n c e r n e d . 

83.5 B a s e d o n t h e R e p o r t o n S u r v e y o f t he S P S u p o n 
c o m p l e t i o n o f cons t ruc t ion , t he Reg i s t e r B r a n c h O f f i c e 
s h a l l d r a w u p the C l a s s i f i c a t i o n Cer t i f i ca te f o r t h e S P S . 

8.3.6 E a c h S P S sub jec t t o t h e R e g i s t e r s u p e r v i s i o n 
s h a l l h a v e a file w h i c h s h a l l b e r e g i s t e r e d i n accordance 
w i t h t h e i n t e r n a l n o r m a t i v e a n d t e c h n i c a l d o c u m e n t s o f 
t h e R e g i s t e r . 
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9 T E C H N I C A L S U P E R V I S I O N O F T H E S U B S E A P R O D U C T I O N S Y S T E M S 
I N S E R V I C E 

9 . 1 G E N E R A L 

9.1.1 T e c h n i c a l o p e r a t i o n o f t h e S P S posses s ing t h e 
R e g i s t e r class s h a l l b e c a r r i e d o u t u n d e r t h e R e g i s t e r 
t e c h n i c a l s u p e r v i s i o n as p e r i o d i c a l s u r v e y s . W h e n 
necessa ry ( a f t e r acc idents o r i n c i d e n t s o n t h e S P S ) , 
o c c a s i o n a l s u r v e y s s h a l l b e c a r r i e d o u t . 

9.1.2 P e r i o d i c a l s u r v e y s a re c a r r i e d o u t b y t h e 
R e g i s t e r t o c o n f i r m / r e n e w t h e S P S class. I t i s r e c o m ­
m e n d e d t o h a r m o n i z e t h e S P S s u r v e y s y s t e m w i t h t h e 
R e g i s t e r c l a s s i f i c a t i o n s u r v e y s o f t h e F P U / M O D L V F O P 
from w h i c h m o n i t o r i n g a n d c o n t r o l o f t h e S P S i s e f fec ted 
a n d / o r t o w h i c h r e c o v e r e d w e l l p r o d u c t i o n i s d e l i v e r e d . 

9.1.3 G e n e r a l r e q u i r e m e n t s f o r c a r r y i n g o u t p e r i o d ­
i c a l s u r v e y s b y t h e R e g i s t e r s h a l l c o m p l y w i t h P a r t I 
" G e n e r a l P r o v i s i o n s " o f t h e R u l e s f o r t h e C l a s s i f i c a t i o n 
S u r v e y s o f S h i p s i n S e r v i c e . 

9.1.4 T h e T e c h n i c a l R e g u l a t i o n s f o r t h e S P S 
o p e r a t i o n i s d e v e l o p e d b y t h e de s igne r a n d s u b m i t t e d 
t o t h e R e g i s t e r f o r a p p r o v a l b e f o r e c o m m i s s i o n i n g o f t h e 
S P S . I t i s r e c o m m e n d e d t o h a r m o n i z e t h e s y s t e m o f 
e x a m i n a t i o n s a n d i n s p e c t i o n s p r e s c r i b e d b y t h e T e c h n i ­
c a l R e g u l a t i o n s w i t h t h e p e r i o d i c a l s u r v e y s y s t e m o f t h e 
Reg i s t e r . 

9.1.5 T h e bas i s f o r t e c h n i c a l s u p e r v i s i o n o f t h e S P S 
t o b e c a r r i e d o u t b y t h e R e g i s t e r i s t h e c o n t r a c t m a d e 
b e t w e e n t h e R e g i s t e r a n d t h e S P S opera to r . 

9.1.6 A l l s t r u c t u r a l a n d t e c h n o l o g i c a l a l t e r a t i o n s o f 
t h e S P S m a d e b y t h e o p e r a t o r as a d e v i a t i o n f r o m t h e 
d e s i g n s h a l l b e a p p r o v e d b y t h e R e g i s t e r . T h e R e g i s t e r 
s h a l l n o t i f y o f a l l s c h e d u l e d w o r k s w h i c h a re p e r f o r m e d 
b y t h e O p e r a t o r o n t h e S P S i t e m s . 

9.1.7 I n - w a t e r e x a m i n a t i o n s s h a l l b e p e r f o r m e d b y 
a n o r g a n i z a t i o n r e c o g n i z e d b y t h e R e g i s t e r t o c a r r y o u t 
i n - w a t e r s u r v e y s o f t h e S P S ( r e f e r t o 9 . 2 ) . T h e 
p rocedu re s o f e x a m i n a t i o n s a n d i n s p e c t i o n s o f t h e S P S 
s h a l l p r o v i d e f o r a s y s t e m o f r e c o r d i n g a n d d o c u m e n t i n g 
t h e r e su l t s o f these w o r k s . 

9.2 R E C O G N I T I O N O F F I R M S — S E R V I C E S U P P L I E R S 

9.2.1 F i r m s t h a t p e r f o r m t h e a c t i v i t i e s t h e r e su l t s o f 
w h i c h a re u s e d b y t h e R e g i s t e r i n t e c h n i c a l s u p e r v i s i o n 
o f t h e S P S o r a re a c o n s t i t u e n t p a r t t h e r e o f , p r i o r t o 
c o m m e n c e m e n t o f s u c h a c t i v i t i e s , s h a l l b e a u d i t e d b y t h e 
R e g i s t e r w i t h t h e a i m t o c o n f i r m t h e i r c a p a b i l i t y t o 
p e r f o r m s i m i l a r a c t i v i t i e s . 

9.2.2 F i r m s t h a t p e r f o r m t h e a c t i v i t i e s l i s t e d i n 
T a b l e 9 . 2 . 2 s h a l l b e r e c o g n i z e d b y t h e R e g i s t e r . T h e 

r e c o g n i t i o n m e a n s c o n f i r m a t i o n b y t h e R e g i s t e r d o c u ­
m e n t o f t h e f i r m ' s c a p a b i l i t y t o r e n d e r se rv ices ( p e r f o r m 
w o r k ) i n c o m p l i a n c e w i t h t h e R e g i s t e r r e q u i r e m e n t s . 

T a b l e 9.2.2 
K i n d s o f a c t i v i t i e s o f s e r v i c e s u p p l i e r s 

C o d e 

27005000 

2 7 0 0 5 0 0 1 
27005002 

27005003 
27005004 

27005005 

K i n d s o f a c t i v i t i e s 

I n - w a t e r s u r v e y s o f t h e S P S u n d e r s u p e r v i s i o n o f R S 
S u r v e y o r : 
w a l l t h i c k n e s s m e a s u r e m e n t o f t h e S P S s t r u c t u r e s 
t h i c k n e s s m e a s u r e m e n t o f a n t i c o r r o s i v e , i n s u l a t i n g 
c o a t i n g s , d e t e c t i o n o f c o a t i n g d a m a g e l o c a t i o n 
m e a s u r e m e n t o f c a t h o d e p o t e n t i a l 
n o n - d e s t r u c t i v e e x a m i n a t i o n o f w e l d e d j o i n t s a n d S P S 
s t r u c t u r e s 
o u t e r i n - w a t e r s u r v e y o f t h e S P S a n d t h e i r s i t e s o n s e a b e d 
s o i l 

9.2.3 T o b e r e c o g n i z e d b y t h e R e g i s t e r , t h e firm s h a l l 
c o m p l y w i t h t h e r e q u i r e m e n t s o f S e c t i o n s 7 a n d 8, P a r t I 
" G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " o f t h e 
R u l e s o f T e c h n i c a l S u p e r v i s i o n D u r i n g C o n s t r u c t i o n o f 
S h i p s a n d t h e r e q u i r e m e n t s o f 1.8 o f t h e S P G u i d e l i n e s . 
R e c o g n i t i o n o f a f i r m b y t h e R e g i s t e r s h a l l b e c o n f i r m e d 
b y t h e R e c o g n i t i o n C e r t i f i c a t e (СП) w h i c h i s i s s u e d i n 
accordance w i t h 3 . 4 t o 3 . 7 , P a r t I " G e n e r a l R e g u l a t i o n s 
f o r T e c h n i c a l S u p e r v i s i o n " o f t h e R u l e s o f T e c h n i c a l 
S u p e r v i s i o n B u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c ­
t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s . 

9.2.4 T h e r e q u i r e m e n t s o f t h e n a t i o n a l t e c h n i c a l 
s u p e r v i s o r y b o d i e s i m p o s e d u p o n t h e s e r v i c e s u p p l i e r s 
s h a l l b e c o n f i r m e d b y a p p r o p r i a t e d o c u m e n t s n o m a t t e r 
w h e t h e r t h e s u p p l i e r s are r e c o g n i z e d b y t h e R e g i s t e r . 

9.3 S U R V E Y T Y P E S A N D F R E Q U E N C Y 

9.3.1 G e n e r a l . 
9.3.1.1 I n s e r v i c e , t h e S P S a re sub jec t t o t h e 

f o l l o w i n g s u r v e y s : 
i n i t i a l ; 
p e r i o d i c a l ( a n n u a l , i n t e r m e d i a t e a n d spec ia l ) ; 
o c c a s i o n a l . 
9.3.1.2 I n i t i a l s u r v e y s are s u b d i v i d e d i n t o s u r v e y s 

c a r r i e d o u t d u r i n g c o n s t r u c t i o n o f t h e S P S u n d e r t h e 
R e g i s t e r t e c h n i c a l s u p e r v i s i o n , a n d s u r v e y s o f t h e S P S 
c o n s t r u c t e d u n d e r t h e s u p e r v i s i o n ( o r w i t h o u t super­
v i s i o n ) o f a n o t h e r c l a s s i f i c a t i o n s o c i e t y o r s u p e r v i s o r y 
b o d y . 

9.3.1.3 S p e c i a l s u r v e y i s c a r r i e d o u t t o r e n e w t h e 
S P S class , as a r u l e , a t i n t e r v a l s n o t e x c e e d i n g five yea r s 
o f o p e r a t i o n , p r o v i d e d a n n u a l s u r v e y s a n d o n e i n t e r -
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m e d i a t e s u r v e y a re c a r r i e d o u t w i t h i n t h i s p e r i o d t o t h e 
e x t e n t p r e s c r i b e d b y t h e Reg i s t e r . 

9.3.1.4 A n n u a l s u r v e y s a re c a r r i e d o u t t o c o n f i r m 
v a l i d i t y o f t h e S P S class each ca l enda r year . 

9.3.1.5 I n t e r m e d i a t e s u r v e y i s c a r r i e d o u t t o c o n f i r m 
t h e v a l i d i t y o f t h e S P S class, g e n e r a l l y , i n s t e a d o f t h e 2 n d 
o r 3 r d s u r v e y , w i t h i n t h e scope e x c e e d i n g t h a t o f t h e 
a n n u a l s u r v e y . 

9.3.1.6 O c c a s i o n a l s u r v e y i s c a r r i e d o u t a f t e r 
acc iden ts , i n c i d e n t s , o f f - s c h e d u l e r e p a i r o f t h e S P S a n d 
i n o t h e r necessa ry cases. 

9.3.2 I n i t i a l s u r v e y s . 
9.3.2.1 I n i t i a l s u r v e y i s c a r r i e d o u t t o c o n f i r m t h e 

c o m p l i a n c e o f t h e S P S w i t h t h e r e q u i r e m e n t s o f t h e 
R u l e s a n d t o a s s i g n class t o t h e S P S w h i c h i s s u b m i t t e d 
t o t h e R e g i s t e r f o r t h e f i r s t t i m e . 

A l s o s u b m i t t e d t o i n i t i a l s u r v e y i s t h e S P S , w h i c h 
p r e v i o u s l y h a d t h e R e g i s t e r class b u t l o s t i t d u e t o s o m e 
r e a s o n s ( w i t h d r a w a l o f c lass ) o r w h i c h u n d e r w e n t 
m o d e r n i z a t i o n w i t h e x t e n s i o n o f t h e a p p l i c a t i o n area 
t h a t r e q u i r e d change i n t h e S P S class n o t a t i o n . 

I n i t i a l s u r v e y cons i s t s o f t h o r o u g h e x a m i n a t i o n , 
checks , tests a n d m e a s u r e m e n t s , w h i c h e x t e n t i s e a c h 
t i m e d e t e r m i n e d b y t h e R e g i s t e r d e p e n d i n g o n t h e 
e n v i r o n m e n t a l c o n d i t i o n s a n d s e r v i c e p e r i o d , p rocedu re s 
u s e d i n t h e p r o d u c t i o n a n d o f f l o a d i n g s y s t e m s , t h e 
t e c h n i c a l c o n d i t i o n o f e q u i p m e n t , e tc . 

9.3.2.2 T h e S P S c o n s t r u c t e d a n d i n s t a l l e d n o t i n 
c o m p l i a n c e w i t h t h e R e g i s t e r r u l e s , w i t h o u t s u p e r v i s i o n 
o f t h e R e g i s t e r , o t h e r c l a s s i f i c a t i o n o r s u p e r v i s o r y b o d y 
m a y b e s u b m i t t e d t o i n i t i a l s u r v e y . 

I n t h i s case, i n i t i a l s u r v e y , w h i c h scope i s e s t ab l i shed 
b y t h e R e g i s t e r , i m p l i e s t h o r o u g h a n d o v e r a l l s u r v e y 
a c c o m p a n i e d , w h e r e necessary , b y t e s t i n g o f t h e S P S a n d 
i t s c o m p o n e n t s t o c o n f i r m t h e i r f u l l c o m p l i a n c e w i t h t h e 
r e q u i r e m e n t s o f t h e R e g i s t e r . 

9.3.2.3 W h e r e t h e S P S a n d t h e r e l e v a n t t e c h n i c a l 
d o c u m e n t a t i o n are p r o v i d e d w i t h ce r t i f i ca tes o r p e r m i t s 
i s s u e d b y a n o t h e r c l a s s i f i c a t i o n s o c i e t y o r s u p e r v i s o r y 
b o d y , i n i t i a l s u r v e y m a y b e c a r r i e d o u t w i t h i n t h e scope 
o f a spec i a l s u r v e y . 

W h e r e t h e n e c e s s a r y t e c h n i c a l d o c u m e n t a t i o n , 
ce r t i f i ca t e o r p e r m i t f o r a n y c o m p o n e n t o f t h e S P S i s 
u n a v a i l a b l e , t h e scope o f t h e R e g i s t e r s u r v e y s f o r s u c h 
e q u i p m e n t m a y b e inc reased . 

9.3.3 A n n u a l s u r v e y s . 
9.3.3.1 A n n u a l s u r v e y s o f t h e S P S c a r r i e d o u t t o 

c o n f i r m v a l i d i t y o f t h e class i s a i m e d a t e s t a b l i s h i n g t h a t 
t h e t e c h n i c a l c o n d i t i o n o f t h e S P S m e e t s s u f f i c i e n t l y t h e 
c o n d i t i o n s o f m a i n t a i n i n g t h e class , a n d a l so a t c h e c k i n g 
t h e o p e r a t i o n o f i n d i v i d u a l m a c h i n e r y , a r r a n g e m e n t s a n d 
i n s t a l l a t i o n s c o v e r e d b y t h e r e q u i r e m e n t s o f t h e R u l e s . 

9.3.3.2 T h e scope o f a n n u a l s u r v e y s i s s p e c i f i e d b y 
t h e R e g i s t e r . A n n u a l s u r v e y s m a y b e c a r r i e d o u t , as a 
r u l e , w i t h i n 3 m o n t h s from t h e a p p o i n t e d date o f a 
spec ia l s u r v e y . 

9.3.4 S p e c i a l s u r v e y s . 
9.3.4.1 S p e c i a l s u r v e y s c a r r i e d o u t f o r r e n e w a l o f t h e 

v a l i d i t y o f t h e S P S class a re a i m e d a t e s t a b l i s h i n g t h a t t h e 
t e c h n i c a l c o n d i t i o n o f t h e S P S , changes i n i t s c o m p o s i ­
t i o n a n d d e s i g n c o m p l y w i t h t h e r e q u i r e m e n t s o f t h e 
R u l e s . 

9.3.4.2 S p e c i a l s u r v e y s , w h i c h scope i s s p e c i f i e d b y 
t h e R u l e s , a re c a r r i e d o u t a t i n t e r v a l s set b y t h e R e g i s t e r , 
g e n e r a l l y , a t f i v e - y e a r i n t e r v a l s , w i t h r e n e w a l o f t h e 
v a l i d i t y o f t h e S P S class f o r t h e f o l l o w i n g f i v e y e a r s . 

9.3.4.3 N e c e s s a r y e x a m i n a t i o n s , m e a s u r e m e n t s , 
checks i n o p e r a t i o n a n d o t h e r a c t i o n s t o c o n f i r m t h e 
c o m p l i a n c e o f t h e S P S w i t h t h e r e q u i r e m e n t s o f t h e 
R u l e s s h a l l b e c a r r i e d o u t w i t h i n a p e r i o d b e t w e e n spec ia l 
s u r v e y s a n d i m m e d i a t e l y d u r i n g t h e spec i a l s u r v e y . 

9.3.4.4 T h e dates o f spec i a l s u r v e y s o f t h e S P S are 
d e t e r m i n e d s t a r t i n g f r o m t h e date o f i n i t i a l s u r v e y , da te o f 
c o n s t r u c t i o n , da te o f changes i n class n o t a t i o n o r date o f 
a s s i g n m e n t o f class t o t h e S P S c o n s t r u c t e d w i t h o u t t h e 
R e g i s t e r s u p e r v i s i o n . 

9.3.5 I n t e r m e d i a t e s u r v e y s . 
I n t e r m e d i a t e s u r v e y o f t h e S P S i s c a r r i e d o u t 

b e t w e e n spec i a l s u r v e y s a t t h e dates ag reed w i t h t h e 
Reg i s t e r . T h e scope o f i n t e r m e d i a t e s u r v e y i s s p e c i f i e d 
b y t h e R e g i s t e r . 

9.3.6 O c c a s i o n a l s u r v e y s . 
9.3.6.1 O c c a s i o n a l s u r v e y s o f t h e S P S a re c a r r i e d o u t 

i n a l l o t h e r cases, excep t f o r t h e i n i t i a l a n d p e r i o d i c a l 
s u r v e y s . T h e scope a n d p r o c e d u r e o f s u r v e y s a re 
s p e c i f i e d b y t h e R e g i s t e r p r o c e e d i n g f r o m t h e p u r p o s e 
o f t h e s u r v e y , s e r v i c e p e r i o d a n d t e c h n i c a l c o n d i t i o n o f 
t h e S P S . 

9.3.6.2 O c c a s i o n a l s u r v e y s a r e c a r r i e d o u t t o 
r e in s t a t e t h e v a l i d i t y o f t h e S P S class a f t e r i t s s u s p e n s i o n , 
t o c h e c k t h e e l i m i n a t i o n o f i d e n t i f i e d defec t s a n d 
damages , a f t e r acc iden ts , a t s i g n i f i c a n t r e p l a c e m e n t o f 
e q u i p m e n t , r e n o v a t i o n a n d repa i r s n o t c o n c u r r i n g i n 
t e r m s w i t h p e r i o d i c a l s u r v e y s . 

9.3.6.3 O c c a s i o n a l s u r v e y s o f t h e S P S o r i n d i v i d u a l 
e l e m e n t s t h e r e o f are c a r r i e d o u t a f te r i n c i d e n t s w h i c h 
m a y a f f e c t t h e s t r u c t u r a l i n t e g r i t y o f t h e S P S o r 
i n d i v i d u a l e l e m e n t s t h e r e o f i n c l u d i n g cases w h e n t h e 
s t ruc tu res o r e q u i p m e n t m a k e r e c o r d e d o r a s s u m e d 
contac t s w i t h f o r e i g n objec ts ( a n c h o r s , t r a w l s , i ce , e tc . ) , 
as w e l l as t h e cases w h e n e n v i r o n m e n t a l p a r a m e t e r s 
exceed p a r a m e t e r s a d o p t e d i n d e s i g n o f t h e S P S i n o r d e r 
t o d e t e r m i n e t h e m a x i m u m a l l o w a b l e l oads d u e t o 
e n v i r o n m e n t a l e f fec t . 

O c c a s i o n a l s u r v e y a f te r acc iden t i s c a r r i e d o u t t o 
i d e n t i f y t h e t y p e a n d n a t u r e o f d a m a g e , i t s cause, t o 
d e t e r m i n e t h e e x t e n t o f w o r k f o r e l i m i n a t i o n o f t h e 
acc iden t consequences , as w e l l as t h e p o s s i b i l i t y a n d 
c o n d i t i o n s o f m a i n t a i n i n g t h e S P S class . 

9.3.7 S c o p e s o f p e r i o d i c a l s u r v e y s . 
9.3.7.1 T h e scope o f p e r i o d i c a l s u r v e y s i s s p e c i f i e d 

b y t h e R e g i s t e r based o n t h e s t r u c t u r a l fea tures o f a 
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p a r t i c u l a r S P S , i t s m a i n t e n a n c e s c h e m e a n d r e su l t s o f 
p r e c e d i n g s u r v e y s . 

9.3.7.2 T h e bas i s f o r p e r i o d i c a l s u r v e y s i s i n f o r m a ­
t i o n o n m a i n t e n a n c e , e x a m i n a t i o n s , tests a n d repa i r s o f 
t h e S P S o r i t s i n d i v i d u a l e l e m e n t s c a r r i e d o u t b y t h e 
o p e r a t o r i n accordance w i t h t h e T e c h n i c a l R e g u l a t i o n s 
f o r t h e S P S o p e r a t i o n a p p r o v e d b y t h e R e g i s t e r . 

9.3.7.3 I n t h e p rocess o f o p e r a t i o n p e r f o r m e d b y t h e 
S P S o p e r a t o r , c o n t r o l s h a l l b e e x e r c i s e d o v e r t h e 
p a r a m e t e r s d e s c r i b i n g t h e c o n d i t i o n o f a l l f u n c t i o n a l , 
b a c k - u p a n d e m e r g e n c y s y s t e m s o f t h e S P S , as w e l l as: 

p a r a m e t e r s o f t h e p r o d u c e d w e l l f l u i d i n t e r m s o f 
change o f i t s c o r r o s i v e a n d e r o s i v e p r o p e r t i e s ; 

e n v i r o n m e n t a l p a r a m e t e r s ( sea w a t e r t e m p e r a t u r e , 
c u r r e n t speed, e tc . ) ; 

e x t e r n a l c o n d i t i o n o f t h e S P S e l e m e n t s i n t e r m s o f 
p o s s i b l e d a m a g e b y a c c i d e n t a l a c t i ons ; 

charac te r i s t i cs o f s t r u c t u r a l m a t e r i a l s i n t e r m s o f 
p o s s i b l e q u a l i t y d e t e r i o r a t i o n a n d i n c i p i e n t defects ; 

p a r a m e t e r s o f a n t i c o r r o s i v e s y s t e m s ; 
a m o u n t o f m a r i n e o r g a n i s m s o n t h e S P S e q u i p m e n t 

e l e m e n t s , p resence o f f o r e i g n ob jec t s b e i n g i n con tac t 
w i t h t h e S P S e l e m e n t s ; 

c o n d i t i o n o f g r o u n d w i t h r e g a r d t o assessment o f 
w a s h o u t o r i n w a s h t h e r e o f n e a r t h e S P S c o m p o n e n t s . 

T h e scope a n d f r e q u e n c y o f m a i n t e n a n c e , e x a m i n a ­
t i o n s a n d tests p e r f o r m e d b y t h e S P S o p e r a t o r s h a l l b e 
based o n t h e re su l t s o f r e t r o s p e c t i v e a n a l y s i s o f t h e 
consequences o f i n c i d e n t s , f a i l u r e s a n d r e v i e w o f t h e da ta 
from m o n i t o r i n g s y s t e m s . 

9.3.7.4 N o t l a t e r t h a n 2 m o n t h s b e f o r e t h e date o f 
spec ia l o r a n n u a l s u r v e y , t h e o p e r a t o r s h a l l s u b m i t t o t h e 
R e g i s t e r t h e R e p o r t o n S P S sa fe ty p r e p a r e d o n t h e bas i s 
o f a n a l y s i s o f t h e S P S m a i n t e n a n c e a n d i n s p e c t i o n 
p e r f o r m e d b y t h e o p e r a t o r w i t h t h e a s s i s t ance o f 
r e c o g n i z e d f i r m s ( r e f e r t o 9 . 2 ) . A l l t h e i n f o r m a t i o n o n 
t h e S P S o p e r a t i o n s h a l l b e k e p t b y t h e S P S o p e r a t o r a n d 
m a d e a v a i l a b l e u p o n t h e R e g i s t e r ' s r eques t . 

93.7.5 W h e r e t he Reg i s t e r considers t h e i n f o r m a t i o n 
presented as i n su f f i c i en t f o r c o n f i r m a t i o n o f t h e S P S safely, 
t he opera to r s h a l l ensure p e r f o r m a n c e o f a n a d d i t i o n a l 
i n spec t ion w i t h t h e p a r t i c i p a t i o n o f t he Regis ter . 

9.3.7.6 U p o n t h e S P S o p e r a t o r ' s r eques t , t h e s y s t e m 
o f p e r i o d i c a l s u r v e y s m a y b e s u p p l e m e n t e d w i t h a 
s y s t e m o f c o n t i n u o u s s u r v e y o f t h e S P S o r i n d i v i d u a l 
e l e m e n t s t h e r e o f . 

9.3.8 D o c u m e n t s i s s u e d b y t h e R e g i s t e r u p o n 
c o m p l e t i o n o f s u r v e y s . 

9.3.8.1 U p o n c o m p l e t i o n o f a n n u a l / i n t e r m e d i a t e / 
spec ia l s u r v e y o f t h e S P S , t h e R e g i s t e r s h a l l i s sue a 
R e p o r t w h i c h c o n f i r m s t h e v a l i d i t y o f t h e S P S class f o r 
t h e n e x t a n n u a l p e r i o d , p r o v i d e d t h e s u r v e y r e su l t s are 
sa t i s fac to ry , a n d i f t h e r e su l t s o f spec i a l s u r v e y are 
sa t i s fac to ry , t h e R e g i s t e r r e n e w s t h e v a l i d i t y o f t h e S P S 
class, m a k i n g a r e l e v a n t e n t r y i n t h e C l a s s i f i c a t i o n 
C e r t i f i c a t e b e i n g i n f o r c e ( a n n u a l l y c o n f i r m e d ) t i l l t h e 
n e x t spec i a l s u r v e y . 

9.3.8.2 I f t h e r e su l t s o f i n i t i a l s u r v e y o f t h e S P S are 
sa t i s fac to ry , t h e R e g i s t e r s h a l l i s sue a R e p o r t , C l a s s i f i c a ­
t i o n C e r t i f i c a t e a n d o t h e r d o c u m e n t s s p e c i f i e d i n 8 .3 . 



P A R T I I . G E N E R A L R E Q U I R E M E N T S F O R D E S I G N 
O F T H E S U B S E A P R O D U C T I O N S Y S T E M S 

1 G E N E R A L S A F E T Y P R I N C I P L E S 

1.1 L A Y O U T O F T H E S U B S E A P R O D U C T I O N S Y S T E M 
A N D I T S C O M P O N E N T S 

1.1.1 T h e l a y o u t o f t h e subsea p r o d u c t i o n s y s t e m 
s h a l l en su re a c c e s s i b i l i t y f o r safe o p e r a t i o n , m a i n t e n a n c e , 
r epa i r , c o n s e r v a t i o n a n d u t i l i z a t i o n a n d , w h e r e p o s s i b l e , 
f u l l y p r e c l u d e o r m i n i m i z e e n v i r o n m e n t a l effects ( se i s ­
m i c e f fec ts , c u r r e n t , w a v e s , i c e , e tc . ) a n d effects o f 
a c c i d e n t a l l oads ( h e a v y s h i p p i n g a n d f i s h i n g , e tc . ) o n t h e 
S P S c o m p o n e n t s . 

1.1.2 D u r i n g d e s i g n o f t h e S P S i t i s necessa ry t o 
ensu re m a x i m u m p o s s i b l e u n i f i c a t i o n o f i n d i v i d u a l pa r t s , 
a s sembl i e s a n d s y s t e m s o f t h e subsea w e l l h e a d e q u i p ­
m e n t , p r o v i d e d t h e i r f u n c t i o n a l p u r p o s e i s i d e n t i c a l . 

1.1.3 P o s i t i o n o f t h e S P S s h a l l b e d e t e r m i n e d o n 
t h e bas i s o f t h e r e su l t s o f c o m p r e h e n s i v e i n v e s t i g a t i o n s 
i n c l u d i n g b a t h y m e t r i c s u r v e y , g e o l o g i c a l e n g i n e ­
e r i n g s u r v e y a n d m e a s u r e m e n t s o f h y d r o l o g i c a l pa r a ­
m e t e r s . 

1.1.4 R o u t e s o f t h e subsea f i e l d p i p e l i n e s , f l o w l i n e s , 
cables a n d u m b i l i c a l s s h a l l b e s u c h as t o ensu re t h e i r 
m i n i m u m e x t e n t . C r o s s i n g s o f t h e f i e l d p i p e l i n e s a n d 
cables s h a l l b e a v o i d e d . 

1.1.5 M u t u a l a r r a n g e m e n t s o f t h e S P S c o m p o n e n t s 
s h a l l p r o v i d e f o r ease o f m a i n t e n a n c e w i t h t h e use o f 
s p e c i f i e d t e c h n i c a l f a c i l i t i e s ( d i v i n g e q u i p m e n t , subsea 
e q u i p m e n t ) , p o s s i b i l i t y o f p e r f o r m i n g a s s e m b l i n g / d i s a s ­
s e m b l i n g o p e r a t i o n s d u r i n g r e p a i r s , m o d e r n i z a t i o n a n d 
u t i l i z a t i o n . 

1.1.6 P r o v i s i o n s h a l l b e m a d e i n t h e d e s i g n f o r t h e 
p o s s i b i l i t y o f m a i n t a i n i n g a n d r e p a i r i n g i n d i v i d u a l 
c o m p o n e n t s o f t h e S P S w i t h o u t i n t e r r u p t i n g o p e r a t i o n 
o f o t h e r c o m p o n e n t s a n d f u n c t i o n i n g o f t h e S P S as a 
w h o l e . A p o s s i b i l i t y s h a l l b e p r o v i d e d d u r i n g d e s i g n f o r 
c a r r y i n g o u t n o n d e s t r u c t i v e e x a m i n a t i o n . 

1.1.7 T h e l a y o u t o f t h e S P S e q u i p m e n t s h a l l , w h e r e 
p o s s i b l e , en su re ease o f access t o each c o m p o n e n t 
t h e r e o f f o r i n - s e r v i c e a t tendance , as w e l l as ease o f 
d i s a s s e m b l i n g i t . 

1.1.8 R o t a t i n g u n i t s , e l e c t r i c a l e q u i p m e n t , v a l v e s 
s h a l l b e a r r a n g e d i n s u c h a w a y t h a t s h a l l m i n i m i z e 
dange r i n case w h e n t h e S P S i s s e r v i c e d b y d i v e r s . 

1.1.9 T h e S P S a n d i t s s e p a r a t e l y a r r a n g e d 
c o m p o n e n t s s h a l l b e i d e n t i f i e d b y s o n a r r e s p o n d e r 
beacons . T h e n u m b e r , p o s i t i o n a n d w o r k i n g f r equenc ies 
o f t h e r e s p o n d e r b e a c o n s a re d e t e r m i n e d t o f i t a 

p a r t i c u l a r S P S a n d s h a l l b e s p e c i f i e d i n t h e t e c h n i c a l 
d o c u m e n t a t i o n a p p r o v e d b y t h e R e g i s t e r . 

1.1.10 R e g u l a r e l e c t r i c a l p o w e r f o r t h e s o n a r 
r e s p o n d e r beacons s h a l l b e s u p p l i e d from t h e e l ec t r i c 
s y s t e m o f t h e S P S o r f r o m a n a u t o n o m o u s p o w e r sou rce 
d e s i g n e d f o r u se d u r i n g a t leas t 1 year . 

W h e n u s i n g r e g u l a r p o w e r s u p p l y f r o m t h e e l ec t r i c 
s y s t e m o f t h e S P S , each s o n a r r e s p o n d e r b e a c o n s h a l l b e 
p r o v i d e d w i t h a n a u t o n o m o u s p o w e r sou rce t u r n e d o n 
a u t o m a t i c a l l y i n case w h e r e r e g u l a r p o w e r s u p p l y o f t h e 
S P S i s c u t o f f . 

1.1.11 W h e r e t h e S P S ( S P S c o m p o n e n t s ) i n c o r p o r a t e 
t i g h t c o m p a r t m e n t s ( t i g h t p r o t e c t i v e s t r uc tu r e s ) v i s i t e d b y 
p e r s o n n e l t o c a r r y o u t p r e c a u t i o n a r y a n d r e p a i r w o r k , t h e 
S P S ( S P S c o m p o n e n t s ) s h a l l b e e q u i p p e d w i t h a n e m e r ­
g e n c y s o n a r b e a c o n w i t h f i x e d frequency o f 3 7 , 5 k H z 
m e e t i n g t h e r e q u i r e m e n t s o f t h e M S / D S / P S R u l e s . 

1.2 M A T E R I A L S 

1.2.1 G e n e r a l r e q u i r e m e n t s . 
1.2.1.1 M a t e r i a l s f o r t h e S P S s h a l l b e se lec ted w i t h 

d u e c o n s i d e r a t i o n r e g a r d i n g t h e charac te r i s t i c s o f e n v i r ­
o n m e n t , w e l l f l u i d s , w o r k i n g m e d i a ( w a t e r i n j e c t e d i n t o 
t h e b e d , c h e m i c a l r eagen t s , i n h i b i t o r s , w o r k i n g m e d i a i n 
t h e h y d r a u l i c s y s t e m s , e tc . ) , m e c h a n i c a l p r o p e r t i e s a n d 
c o r r o s i v e res i s tance o f m a t e r i a l s , d e s i g n p e r i o d o f use 
a n d r e p a i r a b i l i t y . 

1.2.1.2 I t i s r e c o m m e n d e d t h a t t h e m a t e r i a l s f o r t h e 
S P S b e se lec ted i n accordance w i t h t h e r e q u i r e m e n t s o f 
t h e p r e s e n t C h a p t e r a n d s tandards r e c o g n i z e d b y t h e 
Regis ter , i n par t icular , S e c t i o n 6 o f I S O standard 1 3 6 2 8 - 1 . 

1.2.1.3 A l l m a t e r i a l s u s e d f o r t h e S P S s h a l l b e 
a p p r o v e d b y t h e R e g i s t e r . 

S u b j e c t t o spec i a l c o n s i d e r a t i o n b y t h e R e g i s t e r , 
d e l i v e r y o f m a t e r i a l s a n d p r o d u c t s i n c o m p l i a n c e w i t h t h e 
n a t i o n a l a n d i n t e r n a t i o n a l s tandards r e c o g n i z e d b y t h e 
R e g i s t e r m a y b e p e r m i t t e d . 

1.2.1.4 F i r m s m a n u f a c t u r i n g m a t e r i a l s a n d p r o d u c t s 
f o r t h e S P S s h a l l b e r e c o g n i z e d b y t h e R e g i s t e r i n 
accordance w i t h 7 .4, P a r t I " G e n e r a l R e g u l a t i o n s f o r 
T e c h n i c a l S u p e r v i s i o n " . T o c o n f i r m p r o p e r t i e s o f t h e 
m a t e r i a l s u sed , t h e R e g i s t e r m a y r e q u i r e a d d i t i o n a l tests 
t o b e c o n d u c t e d . 
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1.2.1.5 S e l e c t i o n o f s t r u c t u r a l m a t e r i a l s f o r m a n u ­
fac tu re o f m a n n e d ( v i s i t e d ) c o m p a r t m e n t s d e s i g n e d f o r 
use u n d e r h y d r o s t a t i c p r e s su re o f t h e e n v i r o n m e n t , 
i n c l u d i n g h y p e r b a r i c c o m p a r t m e n t s , as w e l l as w e l d i n g 
o f s u c h c o m p a r t m e n t s s h a l l b e m a d e i n c o m p l i a n c e w i t h 
t h e r e q u i r e m e n t s o f t h e M S / D S / P S R u l e s . 

1.2.1.6 F o r t h e e q u i p m e n t a n d s t ruc tu res a r r a n g e d i n 
c o m p a r t m e n t s w i t h a i r o r o t h e r d r y a t m o s p h e r e , u s e o f 
c o m b u s t i b l e m a t e r i a l s s h a l l n o t b e a l l o w e d . 

P a r t i c u l a r a t t e n t i o n s h a l l b e g i v e n t o s e l e c t i o n o f 
m a t e r i a l s t o b e u s e d f o r t h e m a n u f a c t u r e o f t h e S P S 
s t ruc tu res a n d e q u i p m e n t w h i c h m a y n e e d r e p a i r i n 
o p e r a t i o n w i t h t h e use o f c u t t i n g a n d w e l d i n g u n d e r 
h y p e r b a r i c c o n d i t i o n s . 

1.2.1.7 W h e n s e l e c t i n g m a t e r i a l s f o r p a r t i c u l a r 
s t ruc tu res t h e p o s s i b i l i t y o f c a r r y i n g o u t p r e v e n t i v e 
i n s p e c t i o n s a n d repa i r s s h a l l b e t a k e n i n t o accoun t . 

1.2.1.8 F o r a l l c o n t a c t i n g u n i t s a n d n e i g h b o u r i n g 
d i f f e r e n t m e t a l s a c o r r o s i v i t y e v a l u a t i o n s h a l l b e m a d e . 

1.2.1.9 G e n e r a l p r o v i s i o n s d e f i n i n g t h e scope a n d 
p r o c e d u r e o f t e c h n i c a l s u p e r v i s i o n o f t h e m a t e r i a l s are set 
f o r t h i n S e c t i o n 5 , P a r t I " G e n e r a l R e g u l a t i o n s f o r 
T e c h n i c a l S u p e r v i s i o n " o f t h e R u l e s f o r T e c h n i c a l 
S u p e r v i s i o n d u r i n g C o n s t r u c t i o n o f S h i p s a n d M a n u f a c ­
t u r e o f M a t e r i a l s a n d P r o d u c t s f o r S h i p s a n d i n S e c t i o n 1 , 
P a r t Х1П " M a t e r i a l s " o f t h e R u l e s f o r t h e C l a s s i f i c a t i o n 
a n d C o n s t r u c t i o n o f S e a - G o i n g S h i p s . 

1.2.2 R e q u i r e m e n t s f o r m e t a l l i c m a t e r i a l s . 
1.2.2.1 T h e r e q u i r e m e n t s f o r m e t a l l i c m a t e r i a l s a p p l y 

t o c a r b o n , l o w - a l l o y e d a n d c o r r o s i o n - r e s i s t a n t ( s t a in l e s s ) 
s teels u s e d f o r t h e m a n u f a c t u r e o f t h e S P S . 

1.2.2.2 M e t a l l i c m a t e r i a l s f o r t h e subsea w e l l h e a d 
e q u i p m e n t , m a n i f o l d s , a s s e m b l y o f t h e s y s t e m f o r 
g a t h e r i n g o f w e l l f l u i d s s h a l l b e s p e c i f i e d p r o c e e d i n g 
from t h e accepted l e v e l o f t e c h n i c a l r e q u i r e m e n t s i n 
acco rdance w i t h I S O 1 3 6 2 8 - 4 w h i c h c o n s i d e r s t h e 
v a l u e s o f w o r k i n g p ressu re a n d t e m p e r a t u r e , o p e r a t i n g 
c o n d i t i o n s , p r e sence a n d c o n c e n t r a t i o n o f h y d r o g e n 
s u l p h i d e a n d o t h e r c o r r o s i v e substances i n t h e w e l l 
f l u i d s . 

1.2.2.3 M e t a l l i c m a t e r i a l s r e s i s t an t t o s u l p h i d e stress 
c r a c k i n g a n d t o h y d r o g e n induced / s t ep -by-s tep c r a c k i n g 
s h a l l b e u s e d a t t h e v a l u e s o f p a r t i a l / a b s o l u t e p re s su re o f 
h y d r o g e n s u l p h i d e o r v o l u m e c o n c e n t r a t i o n o f h y d r o g e n 
s u l p h i d e c i t e d i n 1.3, P a r t V " S y s t e m s a n d P i p i n g " o f t h e 
O G E R u l e s . 

1.2.2.4 M a t e r i a l s u s e d f o r t h e m a n u f a c t u r e o f subsea 
p i p e l i n e s i n c l u d i n g f l o w l i n e s a n d d i scha rge l i n e s s h a l l 
m e e t t h e r e q u i r e m e n t s o f 4 . 1 t o 4 . 5 o f t h e S P R u l e s a n d 
o f 2 . 2 t o 2 . 4 o f t h e S P G u i d e l i n e s . 

1.2.2.5 S t ee l s u s e d f o r s t ruc tu res a n d e q u i p m e n t o f 
t h e S P S s h a l l b e d e l i v e r e d a c c o r d i n g t o spec i f i c a t i ons 
a n d s tandards ag reed w i t h t h e R e g i s t e r a n d c o n t a i n i n g 
r e q u i r e m e n t s f o r : 

c h e m i c a l c o m p o s i t i o n ; 
m e l t i n g p r o c e d u r e ; 

tests t o c o n f i r m m e c h a n i c a l p r o p e r t i e s ; 
h e a t t r e a t m e n t c o n d i t i o n s ; 
n o n - d e s t r u c t i v e e x a m i n a t i o n a n d acceptance c r i t e r i a ; 
d e f o r m i n g t e c h n i q u e s . 
1.2.2.6 M e t a l l i c m a t e r i a l s u s e d i n flexible p o l y m e r -

m e t a l p i p e s f o r s u b s e a p i p e l i n e s ( f l o w l i n e s ) a n d 
u m b i l i c a l s s h a l l m e e t t h e r e q u i r e m e n t s o f 4 .6 .3 o f t h e 
S P R u l e s a n d 2 . 6 . 4 o f t h e S P G u i d e l i n e s . 

1.2.3 P o l y m e r i c m a t e r i a l s . 
1.2.3.1 T h e r e q u i r e m e n t s a p p l y t o p o l y m e r i c m a t e r i ­

a ls u s e d f o r t h e m a n u f a c t u r e o f u m b i l i c a l s , cables a n d 
flexible p o l y m e r - m e t a l p ipe s ( f l o w l i n e s ) a n d i n j e c t i o n 
l i n e s ) . 

1.2.3.2 S e l e c t i o n o f p o l y m e r i c m a t e r i a l s , i n c l u d i n g 
e l a s t o m e r s , s h a l l b e based o n a t h o r o u g h assessment o f 
t h e f u n c t i o n a l r e q u i r e m e n t s f o r p r o d u c t s i n w h i c h t h e y 
a re u sed , w i t h d u e c o n s i d e r a t i o n f o r t h e p a r t i c u l a r 
c o n d i t i o n s o f use a n d d e s i g n s e r v i c e l i f e . 

1.2.3.3 T h e q u a l i t y o f p o l y m e r i c m a t e r i a l s u s e d a t 
t h e m a n u f a c t u r e r f o r p r o d u c i n g p r o d u c t s a n d e q u i p m e n t 
f o r t h e S P S s h a l l b e sub jec t t o tests w i t h i n t h e scope 
agreed w i t h t h e R e g i s t e r . 

1.2.3.4 S p e c i m e n s f o r tes ts u s e d t o d e t e r m i n e 
m e c h a n i c a l , p h y s i c a l a n d o t h e r charac te r i s t i c s o f p o l y ­
m e r s u s e d i n t h e S P S s t r u c t u r e s h a l l b e c u t o u t f r o m t h e 
m a t e r i a l s m a n u f a c t u r e d u n d e r t h e t e c h n o l o g i c a l m a n u ­
f a c t u r i n g c o n d i t i o n s . I f t h e p o l y m e r c o n t a i n s a p l a s t i c i -
zer , t h e tests s h a l l b e c o n d u c t e d f o r b o t h t h e p l a s t i c i z e d 
a n d t h e n o n - p l a s t i c i z e d m a t e r i a l s . 

1.2.3.5 T h e p o l y m e r i c m a t e r i a l s s h a l l b e tes ted i n 
a c c o r d a n c e w i t h t h e r e q u i r e m e n t s o f t h e s t andards 
accepted b y t h e R e g i s t e r , as p e r m i s s i b l e f o r use . T h e 
r e q u i r e m e n t s f o r t h e p o l y m e r i c m a t e r i a l s u s e d f o r 
m a n u f a c t u r e o f f l e x i b l e p o l y m e r - m e t a l p ipe s s h a l l m e e t 
t h e r e q u i r e m e n t s o f 4 . 6 . 2 o f t h e S P R u l e s a n d 2 .6 .3 o f t h e 
S P G u i d e l i n e s . 

1.3 C O R R O S I O N P R O T E C T I O N 

1.3.1 A r r a n g e m e n t s s h a l l b e m a d e t o p r o t e c t 
s t ruc tu res a n d e q u i p m e n t o f t h e S P S aga ins t c o r r o s i v e 
w e a r . S p e c i a l p r e c a u t i o n s s h a l l b e t a k e n t o p r o t e c t 
s t ruc tu res a n d e q u i p m e n t i n areas w h e r e a c c e s s i b i l i t y 
f o r i n s p e c t i o n a n d m a i n t e n a n c e i s l i m i t e d . 

C o r r o s i o n p r o t e c t i o n s h a l l b e p r o v i d e d w i t h t h e use 
o f s p e c i a l c o a t i n g s , s a c r i f i c i a l anodes a n d c a t h o d i c 
p r o t e c t i o n . 

C o r r o s i o n p r o t e c t i o n s c h e m e f o r t h e c o m p o n e n t s o f a 
p a r t i c u l a r S P S s h a l l b e ag reed w i t h t h e R e g i s t e r . 

1.3.2 P r o t e c t i v e c o a t i n g s s h a l l b e d e s i g n e d f o r t h e 
e n t i r e l i f e t i m e o f t h e S P S . 

C o a t i n g s a p p l i e d o n t o t h e surfaces o f s t ruc tu res a n d 
e q u i p m e n t i n con tac t w i t h s e a w a t e r s h a l l p r e v e n t o r 
m i n i m i z e m a r i n e g r o w t h . 
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1.3.3 T h e s c h e d u l e d dates f o r r e p l a c e m e n t o f t h e 
s a c r i f i c i a l anodes a n d process char t s o f e n g i n e e r i n g 
u n d e r w a t e r w o r k s o n r e p l a c e m e n t o f t h e s a c r i f i c i a l
anodes s h a l l b e d e t e r m i n e d a t t h e S P S d e s i g n s tage a n d
a p p r o v e d b y t h e R e g i s t e r .

T h e s c h e d u l e d dates f o r r e p l a c e m e n t o f t h e s a c r i f i ­
c i a l anodes m a y b e r e v i s e d based o n t h e r e su l t s o f t h e 
r o u t i n e i n s p e c t i o n s o f t h e S P S c o m p o n e n t s i n s e r v i c e . 

1.3.4 P rocess char t s f o r r e s t o r a t i o n o f t h e c a t h o d i c 
p r o t e c t i o n s y s t e m i n case o f f a i l u r e t h e r e o f s h a l l b e 
d e t e r m i n e d a t t h e S P S d e s i g n s tage. 

1.3.5 P i p e l i n e s b e i n g p a r t o f t h e S P S s h a l l b e 
p r o t e c t e d aga in s t c o r r o s i o n i n c o m p l i a n c e w i t h t h e 
r e q u i r e m e n t s o f S e c t i o n 7 o f t h e S P R u l e s . 

1.3.6 T h e r e q u i r e m e n t s f o r t h e c a t h o d i c p r o t e c t i o n 
a n d s a c r i f i c i a l a n o d e s y s t e m o f t h e S P S s h a l l c o m p l y 
w i t h 7 . 3 . 4 a n d 7 .3 .5 o f t h e S P R u l e s , as f a r as app l i c ab l e . 

1.4 P H Y S I C A L P R O T E C T I O N 

1.4.1 A l l c o m p o n e n t s o f t h e S P S s h a l l b e 
p r o t e c t e d aga ins t a c c i d e n t a l d a m a g e (caused b y i ce , 

fishing gear, a n c h o r s , f a l l i n g ob jec t s , e tc . ) b y spec ia l 
s t ruc tu res . 

1.4.2 T h e r e q u i r e m e n t s f o r t h e p r o t e c t i v e s t ruc tu res 
are set o u t i n P a r t V " P r o t e c t i v e S t r u c t u r e s " . 

1.5 S A F E T Y P R O V I S I O N S 

1.5.1 S P S s h a l l b e d e s i g n e d t o ensu re t h a t n o s i n g l e 
f a i l u r e w i l l cause a n unaccep t ab l e r i s k t o p e r s o n n e l s a f e ty 
a n d t h e e n v i r o n m e n t . T h e m a i n o b j e c t i v e s h a l l b e t o 
d e s i g n a s y s t e m i n w h i c h n o s i n g l e f a i l u r e w i l l n o t r e s u l t 
i n t o t a l s h u t d o w n o f t h e s y s t e m o r w i l l n o t p r e v e n t t h e 
s a f e ty o f t h e w e l l . 

1.5.2 S P S s h a l l b e d e s i g n e d so t h a t a n y s y s t e m 
f a i l u r e o r d a m a g e o f c o m p o n e n t s t h a t i n f l u e n c e t h e 
a b i l i t y t o p e r f o r m o p e r a t i o n s o r c o n t r o l f u n c t i o n s , s h a l l 
p r o v i d e a u t o m a t i c a d j u s t m e n t o f t h e s y s t e m t o a safe 
state. T h i s app l i e s t o ( e l e c t r i c a l , h y d r a u l i c , p n e u m a t i c ) 
p o w e r s u p p l y f a i l u r e o r c o n t r o l s y s t e m f a i l u r e , o r t h e 
c o m p l e t e f a i l u r e o f t h e s y s t e m pa r t s . 

2 M A R K I N G 

2.1 T h e c o l o u r s o f t h e subsea e q u i p m e n t c o m p o n e n t s 
a n d t h e i r l i g h t i n g s h a l l p r o v i d e c l ea r v i s i b i l i t y w h e n 
in spec t ed w i t h t h e use o f u n d e r w a t e r v i d e o s y s t e m s a n d / 
o r d i v e r i n t e r v e n t i o n . 

C o l o u r s a n d m a r k i n g o f t h e subsea e q u i p m e n t 
c o m p o n e n t s s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f 
A n n e x В t o I S O 1 3 6 2 8 - 1 . 

2.2 A l l m a j o r s t r u c t u r a l m e m b e r s o f t h e S P S s h a l l b e 
m a r k e d i n o r d e r t o enab l e i d e n t i f i c a t i o n d u r i n g u n d e r ­
w a t e r i n s p e c t i o n s a n d w o r k s w i t h t h e u se o f d i v e r a n d / o r 
R O V i n t e r v e n t i o n . 

2.3 S u p e r v i s o r y a n d c o n t r o l e q u i p m e n t , t e r m i n a l s , 
cab le ends , p i p e ends , v a l v e s , as w e l l as p e c u l i a r 
r e f e rence p o i n t s (e .g . p o i n t s w h e r e t h e r e s i d u a l t h i c k n e s s 

o f m e t a l s h a l l b e r e g u l a r l y m e a s u r e d , e tc . ) s h a l l b e
sepa ra t e ly m a r k e d .

2.4 A c t u a t o r s o f t h e s h u t o f f a n d r e g u l a t i n g v a l v e s 
s h a l l b e e q u i p p e d w i t h p o s i t i o n i n d i c a t o r s o f t h e v a l v e s . 

2.5 M e t h o d s u s e d f o r m a r k i n g s h a l l en su re u n ­
a m b i g u o u s i n t e r p r e t a t i o n . 

M a r k s n o t assoc ia ted w i t h t h e m a i n t e n a n c e o f t h e 
S P S i n s e r v i c e ( f i t t e d i n t h e process o f m a n u f a c t u r e a n d 
i n s t a l l a t i o n ) s h a l l b e r e m o v e d . 

2.6 M e t h o d s u s e d f o r f i t t i n g i d e n t i f i c a t i o n m a r k s 
s h a l l b e s u c h as t o ensu re v i s i b i l i t y o f t h e m a r k s 
t h r o u g h o u t t h e l i f e t i m e o f t h e S P S . 

I n case w h e r e d a m a g e o f t h e m a r k s i s de tec ted , t h e y 
s h a l l b e r e s t o r e d w i t h o u t de lay . 

See Circular 1731c, 1786c
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3 P R O T E C T I V E B A R R I E R S Y S T E M 

3.1 T h e m e t h o d o l o g y f o r d e t e r m i n i n g p r o t e c t i v e 
b a r r i e r s y s t e m c o n f i g u r a t i o n s s h a l l b e d e v e l o p e d a t t h e 
e a r l i e r stages o f d e s i g n a n d s h a l l b e based o n t h e s a f e l y 
assessment f o r t h e S P S ( r e f e r t o P a r t ХШ " S a f e t y 
A s s e s s m e n t " ) t o b e m a d e i n t h e cou r se o f d e s i g n . I n so 
d o i n g , i t i s necessa ry t o d e f i n e w h a t t y p e s a n d h o w m a n y 
b a r r i e r s a re r e q u i r e d f o r o p e r a t i o n o f t h e f a c i l i t i e s 
t h r o u g h a l l o f t h e v a r i o u s phases o f t h e S P S l i f e , 
i n c l u d i n g t h e f o l l o w i n g : 

i n s t a l l a t i o n a c t i v i t i e s , i n c l u d i n g t i e - i n o f subsequen t 
w e l l s t o a l i v e m a n i f o l d ; 

h o o k - u p a n d c o m m i s s i o n i n g a c t i v i t i e s ; 
r o u t i n e p r o d u c t i o n a n d m a i n t e n a n c e o p e r a t i o n s , 

i n c l u d i n g s e r v i c e m o d e s s u c h 
as c i r c u l a t i n g o f d i scha rge l i n e s ; 
p i g a n d d i a g n o s i s f a c i l i t y l a u n c h e r / r e c e i v e r ; 
d r i l l i n g t o o l r e - e n t r y ; 
r e p l a c e m e n t o f a w e l l h e a d a s s e m b l y ; 
p l a n n e d r epa i r s ; 
d e c o m m i s s i o n i n g a c t i v i t i e s . 
3.2 P a s s i v e , a c t i v e a n d t e m p o r a r y b a r r i e r s m a y 

b e u s e d f o r t h e S P S . 
3.2.1 T h e p e r m a n e n t p a s s i v e b a r r i e r s s h a l l i n c l u d e : 
c e m e n t p l u g / d e n s e depos i t s o f des t ruc ted r o c k ; 
d o w n h o l e packe r s ; 
subsea w e l l h e a d s ; 
d o w n h o l e c o m p o n e n t s ( g a s - l i f t v a l v e s , m a n d r e l s , 

v a l v e s f o r c h e m i c a l i n j e c t i o n ) ; 
c a s ing a n d t u b i n g s t r i ngs ; 
b o d i e s a n d p i p i n g o f subsea w e l l h e a d a s semb ly , 

m a n i f o l d s , v a l v e b l o c k s ; 
p i p e l i n e s y s t e m s , i n c l u d i n g j u m p e r s , c o n n e c t o r 

b o d i e s ; 
p r e s su re - s ea l i ng caps. 
3.2.2 T h e a c t i v e b a r r i e r s d e s i g n e d t o b e r o u t i n e l y 

a c t i v a t e d w h e n i n o p e r a t i o n i n c l u d e : 

d o w n h o l e S C S S V s ; 
X - m a s a s s e m b l y v a l v e s i n c l u d i n g v a l v e s i n t h e 

p r o d u c t i o n a n d a n n u l u s f l o w pa th s , 
as w e l l as v a l v e s i n h y d r a u l i c a n d c h e m i c a l i n j e c t i o n 

l i n e s ; 
m a n i f o l d v a l v e s i n c l u d i n g h y d r a u l i c a l l y o p e r a t e d 

v a l v e s ; 
f l o w l i n e i s o l a t i o n va lves and va lves at t he t o p o f a riser, 
c h e c k v a l v e s , i n c l u d i n g v a l v e s i n d o w n h o l e g a s - l i f t 

a n d i n c h e m i c a l i n j e c t i o n l i n e s . 
3.2.3 T h e t e m p o r a r y b a r r i e r s a re d e s i g n e d t o c o n t a i n 

p res su re f o r a l i m i t e d t i m e p e r i o d a n d i n c l u d e : 
k i l l w e i g h t m u d o f i nc reased d e n s i t y ; 
d o w n h o l e t u b i n g p l u g s w h i c h d o n o t r e m a i n i n t h e 

w e l l ; 
w e l l c o n t r o l package ; 
B O P a s s e m b l y . 
3.3 D u r i n g p r o d u c t i o n a c t i v i t i e s , a t l e a s t t w o 

i n d e p e n d e n t b a r r i e r s s h a l l b e a v a i l a b l e t o p r e v e n t l e a k 
o f w e l l f l u i d s t o t h e e n v i r o n m e n t . N o f a i l u r e o f a s i n g l e 
ba r r i e r , n o m a t t e r w h a t i s t h e cause t h e r e o f , s h a l l l e a d t o 
los s o f s e a l i n g a n d los s o f w e l l c o n t r o l . 

3.4 P r o d u c i n g a n d s e r v i c e w e l l s w i t h s u b s e a 
c o m p l e t i o n a n d i n t r a f i e l d p i p e l i n e s s h a l l b e e q u i p p e d 
w i t h a s y s t e m o f v a l v e s f i t t e d i n ser ies t o s h u t i n e a c h 
w e l l a n d s h u t d o w n each p i p e l i n e . 

T h e m i n i m u m n u m b e r o f v a l v e s a n d t h e t y p e s o f 
ac tua to r s s h a l l b e e s t ab l i shed b y t h e a i d o f t h e f a i l u r e 
e f fec t a n a l y s i s ( r e f e r t o P a r t ХШ " S a f e t y A s s e s s m e n t " ) . 

3.5 T h e m a n u a l l y o p e r a t e d v a l v e s s h a l l h a v e 
m a r k i n g , w h i c h c l e a r l y a n d u n a m b i g u o u s l y a d v i s e 
m o v e m e n t t o o p e n o r m o v e m e n t t o c l o s e d p o s i t i o n . 

3.6 R e l i a b i l i t y o f t h e accepted s y s t e m o f w e l l 
s h u t t i n g - i n a n d k i l l i n g s h a l l b e d o c u m e n t e d b y t h e 
f a i l u r e e f f e c t a n a l y s i s ( r e f e r t o P a r t X I I I " S a f e t y 
A s s e s s m e n t " ) . 



P A R T I I I . O P E R A T I O N A L C O N D I T I O N S A N D D E S I G N L O A D S 

1 O P E R A T I O N A L C O N D I T I O N S 

1.1 E N V I R O N M E N T A L C O N D I T I O N S 

1.1.1 A l l e n v i r o n m e n t a l p h e n o m e n a w h i c h l oads 
a f fec t o p e r a t i o n a l r e l i a b i l i t y a n d s a f e l y o f t h e S P S as a 
w h o l e o r o f i n d i v i d u a l c o m p o n e n t s t h e r e o f ( h y d r o s t a t i c 
p res su re , w a v e s , c u r r e n t s , i ce , s e i s m i c ef fec ts , b i o l o g i c a l 
a c t i v i t i e s , e tc . ) s h a l l b e c o n s i d e r e d i n t h e S P S d e s i g n . 

1.1.2 A l l p o s s i b l e l oads w h i c h c a n h a v e a n e f fec t o n 
t h e S P S c o m p o n e n t s a t t h e m a n u f a c t u r e , t r a n s p o r t a t i o n 
a n d c o n s t r u c t i o n ( m o u n t i n g / d i s m o u n t i n g ) stages. 

1.1.3 E n v i r o n m e n t a l p a r a m e t e r s ( w i n d , w a v e s , 
e n v i r o n m e n t a l t e m p e r a t u r e , e tc . ) s h a l l b e accepted o n 
t h e bas i s o f t h e r e su l t s o f e n g i n e e r i n g s u r v e y s w h i c h s h a l l 
b e c a r r i e d o u t i n t h e area w h e r e i n t h e S P S i s i n s t a l l e d a t 
t h e s tage p r e c e d i n g d e v e l o p m e n t o f t h e e n g i n e e r i n g 
d e s i g n o f t h e S P S . 

T h e e n v i r o n m e n t a l p a r a m e t e r s s h a l l b e d e f i n e d o n 
t h e bas i s o f p r o c e s s i n g o f s t a t i s t i c a l da ta ( r e su l t s o f l o n g -
t e r m m e a s u r e m e n t s ) a c c o r d i n g t o r e g u l a t i o n s a n d 
s tandards i n f o r c e . 

1.2 P R O P E R T I E S O F W E L L F L U I D S A N D P R O C E S S 
A N D W O R K I N G L I Q U I D S 

1.2.1 P h y s i c a l a n d c h e m i c a l c o m p o s i t i o n o f t h e w e l l 
f l u i d s a n d p rocess l i q u i d s , p o s s i b l e a n d l i m i t i n g v a l u e s o f 
f l o w v e l o c i t i e s , p r e s su re a n d t e m p e r a t u r e , as w e l l as 

c o n c e n t r a t i o n s o f c o r r o s i v e c o m p o n e n t s i n a l l c o m p o ­
n e n t s o f l i q u i d a n d gas s y s t e m s b e i n g p a r t o f t h e S P S 
s h a l l b e d e f i n e d a t t h e S P S d e s i g n stage. 

C o n t e n t o f t h e f o l l o w i n g s u b s t a n c e s s h a l l b e 
s p e c i f i e d e s p e c i a l l y f o r : 

h y d r o g e n s u l p h i d e ( H 2 S ) a n d o t h e r s u l p h u r c o m ­
p o u n d s ; 

w a t e r a n d w a t e r s o l u b l e sal ts ; 
o x y g e n ( 0 2 ) ; 
c a r b o n d i o x i d e ( C 0 2 ) ; 
sand; 
p a r a f f i n s ; 
h y d r a t e s . 
A s a p p l i e d t o a p a r t i c u l a r f i e l d , i t i s necessa ry t o 

d e t e r m i n e : l i k e l y p resence a n d m a x i m u m p e r m i s s i b l e 
c o n c e n t r a t i o n s i n t h e p rocess l i q u i d s o f o t h e r c h e m i c a l 
substances w h i c h m a y a f fec t p r o p e r t i e s o f t h e m a t e r i a l s 
u s e d (cause c o r r o s i o n o f m e t a l s , d e t e r i o r a t i o n o f s e a l i n g 
p o l y m e r i c m a t e r i a l s , e t c ) . 

1.2.2 T o b e d e t e r m i n e d i n t h e d e s i g n a re p a r a m e t e r s 
o f t h e S P S s y s t e m s a n d a r r a n g e m e n t s d u r i n g s to rage , 
i n s t a l l a t i o n , p r e s su re tests a n d p e r f o r m a n c e checks , as 
w e l l as t h e r e s i s t a n c e t o e n v i r o n m e n t a l e f fec t s o f 
seawate r , m o i s t a i r a n d t h e n e c e s s i t y o f u s i n g c o r r o s i o n 
i n h i b i t o r s . 

1.2.3 I t i s e s sen t i a l t o w o r k o u t r e q u i r e m e n t s f o r t h e 
q u a l i t y a n d c l e a n l i n e s s o f t h e w o r k i n g l i q u i d s i n 
h y d r a u l i c s y s t e m s o f a c t u a t i n g m e c h a n i s m s . 
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2 D E S I G N L O A D S 

2 . 1 E N V I R O N M E N T A L L O A D S 

2.1.1 G e n e r a l . 
2.1.1.1 D e s i g n l oads a c t i n g o n t h e S P S s h a l l a c c o u n t 

f o r t h e o p e r a t i o n a l c o n d i t i o n s ( e x t e r n a l l o a d s a n d 
f u n c t i o n a l l o a d s ) , tes t l oads a n d loads d u r i n g t r a n s p o r t a ­
t i o n a n d c o n s t r u c t i o n ( m o u n t i n g / d i s m o u n t i n g ) . F o r e a c h 
t y p e o f l oads w h i c h a re d e t e r m i n e d i n accordance w i t h 
2.1 a n d 2 .3 , t h e d e s i g n v a l u e o f t h e l o a d s h a l l b e 
m u l t i p l i e d b y s i g n i f i c a n c e f a c t o r у d e t e r m i n e d , as 
s p e c i f i e d i n 2.1 o f t h e S P R u l e s . 

2.1.2 W a t e r l e v e l v a r i a t i o n s . 
2.1.2.1 F o r d e s i g n i n g o f t h e S P S , d u e c o n s i d e r a t i o n 

s h a l l b e g i v e n t o l i k e l y v a r i a t i o n s o f sea l e v e l i n t h e area 
w h e r e i n t h e S P S i s i n s t a l l e d , p r o v o k e d b y a s t r o n o m i c a l 
t i d a l p h e n o m e n a , p i l i n g - u p a n d sea sona l r i v e r f l o w 
( w h e n t h e S P S i s i n s t a l l e d n e a r es tuar ies o f b i g r i v e r s ) . 

V a r i a t i o n s o f sea l e v e l s h a l l b e c o n s i d e r e d w h e n : 
d e t e r m i n i n g h y d r o s t a t i c p r e s s u r e s o n t h e S P S 

c o m p o n e n t s ; 
d e s i g n i n g t h e S P S c o m p o n e n t s c o n n e c t e d w i t h w a t e r 

su r face ( r i s e r s , u m b i l i c a l s , e t c . ) ; 
d e t e r m i n i n g i n s t a l l a t i o n d e p t h o f t h e S P S c o m p o ­

n e n t s w i t h c o n s i d e r a t i o n f o r i c e f o r m a t i o n s ( i c e f i e l d , 
i cebergs , h u m m o c k s , g r o u n d e d h u m m o c k s ) ; 

d e t e r m i n i n g i n s t a l l a t i o n d e p t h o f t h e S P S c o m p o ­
n e n t s w i t h c o n s i d e r a t i o n f o r t h e d r a u g h t o f t h e sh ips t h a n 
s e rve t h e i n ; 

p l a n n i n g a n d e x e c u t i n g o p e r a t i o n s f o r t r a n s p o r t a t i o n 
a n d m o u n t i n g ( d i s m o u n t i n g ) o f t h e S P S c o m p o n e n t s ; 

p l a n n i n g a n d e x e c u t i n g o p e r a t i o n s f o r m a i n t e n a n c e 
a n d r e p a i r o f t h e S P S . 

2.1.2.2 T h e d e s i g n v a l u e s o f h y d r o s t a t i c pressures 
s h a l l b e d e t e r m i n e d i n accordance w i t h F o r m u l a ( 3 . 3 . 5 - 3 ) 
o f t h e S P R u l e s . 

2.1.3 W a v e l o a d s . 
2.1.3.1 F o r des ign ing o f t he S P S due account s h a l l b e 

g i v e n t o w a v e parameters i n t h e area w h e r e i n i t is ins ta l led . 
D e p e n d i n g o n t h e d e p t h a t w h i c h t h e S P S c o m p o ­

n e n t s a re p o s i t i o n e d , i n f l u e n c e o f w a v e s m a y m a n i f e s t 
i t s e l f b o t h as t h e d i r e c t a c t i o n o f h o r i z o n t a l a n d l i f t i n g 
fo rces a n d as o t h e r p h e n o m e n a l e a d i n g t o i n s t a b i l i t y o f 
t h e S P S o n t h e seabed. A c c o u n t s h a l l b e a l s o g i v e n t o 
l i k e l y l i q u e f a c t i o n a n d d i s p l a c e m e n t o f t h e seabed d u e t o 
w a v e a c t i o n . 

2.1.3.2 F o r d e t e r m i n a t i o n o f l oads i n d u c e d b y w a v e 
a c t i o n o n t h e S P S c o m p o n e n t s , a c c o u n t s h a l l b e g i v e n t o 
p o s s i b l e i n f l u e n c e o f c lo se ly - spaced ad jacent s t ruc tu re s 
o f t h e S P S o n t h e change i n t h e w a v e pa r t i c l e s v e l o c i t i e s 
a n d acce l e ra t ions . 

2.1.3.3 F o r d e s i g n i n g o f t h e S P S w a v e l oads s h a l l b e 
d e t e r m i n e d w i t h t h e u se o f a p r o c e d u r e ag reed w i t h t h e 

R e g i s t e r w i t h c o n s i d e r a t i o n f o r t h e i n s t a l l a t i o n d e p t h a n d 
s t r u c t u r a l f ea tu res o f t h e S P S . 

F o r structures o f in t r icate shape, t he w a v e loads w h i c h 
cannot b e ana ly t i ca l ly de te rmined w i t h suff ic ient accuracy, 
these sha l l be de te rmined u s i n g s i m u l a t i o n tests. 

2.1.3.4 I n f l u e n c e o f w a v e s a n d w i n d m a y b e a l s o 
t a k e n i n t o a c c o u n t w h e n p l a n n i n g a n d e x e c u t i n g 
o p e r a t i o n s f o r t r a n s p o r t a t i o n a n d m o u n t i n g ( d i s m o u n t ­
i n g ) o f t h e S P S c o m p o n e n t s , as w e l l as f o r m a i n t e n a n c e 
a n d r e p a i r o f t h e S P S . 

2.1.3.5 T h e d e s i g n v a l u e s o f t h e w a v e pa r t i c l e s 
v e l o c i t i e s a n d a c c e l e r a t i o n s s h a l l b e d e t e r m i n e d i n 
a c c o r d a n c e w i t h t h e r e q u i r e m e n t s o f 2 . 6 a n d 
A p p e n d i x 5 o f t h e S P R u l e s . 

2.1.4 U n d e r c u r r e n t l o a d s . 
2.1.4.1 F o r d e s i g n i n g o f t h e S P S c o n s i d e r a t i o n s h a l l 

b e g i v e n t o t h e p a r a m e t e r s o f c u r r e n t s o f a n y n a t u r e i n t h e 
area w h e r e i n t h e S P S i s i n s t a l l e d . 

2.1.4.2 W h e r e t h e S P S i s l o c a t e d i n w a t e r areas w i t h 
seabed b e i n g p r o n e t o d e s t r u c t i o n d u e t o s c o u r i n g , 
spec ia l i n v e s t i g a t i o n s o f t h e f l o w c o n d i t i o n s i n t h e 
v i c i n i t y o f t h e seabed a re r e q u i r e d . 

2.1.4.3 F o r d e s i g n i n g o f t h e S P S , t h e c u r r e n t l oads 
( i n c l u d i n g v a r i a b l e h y d r o d y n a m i c l o a d s ) s h a l l b e deter­
m i n e d w i t h t h e u se o f a p r o c e d u r e ag reed w i t h t h e 
R e g i s t e r w i t h c o n s i d e r a t i o n f o r t h e i n s t a l l a t i o n d e p t h a n d 
s t r u c t u r a l f ea tu res o f t h e S P S ( r e f e r t o 2 . 5 , S P R u l e s ) . 

F o r s tructures o f in t r i ca te shape, t h e cur ren t loads 
w h i c h canno t b e a n a l y t i c a l l y d e t e r m i n e d w i t h su f f ic ien t 
accuracy, these s h a l l b e d e t e r m i n e d u s i n g s i m u l a t i o n tests. 

2.1.4.4 I n f l u e n c e o f c u r r e n t s s h a l l b e a c c o u n t e d f o r 
d u r i n g p l a n n i n g a n d e x e c u t i n g o p e r a t i o n s f o r t r a n s p o r t a ­
t i o n a n d m o u n t i n g ( d i s m o u n t i n g ) o f t h e S P S c o m p o ­
n e n t s , as w e l l as o p e r a t i o n s f o r m a i n t e n a n c e a n d r e p a i r o f 
t h e S P S . 

2.1.5 I c e e f f e c t . 
2.1.5.1 W h e n t h e S P S i s l o c a t e d i n w a t e r areas w h e r e 

i ce m a y d e v e l o p o r d r i f t , c o n s i d e r a t i o n s h a l l b e g i v e n t o 
p o s s i b l e e f fec t o f i ce f i e l d , h u m m o c k s , icebergs o n t h e 
S P S a n d adjacent seabed w i t h t h e u se o f a p r o c e d u r e 
agreed w i t h t h e R e g i s t e r . 

2.1.5.2 I c e e f fec t s h a l l b e a c c o u n t e d f o r p l a n n i n g a n d 
e x e c u t i n g o p e r a t i o n s f o r t r a n s p o r t a t i o n a n d m o u n t i n g 
( d i s m o u n t i n g ) o f t h e S P S c o m p o n e n t s , as w e l l as 
o p e r a t i o n s f o r m a i n t e n a n c e a n d r e p a i r o f t h e S P S . 

2.1.5.3 T h e p o s s i b i l i t y o f i ce a c t i n g d i r e c t l y o n t h e 
S P S c o m p o n e n t s s h a l l b e e l i m i n a t e d t h r o u g h i n s t a l l a t i o n 
o f spec i a l p r o t e c t i v e s t ruc tu res de s igned t o re s i s t l oads 
i n d u c e d b y d r i f t i n g i ce fields, i cebergs , h u m m o c k s , 
g r o u n d e d h u m m o c k s . O t h e r p r o t e c t i o n m e t h o d s m a y b e 
a p p l i e d i n s t e a d o f p r o t e c t i v e s t ruc tu res i f agreed w i t h t h e 
Reg i s t e r . 
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2.1.5.4 W h e n t h e S P S i s i n s t a l l e d i n f r e e z i n g w a t e r 
areas w h i c h f e a t u r e i n t e n s e i ce g o u g i n g o f seabed b y i ce 
f o r m a t i o n s , t h e S P S c o m p o n e n t s s h a l l b e b u r i e d i n t o t h e 
seabed s o i l t o a d e p t h e x c e e d i n g t h e p o s s i b l e i c e g o u g i n g 
d e p t h a c c o r d i n g t o t h e r e q u i r e m e n t s o f 8.3 o f t h e S P 
R u l e s . 

2.1.6 E n v i r o n m e n t a l t e m p e r a t u r e . 
2.1.6.1 F o r d e s i g n i n g o f t h e S P S , i t i s e s sen t i a l t o 

i d e n t i f y t h e p o s s i b l e m i n i m u m a n d m a x i m u m s e a w a t e r 
t e m p e r a t u r e i n t h e a rea w h e r e t h e S P S i s l o c a t e d w i t h t h e 
a i m t o subs t an t i a t e p r o p e r s e l e c t i o n o f t h e m a t e r i a l s . 

2.1.6.2 W h e n p l a n n i n g a n d e x e c u t i n g o p e r a t i o n s f o r 
t r a n s p o r t a t i o n a n d m o u n t i n g ( d i s m o u n t i n g ) t h e S P S 
c o m p o n e n t s i t i s e s sen t i a l t o d e t e r m i n e t h e p o s s i b l e 
s u b z e r o a i r t e m p e r a t u r e w i t h t h e a i m t o a c c o u n t f o r t h e 
p o t e n t i a l i c i n g - u p . 

2.1.7 S e i s m i c l o a d s a n d s e a b e d s o i l c h a r a c t e r ­
i s t i c s . 

2.1.7.1 F o r d e s i g n i n g o f t h e S P S , s e i s m i c , g e o l o g i c a l 
a n d g e o t e c h n i c a l c o n d i t i o n s i n t h e area o f t h e S P S 
i n s t a l l a t i o n s h a l l b e c o n s i d e r e d , a n d i t i s necessa ry t o 
d e t e r m i n e s e i s m i c l oads a c t i n g o n t h e S P S u s i n g t h e 
p r o c e d u r e agreed w i t h t h e R e g i s t e r a n d i n accordance 
w i t h t h e r e q u i r e m e n t s o f 3 . 3 . 2 . 4 , P a r t I " H u l l " o f t h e 
M O D U / F O P R u l e s a n d 2 . 1 2 o f t h e S P R u l e s , t o t h e 
e x t e n t as app l i c ab l e . 

2.1.7.2 L o a d - c a r r y i n g c a p a c i t y o f t h e seabed s h a l l b e 
d e t e r m i n e d o n t h e bas i s o f t h e r e s u l t s o f t h e g e o l o g i c a l 
e n g i n e e r i n g s u r v e y i n t h e a rea o f t h e S P S i n s t a l l a t i o n , 
c a r r i e d o u t a c c o r d i n g t o t h e r e q u i r e m e n t s o f t h e 
r e g u l a t i o n s a n d s tandards i n f o r c e . 

2.1.7.3 W h e n s e l e c t i n g t h e S P S p o s i t i o n , c o n s i d e r a ­
t i o n s h a l l b e g i v e n t o t h e a c c u m u l a t i o n s o f gas, gas 
h y d r a t e s i n t h e seabed s o i l . I n s t a l l a t i o n o f t h e S P S i n 
l o c a t i o n s w h e r e n e a r - b o t t o m gases a re l i k e l y t o seep o r 
gas h y d r a t e s a c c u m u l a t e i s p r o h i b i t e d . 

2.1.8 C o r r o s i o n e f f e c t . 
2.1.8.1 F o r d e s i g n i n g o f c o r r o s i o n p r o t e c t i o n s y s t e m 

f o r t h e S P S c o m p o n e n t s , t h e f o l l o w i n g p r o p e r t i e s o f 
s e a w a t e r a n d s o i l r e p r e s e n t a t i v e f o r t h e a c t u a l l o c a t i o n , 
w i t h t h e i r s easona l v a r i a t i o n s s h a l l b e c o n s i d e r e d i n t o t a l : 

t e m p e r a t u r e ; 
s a l i n i t y ; 
o x y g e n c o n t e n t ; 
p H v a l u e ; 
e l ec t r i c conduc t ance ; 
b i o l o g i c a l a c t i v i t y ( s u l p h a t e r e d u c i n g bac t e r i a ) . 
2.1.9 M a r i n e g r o w t h e f f e c t ( f o u l i n g ) . 
2.1.9.1 F o r d e s i g n i n g o f t h e S P S , t h e e f fec t o f m a r i n e 

g r o w t h o n t h e S P S c o m p o n e n t s s h a l l b e c o n s i d e r e d , 
t a k i n g i n t o a c c o u n t a l l b i o l o g i c a l a n d e n v i r o n m e n t a l 
f ac to r s r e l e v a n t t o t h e s i t e i n q u e s t i o n . 

2.1.9.2 F o r d e t e r m i n a t i o n o f t h e h y d r o d y n a m i c l oads 
o n t h e S P S c o m p o n e n t s spec ia l a t t e n t i o n s h a l l b e p a i d t o 
t h e inc rease o f t h e s t r u c t u r e d i m e n s i o n s a n d t h e change 

i n t h e sur face r o u g h n e s s o f t h e s t ruc tu re s w h e n m a r i n e 
g r o w t h a c c u m u l a t e s . 

2.1.9.3 I n cases w h e r e t h e a c c u m u l a t e d m a r i n e 
g r o w t h c a n l e a d t o decrease i n t h e s a f e l y l e v e l o f t h e 
i n d i v i d u a l S P S c o m p o n e n t s o r t h e S P S as a w h o l e , 
a r r a n g e m e n t s s h a l l b e p r o v i d e d w i t h i n t h e c o n t e x t o f i n -
s e r v i c e a t t endance t o p r e v e n t m a r i n e g r o w t h a n d t o 
t i m e l y c l ea r t h e s t ruc tu res a n d e q u i p m e n t from a c c u m u ­
l a t e d m a r i n e g r o w t h . 

T h e a l l o w a b l e f o u l i n g p a r a m e t e r s , a r r a n g e m e n t s t o 
p r e v e n t f o u l i n g a n d f r e q u e n c y o f m a k i n g a r r a n g e m e n t s 
t o c l ea r t h e s t ruc tu re s a n d e q u i p m e n t from f o u l i n g are 
sub jec t t o d e t e r m i n a t i o n i n e a c h p a r t i c u l a r case. 

2.1.9.4 W h e n p e r f o r m i n g r e p a i r a n d d i s m o u n t i n g 
w o r k o n t h e S P S , t h e c h a n g e i n t h e m a s s a n d b u o y a n c y 
o f t h e s t ruc tu re s a n d e q u i p m e n t d u e t o m a r i n e g r o w t h 
s h a l l b e c o n s i d e r e d . 

2.1.10 A c c i d e n t a l l o a d s . 
2.1.10.1 A m o n g t h e a c c i d e n t a l l oads a c t i n g o n t h e 

S P S w h i c h s h a l l b e t a k e n i n t o a c c o u n t i n d e s i g n i n g , are 
loads i n d u c e d d u e t o d i r e c t o r i n d i r e c t a c t i o n , i n c l u d i n g , 
n o t o n l y , t h e f o l l o w i n g : 

d r o p p e d objec ts ; 
i m p a c t aga ins t t r a w l i n g b o a r d ; 
c a t c h i n g b y a n c h o r a n d b r e a k o f a n c h o r cab le ; 
f i r e a n d e x p l o s i o n ; 
d a m a g e t o a n d u n p r e m e d i t a t e d f l o o d i n g o f a 

c o m p a r t m e n t ; 
e r r o r i n d y n a m i c p o s i t i o n i n g o f t h e l a y i n g v e s s e l ; 
e x t e r n a l e x c e s s i v e p ressu re ; 
i n t e r n a l e x c e s s i v e p ressu re ; 
f a u l t o f t u r n t a b l e d r i v i n g gear ( r e f e r t o 4 . 8 , P a r t Ш 

" A r r a n g e m e n t s , E q u i p m e n t a n d O u t f i t " o f t h e F P U 
R u l e s ) . 

2.1.10.2 C o m p o n e n t s a n d v a l u e s o f t h e a c c i d e n t a l 
l oads a p p l i e d t o t h e S P S c o m p o n e n t s s h a l l b e s t i p u l a t e d 
i n t h e d e s i g n s p e c i f i c a t i o n a n d a p p r o v e d b y t h e Reg i s t e r . 
T h e consequences o f t h e a c c i d e n t a l l o a d effects s h a l l b e 
a n a l y z e d o n t h e bas i s o f t h e S P S s a f e l y assessment ( r e f e r 
t o P a r t Х1П " S a f e t y A s s e s s m e n t " ) . 

2.1.10.3 I n fishing areas, l oads d u e t o effects o f 
b o t t o m t r a w l s , p u r s e se ines a n d o t h e r fishing gear are 
l i k e l y t o occur . I n these areas, t h e p o s s i b i l i t y o f t h e 
fishing gea r a f f e c t i n g d i r e c t l y t h e S P S c o m p o n e n t s s h a l l 
b e e l i m i n a t e d t h r o u g h i n s t a l l a t i o n o f spec i a l p r o t e c t i v e 
s t ruc tu res d e s i g n e d t o re s i s t t h e r e l e v a n t l oads . 

2.1.10.4 W h e n d e t e r m i n i n g l oads from t h e d r o p p e d 
ob jec t s , t h e p o s s i b i l i t y o f d r o p p i n g from t h e s u p p l y 
v e s s e l o f p a r t i c u l a r t o o l s a n d a p p l i a n c e s u s e d f o r 
m a i n t e n a n c e a n d r e p a i r o f t h e S P S c o n c e r n e d s h a l l b e 
c o n s i d e r e d . 

2.1.10.5 W h e n d e t e r m i n i n g l o a d s f r o m a n c h o r 
c a t c h i n g , t h e p o s s i b i l i t y o f c a t c h i n g t h e S P S c o m p o n e n t s 
b y t h e a n c h o r s o f vesse l s a n d cra f t o f p a r t i c u l a r t y p e s 
s h a l l b e c o n s i d e r e d . 
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2.2 L O A D S D U R I N G T R A N S P O R T A T I O N 
A N D I N S T A L L A T I O N A C T I V I T I E S 

2.2.1 A t t h e s tage o f d e v e l o p m e n t o f t h e S P S 
e n g i n e e r i n g d e s i g n , c o n c e p t u a l s chemes o f t h e S P S 
c o m p o n e n t s t r a n s p o r t a t i o n a n d i n s t a l l a t i o n o n t h e s i t e , 
w h i c h p r o v i d e a bas i s f o r subsequen t d e v e l o p m e n t o f t h e 
m a r i n e o p e r a t i o n p r o j e c t r e g a r d i n g d e l i v e r y a n d i n s t a l l a ­
t i o n o f t h e S P S s h a l l b e e l abo ra t ed . B a s i c r e q u i r e m e n t s 
f o r t r a n s p o r t c r a f t a n d c a r g o - h a n d l i n g gear (c ranes , 
w i n c h e s , p o n t o o n s , e tc . ) s h a l l b e p r epa red . 

2.2.2 T h e f o l l o w i n g s h a l l b e i d e n t i f i e d : 
l i m i t i n g d i s t r i b u t e d a n d c o n c e n t r a t e d l oads a c t i n g o n 

t h e S P S c o m p o n e n t s t ruc tu re s a n d s e c u r i n g dev i ce s 
d u r i n g t r a n s p o r t a t i o n t o t h e i n s t a l l a t i o n s i t e ( r e f e r t o 
P a r t X I I " M a r i n e O p e r a t i o n s " ) ; 

l i m i t i n g d i s t r i b u t e d a n d c o n c e n t r a t e d l oads a c t i n g o n 
t h e S P S c o m p o n e n t s t ruc tu res a n d h o i s t i n g eyes d u r i n g 
o p e r a t i o n s f o r r e m o v a l o f t h e S P S c o m p o n e n t s f r o m t h e 
m e a n s o f t r a n s p o r t a t i o n a n d t h e i r i n s t a l l a t i o n o n t h e s i te ; 

l oads a c t i n g o n t h e s t ruc tu re s o f t h e S P S c o m p o n e n t s 
i n s t a l l e d o n t h e seabed o r f o u n d a t i o n t i l l i n s t a l l a t i o n o f 
t h e s p e c i f i e d a n c h o r i n g dev ices ; 

m u t u a l l oads o n t h e s t ruc tu re s o f t h e i n d i v i d u a l S P S 
c o m p o n e n t s d u r i n g m o u n t i n g . 

2.2.3 I t i s necessa ry t o m a k e b u o y a n c y a n d s t a b i l i t y 
c a l c u l a t i o n s f o r t h e m e a n s o f t r a n s p o r t a t i o n s ince t h e 
m o m e n t w h e n t h e S P S c o m p o n e n t s c o m e i n t o con tac t 
w i t h w a t e r su r face t i l l t h e m o m e n t w h e n t h e y are 
i n s t a l l e d i n s t anda rd p o s i t i o n . 

2.2.4 F o r t h e S P S c o m p o n e n t s t o b e d i s m o u n t e d 
d u r i n g r epa i r s , m o d e r n i z a t i o n o r u t i l i z a t i o n i t i s neces­
s a r y t o i d e n t i f y l oads d u r i n g repa i r , s u r f a c i n g , s t o w a g e 
o n t h e m e a n s o f t r a n s p o r t a t i o n a n d t r a n s p o r t a t i o n . 

2.2.5 F o r t h e u m b i l i c a l s , i t i s necessary t o i d e n t i f y 
loads a c t i n g t h e r e o n d u r i n g l a y i n g , i n c l u d i n g loads a r i s i n g 
d u e t o i n t e r n a l pressure , v e s s e l m o v e m e n t , from l a y i n g 
e q u i p m e n t , loads d u r i n g secu r ing , d u r i n g b u r i a l o p e r a t i o n , 
loads from f i l l e d - u p g r o u n d a n d d u r i n g h o i s t i n g . 

2.2.6 W h e n d e v e l o p i n g t e c h n o l o g i c a l p rocess o f 
u m b i l i c a l l a y i n g , c o n s i d e r a t i o n s h a l l b e g i v e n t o t h e 
f o l l o w i n g p a r a m e t e r s ( d e p e n d i n g o n t h e p e c u l i a r i t i e s o f 
t h e S P S p o s i t i o n ) : 

a l l o w a b l e d i s t a n c e s b e t w e e n t h e p o i n t o f t h e 
u m b i l i c a l con t ac t w i t h g r o u n d a n d t h e v e s s e l i n a s e a w a y 
a n d u n d e r c u r r e n t e f fec t ; 

t e n s i o n v a l u e a n d b e n d i n g r a d i u s o f t h e u m b i l i c a l 
d e p e n d i n g o n t h e sea s ta te a n d c u r r e n t , i d e n t i f i c a t i o n o f 
sec t ions w i t h m a x i m u m t o t a l stress a n d m i n i m u m r a d i u s 
o f c u r v a t u r e ; 

a l l o w a b l e v a l u e o f t h e v e s s e l m o v e m e n t t o p r e v e n t 
i m p e r m i s s i b l e stresses i n t h e u m b i l i c a l ; 

m a x i m u m t i m e p e r i o d , d e p e n d i n g o n t h e sea s tate , 
d u r i n g w h i c h t h e l a y i n g v e s s e l c a n r e t a i n i t s p o s i t i o n 
u n t i l i m p e r m i s s i b l e stresses a r i se i n t h e u m b i l i c a l ; 

v a l u e o f t h e f a t i g u e stresses i n t h e u m b i l i c a l a n d i t s 
fittings; 

loads w h e n filling i n b y r o c k y g r o u n d ; 
l o n g i t u d i n a l s t r a ins b r o u g h t a b o u t d u e t o s to rage a n d 

d r a w i n g o f t h e u m b i l i c a l t h r o u g h t h e l a y i n g d e v i c e , i n 
c o m b i n a t i o n w i t h t e n s i l e l o a d ; 

w h e r e t h e l a y i n g p rocess p r o v i d e s f o r d r a w i n g 
t h r o u g h p ipe s w i t h d i f f e r e n t r a d i i o f c u r v a t u r e , i t i s 
necessa ry t o d e t e r m i n e t h e m a x i m u m t e n s i o n f o r c e o f t h e 
u m b i l i c a l w i t h d u e c o n s i d e r a t i o n f o r t h e u m b i l i c a l 
f r i c t i o n aga ins t t h e seabed a n d f r i c t i o n i n s i d e t h e p i p e . 

2.3 F U N C T I O N A L L O A D S I N S E R V I C E 

2.3.1 F u n c t i o n a l l oads d u r i n g t h e S P S s e r v i c e are 
assoc ia ted w i t h i n f l u e n c e o f t h e f o l l o w i n g fac to r s w h i c h 
s h a l l b e t a k e n i n t o c o n s i d e r a t i o n i n d e s i g n i n g : 

p r o p e r w e i g h t o f t h e S P S s t ruc tu res a n d e q u i p m e n t 
( w i t h c o n s i d e r a t i o n f o r p o s s i b l e depos i t s o f seabed s o i l 
a n d f o r m a r i n e g r o w t h ) ; 

w e i g h t a n d p ressu re o f l i q u i d s a n d gases i n t h e S P S 
s y s t e m s ; 

r e s i d u a l stresses i n s t ruc tu re s ; 
t h e r m a l d e f o r m a t i o n s o f s t r u c t u r a l m e m b e r s ; 
d e f o r m a t i o n s d u e t o t h e r m a l e x p a n s i o n o f l i q u i d s 

a n d gases i n t h e S P S s y s t e m s ; 
r e sponse t o a c t i o n o f m e c h a n i c a l d r i v e s ; 
r e sponse t o a c t i o n o f l i q u i d a n d gas f l o w s i n t h e S P S 

s y s t e m s ; 
r e sponse t o e x t e r n a l a c t i o n s o f t o o l s d u r i n g d o w n -

h o l e p e r f o r m a n c e , as w e l l as d u r i n g d r i l l i n g o f a d d i t i o n a l 
w e l l s b e i n g p a r t o f t h e S P S i n o p e r a t i o n . 

2.3.2 W h e n d e s i g n i n g t h e S P S , c o n s i d e r a t i o n s h a l l 
b e g i v e n t o t h e l o a d s : 

d u e t o l a y i n g / i n s t a l l a t i o n o f d i s c h a r g e p i p e l i n e s 
c o n n e c t i n g w e l l s a n d i n d i v i d u a l c o m p o n e n t s o f t h e S P S ; 

d u e t o t h e r m a l e f fec t o f w e l l fluids o n w e l l h e a d 
e q u i p m e n t , cas ings a n d c o n n e c t e d p i p e l i n e s ; 

a d d i t i o n a l l oads d u e t o d e v i a t i o n o f t h e w e l l from 
v e r t i c a l p o s i t i o n . 

2.3.3 T h e d e s i g n v a l u e s o f t h e S P S f u n c t i o n a l l oads 
a n d t h e m e t h o d s u s e d f o r d e t e r m i n a t i o n t h e r e o f s h a l l b e 
agreed w i t h t h e R e g i s t e r . 



P A R T I V . F O U N D A T I O N S 

1 G E N E R A L 

1.1 A P P L I C A T I O N 

1.1.1 T h e r e q u i r e m e n t s o f t h i s P a r t a p p l y t o t h e 
f o u n d a t i o n s u s e d f o r i n s t a l l a t i o n o f t h e S P S e q u i p m e n t 
t h e r e o n d u r i n g c o n s t r u c t i o n o f t h e o i l a n d gas f i e l d s . 

1.1.2 T h e i t e m s o f t h e R e g i s t e r t e c h n i c a l super­
v i s i o n , as a p p l i e d t o t h e S P S f o u n d a t i o n s , a re g i v e n i n t h e 
S P S N o m e n c l a t u r e — r e f e r t o T a b l e 6 . 1 , P a r t I " G e n e r a l 
R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " . 

1.2 G E N E R A L R E Q U I R E M E N T S 

1.2.1 T h e f o u n d a t i o n s s h a l l en su re a h o r i z o n t a l 
s u p p o r t i n g sur face , p o s i t i o n i n g a n d f i x i n g o f t h e S P S o n 
t h e seabed, t a k i n g - u p a n d d i s t r i b u t i o n o f w e i g h t l o a d 
i n c u r r e d b y t h e S P S c o m p o n e n t s a n d fo rces a r i s i n g i n t h e 
p rocess o f t h e S P S i n s t a l l a t i o n a n d o p e r a t i o n . 

1.2.2 T h e S P S c o m p o n e n t s m a y b e i n s t a l l e d o n 
s t r u c t u r a l f o u n d a t i o n s , f i l l e d - u p underbases , d i r e c t l y o n 
t h e seabed o r c o m b i n a t i o n t h e r e o f . 

1.2.3 T h e f o u n d a t i o n s s h a l l en su re p o s i t i v e a n c h o r ­
i n g o f t h e S P S c o m p o n e n t s i n a l l cases o f c o m b i n e d 
e f fec t o f l oads a s s u m e d as t h e d e s i g n ones . 

1.2.4 T h e f o u n d a t i o n s s h a l l a l l o w f o r t h e r m a l 
e x p a n s i o n o f t h e S P S e q u i p m e n t d u r i n g i n s t a l l a t i o n a n d 
o p e r a t i o n . 

1.2.5 T h e f o u n d a t i o n s f o r t h e w e l l h e a d e q u i p m e n t o f 
w e l l s w i t h subsea i n j e c t i o n m a y se rve a t t h e s a m e t i m e as 
a t e m p l a t e f o r subsequen t d r i l l i n g a n d t i e - i n o f a d d i t i o n a l 
w e l l s . W h e n d r i l l i n g s i n g l e ( s a t e l l i t e ) w e l l s a t e m p o r a r y 
gu idebase ( T G B ) as w e l l as a p e r m a n e n t gu idebase 
( P G B ) m a y b e i n s t a l l e d ( r e f e r t o 1.1.4, P a r t V I " W e l l h e a d 
E q u i p m e n t " ) . 

1.2.6 S e l e c t i o n o f t h e areas w h e r e i n t h e S P S 
c o m p o n e n t s t o b e i n s t a l l e d s h a l l m i n i m i z e t h e e n v i r o n ­
m e n t a l risks a n d risks f o r t h e sea b i o r e s o u r c e s . 

1.2.7 T h e S P S f o u n d a t i o n s s h a l l b e m a n u f a c t u r e d 
a n d i n s t a l l e d i n accordance w i t h t e c h n i c a l d o c u m e n t a t i o n 
a p p r o v e d b y t h e R e g i s t e r . 

2 S E A B E D S O I L I N V E S T I G A T I O N 

2.1 T h e d e s i g n o f t h e f o u n d a t i o n s f o r t h e S P S 
c o m p o n e n t s s h a l l b e b a s e d o n t h e r e s u l t s o f t h e 
g e o l o g i c a l e n g i n e e r i n g s u r v e y o f t h e s i t e i n c l u d i n g s i t e 
g e o l o g y s tudy , b o t t o m t o p o g r a p h y s tudy , d e t e r m i n a t i o n 
o f r e l e v a n t p r o p e r t i e s o f t h e f o u n d a t i o n s o i l s . 

T h e p h y s i c a l e x t e n t o f t h e seabed i n v e s t i g a t i o n i s 
dependen t u p o n u n i f o r m i t y o f t h e s o i l a n d t y p e o f t h e 
S P S s t ruc tu re s t o b e i n s t a l l e d . 

2.2 S p e c i a l a t t e n t i o n s h a l l b e p a i d t o t h e p o t e n t i a l 
risk o f m u d s l i d e s a n d s c o u r i n g p h e n o m e n a . 

23 T h e area f o r i n s t a l l a t i o n o f t h e S P S c o m p o n e n t s 
founda t ions a n d v a l u e o f b u r i a l i n t o t he seabed s o i l s h a l l b e 
selected t o m i n i m i z e i n f l uence o f l i t h o d y n a m i c processes 
o n t h e o p e r a b i l i t y a n d r e l i a b i l i t y o f t h e S P S componen t s . 

2.4 W h e r e poss ib le , t he area f o r i n s t a l l a t i o n o f t he S P S 
c o m p o n e n t s f ounda t i ons s h a l l a v o i d pe rmaf ros t zones . 

2.5 P r i o r t o m o u n t i n g a n d i n s t a l l a t i o n o f t h e S P S 
c o m p o n e n t s f o u n d a t i o n s a d d i t i o n a l s i t e i n v e s t i g a t i o n s 
s h a l l b e c a r r i e d o u t w h e n : 

p e r i o d o f t i m e s i n c e c o m p l e t i o n o f t h e w o r k i n g 
e n g i n e e r i n g s u r v e y t i l l c o m m e n c e m e n t o f m o u n t i n g 
o p e r a t i o n s i s t w o y e a r s a n d m o r e ; 

s i g n i f i c a n t changes i n seabed s o i l c o n d i t i o n s are 
l i k e l y t o h a v e o c c u r r e d ; 

expec t ed p o s i t i o n s o f t h e S P S c o m p o n e n t s f o u n d a ­
t i o n s are i n t h e areas e x p o s e d t o h a z a r d o u s ef fec ts , e.g. 
s e i s m i c a l l y h a z a r d o u s ef fec ts ; 

n e w ob jec t s , p i p e l i n e s , etc. are p r e sen t i n t h e areas. 
2.6 T h e r e q u i r e m e n t s o f 2 . 1 . 7 , P a r t 1П " O p e r a t i o n a l 

C o n d i t i o n s a n d D e s i g n L o a d s " s h a l l b e t a k e n i n t o 
accoun t . 

2.7 P o s s i b l e changes o f t h e s o i l p r o p e r t i e s d u e t o t h e 
t h a w i n g o f gas h y d r a t e s a n d t h a w i n g o f sea b a d s o i l , 
i n c l u d i n g as a r e s u l t o f c h a n g i n g c l i m a t i c c o n d i t i o n s a n d 
h e a t t r a n s f e r from t h e S P S i n g e n e r a l , s h a l l b e t a k e n i n t o 
accoun t . 
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3 S T R U C T U R A L F O U N D A T I O N S 

3 . 1 G E N E R A L 

3.1.1 A m o n g t h e s t r u c t u r a l f o u n d a t i o n s o f t h e S P S 
are spec i a l s t ruc tu res m a d e o f m e t a l o r f e r r o c o n c r e t e . 
F i b r e r e i n f o r c e d p o l y m e r s m a y b e u s e d o n l y i f ag reed 
w i t h t h e R e g i s t e r . 

3.1.2 S t r u c t u r a l g r a v i t y - b a s e d f o u n d a t i o n s are a n ­
c h o r e d o n t h e seabed b y g r a v i t y ( w i t h c o n s i d e r a t i o n f o r 
b a l l a s t ) o r b y a n c h o r s / p i l e s secu red b y v a r i o u s w a y s . 

S o m e c o m p o n e n t s o f t h e S P S m a y b e secured b y 
v a c u u m s k i r t underbases p ressed i n t o t h e seabed. 

3.1.3 P r i o r t o i n s t a l l a t i o n o f t h e s t r u c t u r a l f o u n d a ­
t i o n s e n g i n e e r i n g u n d e r w a t e r , w o r k s t o l e v e l t h e seabed 
area a n d r e m o v a l o f f o r e i g n ob jec t s s h a l l b e c a r r i e d o u t . 

3.1.4 T h e S P S c o m p o n e n t s s h a l l b e p r o p e r l y 
c o n n e c t e d t o t h e f o u n d a t i o n s b y m e c h a n i c a l dev i ce s 
( a n c h o r s , l o c k i n g m e c h a n i s m s ) o r b y g r o u t i n g . 

3.1.5 T h e f o u n d a t i o n d e s i g n s h a l l a l l o w f o r d i s ­
m o u n t i n g o f t h e S P S c o m p o n e n t s d u r i n g r e p a i r s a n d 
m o d e r n i z a t i o n s , as w e l l as d u r i n g u t i l i z a t i o n . 

3.1.6 T h e s t r u c t u r a l f o u n d a t i o n m a y b e p a r t o f t h e 
v e r y S P S ( S P S c o m p o n e n t ) a n d set o n t h e seabed 
t o g e t h e r w i t h t h e l a t t e r as a c o m m o n m o d u l e . 

3.1.7 T h e S P S f o u n d a t i o n s s h a l l i n c o r p o r a t e m e a n s 
f o r m o n i t o r i n g h o r i z o n t a l p o s i t i o n t h e r e o f d u r i n g m o u n t ­
i n g . 

3.2 T E M P L A T E S 

3.2.1 T h e t e m p l a t e s h a l l b e a s t r u c t u r e (as a r u l e , 
c o n s i s t i n g o f a t u b u l a r m e t a l w o r k a n d a f o u n d a t i o n ) , 
a r r a n g e d so as t o s u p p o r t t h e S P S e q u i p m e n t . 

3.2.2 T h e t e m p l a t e m a y b e o f m o d u l a r a n d s i n g l e -
p i ece de s ign . T h e m o d u l a r d e s i g n i m p l i e s s tep-by-s tep 
l o w e r i n g o f t h e e q u i p m e n t t o t h e i n s t a l l a t i o n p o s i t i o n . 
T h e s i ng l e -p i ece d e s i g n i m p l i e s c o m p l e t e f i t t i n g - o u t o f 
t h e s u p p o r t i n g base w i t h t h e S P S c o m p o n e n t s p r i o r t o 
l o w e r i n g t o t h e i n s t a l l a t i o n p o s i t i o n . 

3.2.3 A l l p u l l e d o u t m o d u l e s a n d s t ruc tu res s h a l l b e 
a n c h o r e d t o t h e t e m p l a t e b y l o c k i n g m e c h a n i s m s . 

3.2.4 G e n e r a l l y , n o t m o r e t h a n 1 2 o p e n i n g s f o r 
w e l l s , w i t h c o n s i d e r a t i o n f o r 2 t o 3 s t a n d - b y e x p a n s i o n 
o p e n i n g s f o r d r i l l i n g w e l l s i n case o f f a i l u r e o f a r u n n i n g 
w e l l o r m o d e r n i z a t i o n o f t h e S P S , s h a l l b e p r o v i d e d . 

3.2.5 T h e a l l o w a b l e d e v i a t i o n o f t h e w e l l h e a d seat 
axes from t h e v e r t i c a l s h a l l n o t exceed 3°. 

3.2.6 T h e f a c i l i t y f o r l e v e l i n g o f t h e t e m p l a t e s h a l l b e 
e q u i p p e d w i t h l o c k i n g m e c h a n i s m f o r c o n n e c t i o n t o t h e 
g u i d i n g b o d y o f s e c u r i n g p i l e . 

3.2.7 T h e t e m p l a t e s h a l l b e l e v e l e d o n t h e seabed 
w i t h t h e u se o f a l e v e l gauge a n d c o n t r o l l e d w i t h t h e use 
o f subsea v i d e o s y s t e m s o r b y o t h e r m e t h o d s e n s u r i n g 
t h e r e q u i r e d a c c u r a c y o f t h e o p e r a t i o n p e r f o r m e d . 

3.2.8 A t least , 4 o p e n i n g s are r e c o m m e n d e d t o b e 
a r r a n g e d i n t h e t e m p l a t e f o r t h e p u r p o s e o f p i l e d 
a n c h o r i n g i t o n t h e seabed. S u b j e c t t o p r o p e r s u b s t a n t i a ­
t i o n a n d s p e c i a l c o n s i d e r a t i o n b y t h e R e g i s t e r , t h e 
n u m b e r o f o p e n i n g s f o r p i l e s m a y b e less t h a n 4 . 

3.2.9 D i a m e t e r o f t h e p i l e s a n d d e p t h o f t h e i r b u r i a l 
i n t o t h e seabed s h a l l b e d e t e r m i n e d d e p e n d i n g o n 
e n g i n e e r i n g — g e o l o g i c a l c o n d i t i o n s o f t h e seabed s o i l 
a n d a l o n g w i t h t ha t , c o n s i d e r a t i o n s h a l l b e g i v e n t o l e v e l 
o f v i b r a t i o n s i n d u c e d b y t h e w e l l f l u i d f l o w a n d 
o p e r a t i o n o f t h e e q u i p m e n t . T h e m e t h o d s o f c a l c u l a t i o n 
o f t h e p i l e d t e m p l a t e a n c h o r i n g o n t h e seabed s h a l l b e 
agreed w i t h t h e R e g i s t e r . 

D e s i g n i n g p i l e f a s t e n i n g o f S P S , t h e p o s s i b i l i t y o f 
i n i t i a t i o n a n d l o c a l seabed s c o u r i n g d e v e l o p m e n t s h a l l b e 
t a k e n i n t o c o n s i d e r a t i o n . L o c a l s c o u r i n g charac te r i s t i cs 
m a y b e r e c o m m e n d e d t o b e d e t e r m i n e d b y t h e 
p rocedu re s o r m o d e l tests a p p r o v e d b y R S . F o r r e d u c t i o n 
o r e x c l u s i o n o f s c o u r i n g occur rences a n t i - s c o u r p r o t e c ­
t i o n m a y b e p e r f o r m e d a r o u n d F O P . 

3.2.10 T h e p i l e d e s i g n s h a l l b e se lec ted p r o c e e d i n g 
from t h e c o n d i t i o n s o f r e l i a b l e a n d safe o p e r a t i o n o f t h e 
S P S t h r o u g h o u t t h e s e r v i c e l i f e a n d s h a l l m e e t t h e c r i t e r i a 
o f t h e b e a r i n g c a p a c i t y o f t h e p i l e base s p e c i f i e d i n 
4 . 3 . 2 . 2 , P a r t I " H u l l " o f t h e M O D U / F O P R u l e s , as f a r as 
a p p l i c a b l e . T h e s e r v i c e l i f e o f t h e t e m p l a t e s h a l l 
c o r r e s p o n d t o t h e s e r v i c e l i f e o f t h e f i e l d a n d c o m p r i s e s 
g e n e r a l l y 2 5 t o 3 0 y e a r s . 

3.2.11 A s o n a r s y s t e m f o r r e m o t e d e t e c t i o n o f a 
subsea w e l l c l u s t e r s h a l l b e i n s t a l l e d o n t h e t e m p l a t e . 

3.2.12 T h e m e c h a n i s m f o r f i x i n g gu ides s h a l l b e so 
d e s i g n e d as t o p r e c l u d e i t s s p o n t a n e o u s o p e r a t i o n , 
i n c l u d i n g o p e r a t i o n d u e t o a c t i o n o f e x t e r n a l ob jec ts 
( ropes , w i r e , cables , e tc . ) . T h e gu ides s h a l l h a v e a 
t h r o u g h h o l e d o w n t o t h e seabed t o secure t h e g u i d e l i n e 
anchor . 

3.2.13 T h e t e m p l a t e s t r u c t u r e s h a l l p r o v i d e f o r 
p e r f o r m a n c e o f w o r k s f o r c l e a n i n g a n d s e r v i c i n g from 
a R O V o f t h e l o c a t i o n s w h e r e i n c o n n e c t o r s , p l a t f o r m s , 
etc. are j o i n e d . 

3.2.14 W h e r e necessary , t h e t e m p l a t e s h a l l p r o v i d e 
f o r i n s t a l l a t i o n o f a d d i t i o n a l e q u i p m e n t u s e d d u r i n g 
d r i l l i n g a n d s e r v i c i n g o f w e l l s . 

3.2.15 T h e t e m p l a t e s h a l l r e s t o n a n e v e n sea f l o o r , 
t h e i n c l i n a t i o n a l l o w e d b e i n g n o t m o r e t h a n 3°. 
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4 S E A B E D S U P P O R T E D S T R U C T U R E S ( F O U N D A T I O N S ) 

4.1 W h e r e t h e v e r t i c a l a n d h o r i z o n t a l b e a r i n g 4.3 W h e r e t h e b e a r i n g capac i ty o f t h e seabed i n t h e 
c apac i t y o f seabed s o i l has a p p r o p r i a t e charac te r i s t i c s , a rea o f t h e S P S i n s t a l l a t i o n i s i n s u f f i c i e n t a n a d d i t i o n a l 
t h e seabed m a y b e d i r e c t l y u s e d as a base f o r i n s t a l l a t i o n seabed s u p p o r t e d s t r u c t u r e ( f o u n d a t i o n ) m a y b e r e q u i r e d , 
o f t h e S P S c o m p o n e n t s . 

4.2 I n separate cases, w h e r e t h e seabed i s p r e p a r e d 
f o r i n s t a l l a t i o n o f t h e S P S , t h e seabed p o r t i o n c o n c e r n e d 
s h a l l b e g r o u t e d . 

5 B U R I E D S T R U C T U R E S ( F O U N D A T I O N S ) 

5.1 I n t h e case o f b u r i e d s t ruc tu re s ( f o u n d a t i o n s ) , i t w a l l s u n t i l t h e w o r k s f o r i n s t a l l a t i o n o f f o u n d a t i o n are 
i s necessa ry t o c o n s i d e r h o r i z o n t a l l oads caused b y t h e c o m p l e t e d , 
s o i l a n d t o p r e v e n t co l l apse o r s c o u r i n g o f t h e t r e n c h s ide 



P A R T V . P R O T E C T I V E S T R U C T U R E S 

1 G E N E R A L 

1.1 A l l S P S c o m p o n e n t s s h a l l b e p r o t e c t e d aga ins t 
a c c i d e n t a l i m p a c t s ( caused b y icebergs , fishing gear, 
d r a g g e d a n c h o r s , d r o p p e d ob j ec t s , e t c . ) b y s p e c i a l 
s t ruc tu res . 

M e a s u r e s f o r p r o t e c t i o n o f t h e S P S aga ins t a c c i d e n ­
t a l i m p a c t s t o b e c o n s i d e r e d a re as f o l l o w s : u se o f 
p r o t e c t i v e gua rds , a r r a n g e m e n t o f e q u i p m e n t i n s t r o n g 
( t i g h t ) c o m p a r t m e n t s , b u r i a l o f t h e S P S c o m p o n e n t s i n t o 
seabed s o i l , e t c . ) . 

1.2 L i m i t i n g l oads f o r w h i c h t h e p r o t e c t i v e s t ruc tu re s 
are de s igned , a n d s chemes o f t h e p r o t e c t i v e s t ruc tu re s 
s h a l l b e e s p e c i a l l y d e v e l o p e d t o fit t h e d e s i g n a n d 
a r r a n g e m e n t c o n d i t i o n s o f a p a r t i c u l a r S P S a n d s h a l l b e 
a p p r o v e d b y t h e R e g i s t e r . 

1.3 T h e p r o t e c t i v e s t ruc tu res u s e d s h a l l m a k e access 
t o t h e S P S c o m p o n e n t s p o s s i b l e f o r i n s p e c t i o n , m a i n ­

t enance a n d r e p a i r i n accordance w i t h t h e a d o p t e d 
m e t h o d s a n d process char t s o f m a i n t e n a n c e . 

1.4 D u r i n g d e s i g n o f t h e S P S c o m p o n e n t s , u se s h a l l 
b e m a d e o f t h e m e t h o d o l o g y o f u s i n g b a r r i e r s i n t h e S P S 
c o n s t r u c t i o n , as s p e c i f i e d i n S e c t i o n 3 , P a r t П " G e n e r a l 
R e q u i r e m e n t s f o r t h e D e s i g n o f t h e S u b s e a P r o d u c t i o n 
S y s t e m s " . 

1.5 F o r flowlines, a n d u m b i l i c a l s , a c o m b i n a t i o n o f 
p r o t e c t i v e e l e m e n t s s h a l l b e u s e d as f o l l o w s : 

t r e n c h i n g ; 
mat t resses ; 
r o c k d u m p i n g . 
1.6 T y p i c a l p r o t e c t i v e s t ruc tu res /dev ices s h a l l c o m ­

p l y w i t h A p p e n d i x A t o I S O 1 3 6 2 8 - 1 . 

2 S T R U C T U R E S R E L I E V E D O F H Y D R O S T A T I C P R E S S U R E 

2.1 P r o t e c t i v e s t ruc tu re s r e l i e v e d o f t h e s e a w a t e r 
h y d r o s t a t i c p res su re s h a l l b e d e s i g n e d f o r spec i f i c l oads 
i n c o m p l i a n c e w i t h t h e i r f u n c t i o n a l p u r p o s e . 

2.2 A t t a c h m e n t p o i n t s o f t h e p r o t e c t i v e s t ruc tu re s 
s p e c i f i e d i n 2.1 s h a l l b e d e s i g n e d f o r t h r i c e - i n c r e a s e d 
s ta t i c l oads a p p l i e d t h e r e t o . 

2.3 A t t h e l o c a l i t i e s suscep t ib l e t o i m p a c t s d u r i n g 
t r a n s p o r t a t i o n , i n s t a l l a t i o n , s u r v e y s a n d r e p a i r s t h e 
p r o t e c t i v e s t ruc tu res s h a l l b e l o c a l l y s t r e n g t h e n e d , w h e r e 

necessary. U n l e s s these c o n d i t i o n s a re e s p e c i a l l y spec i ­
fied, i t i s necessa ry t o p r o c e e d from p o s s i b l e a c c e l e r a t i o n 
i n a n y d i r e c t i o n , e q u a l t o 3 g . 

2.4 S u b s t a n t i a l y i e l d i n g o f t h e p r o t e c t i v e s t r u c t u r e t o 
a c c i d e n t a l l oads o f l o w p r o b a b i l i t y m a y b e a l l o w a b l e i f 
t h i s i s d o c u m e n t e d b y t h e r e su l t s o f r i s k a n d f a i l u r e e f fec t 
a n a l y s i s a n d b y s p e c i f i e d p r o c e d u r e o f r e p a i r ( r ep lace ­
m e n t ) o f t h e d a m a g e d p r o t e c t i v e s t r u c t u r e . 

3 S T R U C T U R E S D E S I G N E D F O R H Y D R O S T A T I C P R E S S U R E 

3.1 P r o t e c t i v e s t r u c t u r e s d e s i g n e d t o t a k e u p 
h y d r o s t a t i c p r e s su re o f s e a w a t e r s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f t h e M S / D S / P S R u l e s . 

3.2 T h e v a l u e o f t h e w o r k i n g h y d r o s t a t i c p res su re 
depends o n d e p t h o f t h e a rea w h e r e i n t h e S P S ( S P S 
c o m p o n e n t ) i s i n s t a l l e d o n t h e field w i t h d u e r e g a r d f o r 
s e a w a t e r dens i t y , l i k e l y t i de s a n d c u r r e n t s , as w e l l as t h e 
d e p t h o f t h e S P S ( S P S c o m p o n e n t ) p e n e t r a t i o n i n t o t h e 
seabed s o i l . 

3.3 T h e n u m b e r o f en t r i e s o f e l e c t r i c cables a n d 
p i p e l i n e s , as w e l l as t i e - r o d s o f v a r i o u s p u r p o s e i n t o t h e 
t i g h t p r o t e c t i v e s t ruc tu re s s h a l l be , w h e r e p o s s i b l e , k e p t 
t o m i n i m u m . 

3.4 Subsea f a c i l i t i e s ( s u b m e r s i b l e s , d i v i n g b e l l s , e tc . ) 
i n t e n d e d f o r d e l i v e r y a n d s a lvage s u p p o r t t o p e r s o n n e l 
a c c o m m o d a t e d w i t h i n t h e t i g h t p r o t e c t i v e s t ruc tu res s h a l l 
b e sub jec t t o r e v i e w b y t h e R e g i s t e r f o r c o m p l i a n c e w i t h 
t h e r e q u i r e m e n t s o f t h e M S / D S / P S R u l e s . 

S e e  C i r c .
1 7 8 6 c

S e e  C i r c .  1 7 8 6 c



P A R T V I . W E L L H E A D E Q U I P M E N T 

1 G E N E R A L 

1.1 C O M P O S I T I O N A N D P U R P O S E 

1.1.1 T h e w e l l h e a d e q u i p m e n t s y s t e m o f a w e l l 
c l u s t e r w i t h subsea c o m p l e t r o n , as a r u l e , s h a l l c o n s i s t o f : 

a g u i d a n c e s y s t e m t o subsea w e l l h e a d s ; 
a subsea w e l l h e a d a s s e m b l y ; 
r e m o t e c o n t r o l s y s t e m s f o r t h e a s s e m b l y a n d 

m a n i f o l d . 
1.1.2 T h e w e l l h e a d e q u i p m e n t s y s t e m s h a l l ensu re : 
p e r f o r m a n c e o f o p e r a t i o n s f o r w e l l h e a d s e a l i n g , as 

w e l l as i s o l a t i o n o f a t u b i n g - c a s i n g a n n u l u s w i t h c o n t r o l 
o v e r t h e p re s su re t h e r e i n ; 

h y d r a u l i c a n d m e c h a n i c a l c o n n e c t i o n o f subsea 
w e l l h e a d w i t h d e c k e q u i p m e n t o f t h e F P U / M O D U / F O P ; 

d e t e c t i o n o f subsea w e l l h e a d c l u s t e r a n d l o c a t i o n 
t h e r e o f ; 

c o n n e c t i o n o f t h e o t h e r S P S f u n c t i o n a l u n i t s w i t h t h e 
subsea w e l l h e a d ; 

r e m o t e c o n t r o l o f o p e r a t i n g m o d e o f t h e subsea w e l l 
c l u s t e r w i t h m o n i t o r i n g o f o p e r a t i o n p a r a m e t e r s ; 

p o s s i b i l i t y o f i n j e c t i n g c h e m i c a l agents i n t o t h e w e l l ; 
k i l l i n g , i n c l u d i n g e m e r g e n c y k i l l i n g o f each subsea 

w e l l w i t h i n t h e c lus te r ; 
a u t o m a t i c s h u t o f f o f b o r e h o l e i n e m e r g e n c y s i t u a ­

t i o n s ; 
p r o t e c t i o n o f t h e e q u i p m e n t aga ins t c o r r o s i o n a n d 

m a r i n e g r o w t h ; 
p e r f o r m a n c e o f m a i n t e n a n c e , i n c l u d i n g repa i r , o p ­

e r a t i o n s w i t h t h e u se o f R O V . 
1.1.3 S h i p s ( c r a f t ) f r o m w h i c h o p e r a t i o n s f o r 

i n s t a l l a t i o n o f t h e w e l l h e a d e q u i p m e n t are c a r r i e d o u t 
s h a l l m e e t t h e r e q u i r e m e n t s f o r i n s t a l l a t i o n o f spec i f i c 
e q u i p m e n t a c c o u n t i n g t h e o c c u r r e n c e o f e m e r g e n c y 
s i t u a t i o n s a n d l i k e l y s h i p d r i f t . 

1.1.4 A t y p i c a l subsea w e l l h e a d s y s t e m , as a r u l e , 
s h a l l c o n s i s t o f t h e f o l l o w i n g m a j o r c o m p o n e n t s ( r e f e r t o 
A p p e n d i x 1 ) : 

. 1 a T G B w i t h a c e n t r a l o p e n i n g f o r d r i l l i n g o f t h e 
first s e c t i o n o f t h e w e l l a n d f a c i l i t i e s f o r a t t a c h m e n t o f 
g u i d e l i n e s ; 

.2 a P G B w i t h f a c i l i t i e s f o r a t t a c h m e n t t o t h e 
c o n d u c t o r h o u s i n g a n d g u i d a n c e o f t h e d r i l l i n g a n d 
c o m p l e t i o n e q u i p m e n t ( u n i v e r s a l g u i d e f r a m e , b l o w o u t 
p r e v e n t e r , p r o d u c t i o n t r e e ) ; 

.3 a l o w - p r e s s u r e c o n d u c t o r h o u s i n g w h i c h i n c o r p o ­
ra tes a n i n t e r n a l l a n d i n g s h o u l d e r f o r t h e w e l l h e a d 
h o u s i n g , a n d f a c i l i t i e s o n t h e o u t s i d e f o r a t t a c h m e n t o f 
t h e p e r m a n e n t gu idebase ; 

.4 a ca s ing h e a d h o u s i n g w i t h i n t e r n a l p r o f i l e s f o r 
s u p p o r t o f a l l subsequen t c a s i n g s t r i ngs a n d t h e t u b i n g 
hanger , a n d e x t e r n a l p r o f i l e s f o r a t t a c h m e n t o f t h e 
d r i l l i n g a n d c o m p l e t i o n e q u i p m e n t ( b l o w o u t p r e v e n t e r , 
t r e e ) a n d l a n d i n g i n t h e l o w - p r e s s u r e c o n d u c t o r h o u s i n g ; 

.5 v a r i o u s c a s i n g hange r s w i t h a s soc ia ted a n n u l u s 
s e a l i n g a s sembl i e s f o r s u s p e n s i o n o f t h e c a s i n g s t r i ngs 
a n d i s o l a t i o n o f t h e a n n u l u s . 

1.1.5 T h e s t a n d a r d r a n g e o f w o r k i n g pressures 
(p ressure r a t i n g s ) f o r t h e c a s i n g h e a d e q u i p m e n t , m a i n 
a n d a t t ached e q u i p m e n t o p e r a t i n g u n d e r p r e s s u r e ( v a l v e s , 
c h o k e v a l v e s , h o u s i n g s , c o n n e c t o r s , e tc . ) , as a r u l e , s h a l l 
c o m p r i s e : 1 3 , 8 ; 2 0 , 7 ; 3 4 , 5 ; 6 9 , 0 ; 1 0 3 , 5 a n d 1 3 8 , 0 M P a . 

1.1.6 T o g e t h e r w i t h t h e w e l l h e a d s y s t e m , t h e W H A 
a n d t h e t u b i n g h a n g e r s h a l l p r o v i d e t h e b a r r i e r s b e t w e e n 
t h e r e s e r v o i r a n d t h e e n v i r o n m e n t . I n t h e i n s t a l l a t i o n / 
w o r k o v e r m o d e , t h e b a r r i e r f u n c t i o n s a re t r a n s f e r r e d t o 
t h e L R P f o r V X T , B O P s y s t e m s a n d l a n d i n g s t r i n g o f 
l a rge d i a m e t e r f o r H X T s y s t e m s . 

1.1.7 T h e w e l l h e a d e q u i p m e n t s h a l l b e m a n u f a c t u r e d 
a c c o r d i n g t o t h e t e c h n i c a l d o c u m e n t a t i o n a p p r o v e d b y 
t h e Reg i s t e r . T h e i t e m s o f t h e R e g i s t e r t e c h n i c a l super­
v i s i o n , as a p p l i e d t o t h e w e l l h e a d e q u i p m e n t , a re g i v e n i n 
t h e S P S N o m e n c l a t u r e — r e f e r t o T a b l e 6 . 1 , P a r t I 
" G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " . 
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2 R E Q U I R E M E N T S F O R T H E W E L L H E A D E Q U I P M E N T 

2 . 1 G E N E R A L 

2.1.1 O p e r a t i o n a l c o n d i t i o n s (p ressure r a t i n g , t e m ­
p e r a t u r e a n d o t h e r w e l l p a r a m e t e r s ) s h a l l b e d e f i n e d f o r 
each k i n d o f e q u i p m e n t . 

2.1.2 I n d e s i g n i n g o f t h e subsea w e l l h e a d e q u i p m e n t , 
c o n s i d e r a t i o n s h a l l b e g i v e n t o a l l f u n c t i o n a l l oads 
a r i s i n g i n t h e p rocess o f w e l l d r i l l i n g a n d c o m p l e t i o n , 
w o r k o v e r a n d o p e r a t i o n ( i n c l u d i n g l oads s p e c i f i e d i n 
2 . 3 . 2 , P a r t I I I " O p e r a t i n g C o n d i t i o n s a n d D e s i g n 
L o a d s " ) : 

t e m p o r a r y , w h e n a d r i l l i n g m a r i n e riser a n d w e l l 
c o m p l e t i o n / w o r k o v e r riser ( C / W O ) s y s t e m s are i n s t a l l e d 
i n t h e w e l l h e a d s y s t e m ; 

p e r m a n e n t , w h e n a f l o w l i n e / p r o d u c t i o n riser o r riser/ 
d e l i v e r y l i n e i s a t t ached t o t h e w e l l h e a d s y s t e m . 

2.1.3 T h e bas i c charac te r i s t i c s o f t h e subsea w e l l ­
h e a d e q u i p m e n t are as f o l l o w s : 

m a x i m u m w o r k i n g p re s su re o n t h e w e l l h e a d w h i c h 
m a y a r i se d u r i n g o p e r a t i o n , i n c l u d i n g s h u t d o w n o r 
w o r k o v e r ; 

n o m i n a l i n s i d e d i a m e t e r o f t h e t h r o u g h h o l e . 
2.1.4 T h e n u m b e r o f t h e r u n n i n g subsea w e l l s o n t h e 

s a m e base, as a r u l e , s h a l l n o t exceed 1 0 . 
2.1.5 T h e w e l l s s h a l l b e so spaced apar t as t o ensu re 

ease o f i n s t a l l a t i o n , m a i n t e n a n c e d u r i n g o p e r a t i o n , b u t , as 
a r u l e , a t n o t less t h a n 5 ,5 m , a n d t h e d i s t ance b e t w e e n 
t h e r o w s s h a l l n o t b e less t h a n 3 ,5 m . 

2.1.6 T h e w e l l h e a d e q u i p m e n t s h a l l b e d e s i g n e d f o r 
o p e r a t i o n w i t h i n t h e r a n g e o f w o r k i n g t e m p e r a t u r e s t o b e 
d e t e r m i n e d i n accordance w i t h t h e r e q u i r e m e n t s o f I S O 
s t anda rd 1 0 4 2 3 w i t h d u e r e g a r d f o r t h e p o s s i b l e h e a t i n g 
o r c o o l i n g d u r i n g o p e r a t i o n (e .g . J o u l e - T h o m p s o n effect , 
p u m p i n g o f h e a t e d l i q u i d s , e tc . ) 

C o n s i d e r a t i o n s h a l l b e g i v e n t o t h e ef fec t o f t h e 
t e m p e r a t u r e g r ad i en t s , t e m p e r a t u r e cyc les f o r t h e m e t a l 
a n d n o n - m e t a l e q u i p m e n t pa r t s . 

2.1.7 T h e c a s i n g h e a d a t t a c h m e n t s y s t e m a n d t h e 
L P M V / U P M V s h a l l r e m a i n o p e r a b l e a f t e r b e i n g sub­
j e c t e d t o t h e a c t i o n o f t h e t y p i c a l a c c i d e n t a l loads ( r e f e r 
t o 2 . 1 . 1 0 , P a r t П1 " O p e r a t i o n a l C o n d i t i o n s a n d D e s i g n 
L o a d s " ) . 

2.1.8 M a t e r i a l s s h a l l b e se lec ted i n accordance w i t h 
t h e r e q u i r e m e n t s o f 1.2, P a r t I I " G e n e r a l R e q u i r e m e n t s 
f o r t h e D e s i g n o f t h e S u b s e a P r o d u c t i o n S y s t e m s " a n d 
r e c o g n i z e d s tandards . 

2.1.9 F l a n g e s , shaped p a r t s , gaske t s a n d seals , 
fas teners f o r t h e subsea s y s t e m s s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s o f 7 . 1 , 7 . 2 a n d 7.3 o f I S O 1 3 6 2 8 A 

2.1.10 C a s i n g heads , c a s i n g h a n g e r a s s e m b l i e s , 
t u b i n g h a n g e r s p o o l s , as w e l l as a l l t h e a s sembl i e s u n d e r 
p res su re , excep t f o r t h e d r i l l i n g m u d l i n e a s sembl i e s s h a l l 
b e d e s i g n e d i n a c c o r d a n c e w i t h t h e r e q u i r e m e n t s 
o f I S O 1 0 4 2 3 . 

2.1.11 L i f t i n g dev ices a n d g u i d a n c e s y s t e m s s h a l l 
c o m p l y w i t h t h e r equ i r emen t s o f A n n e x К t o I S O 1 3 6 2 8 - 4 . 
F o r c a l c u l a t i o n s r e l e v a n t t o t h e w o r k o v e r risers t h e 
r e q u i r e m e n t s o f I S O 1 3 6 2 8 - 7 a re app l i c ab l e . 

2.1.12 I t i s e s sen t i a l t o ensu re i n t e r c h a n g e a b i l i t y o f 
i n d i v i d u a l c o m p o n e n t s a n d u n i t s o f t h e e q u i p m e n t , i f t h e 
r e q u i r e m e n t s f o r f u n c t i o n i n g a l l o w t h i s . T h e i n t e r c h a n ­
g e a b i l i t y b e t w e e n t h e W H A , t u b i n g h e a d s , caps , 
i n s t r u m e n t a l i n t e r f aces , etc. s h a l l b e e n s u r e d a t t h e 
d e s i g n s tage. 

2.1.13 A l l t h e h y d r a u l i c a l l y o p e r a t e d e q u i p m e n t 
w h i c h i s n o t i n d i r e c t con tac t w i t h w e l l f l u i d s s h a l l 
r e m a i n o p e r a b l e i n cases w h e r e p re s su re i n t h e h y d r a u l i c 
d r i v e s y s t e m i s v a r i e d t h r o u g h a r a n g e from 0 , 9 u p t o 
1,1 t i m e s t h e e s t ab l i shed w o r k i n g pressure . 

2.1.14 T h e X - m a s t r ee p a c k a g e s h a l l h a v e m a r k i n g 
w h i c h bears , as a m i n i m u m , t h e f o l l o w i n g i n f o r m a t i o n : 

n a m e , l o c a t i o n o f t h e m a n u f a c t u r e r , da te o f m a n u ­
fac tu re ; 

d e s i g n a t i o n o f t h e b l o c k (package ) ; 
w o r k i n g p ressu re ; 
w o r k i n g t e m p e r a t u r e ; 
m a t e r i a l class ( i n c l u d i n g t h e m a x i m u m a l l o w a b l e 

p a r t i a l p r e s su re o f h y d r o g e n s u l p h i d e ) ; 
s e r i a l n u m b e r . 
2.1.15 E q u i p m e n t d e s i g n e d w i t h t h r e a d e d j o i n t s 

( e x c e p t f o r c a s i n g a n d t u b i n g heads ) s h a l l h a v e s izes a n d 
w o r k i n g pressures as g i v e n i n T a b l e 2 . 1 . 1 5 . 

T a b l e 2.1.15 

E q u i p m e n t D i a m e t e r , W o r k i n g p r e s s u r e , 
m m M P a 

12,7 69,0 
P i p e s ( l i n e a r p o r t i o n ) F r o m 19,1 u p t o 50,8 34,5 

F r o m 63,5 u p t o 152,4 20 ,7 

T r e e p i p i n g F r o m 26 ,7 u p t o 114,3 34,5 

F r o m 114,3 u p t o 2 7 3 , 1 34,5 
C a s i n g s t r i n g s F r o m 298 ,5 u p t o 339 ,7 20 ,7 

F r o m 406 ,4 u p t o 508 13,8 

2.1.16 G e n e r a l r e q u i r e m e n t s f o r v a r i o u s t y p e s o f t h e 
w e l l h e a d e q u i p m e n t a re g i v e n i n A n n e x e s A 3 , A 4 
a n d A 5 t o I S O 1 3 6 2 8 - 1 . 
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2.2 W H A A N D T U B I N G H E A D C O N N E C T O R S 

2.2.1 T h r e e t y p e s o f c o n n e c t o r s s h a l l b e c o m m o n l y 
used : 

h y d r a u l i c r e m o t e opera ted ; 
m e c h a n i c a l r e m o t e ac tua ted ; 
m e c h a n i c a l d i v e r / R O V ope ra t ed . 
2.2.2 A l l c o n n e c t o r s s h a l l b e d e s i g n e d b y s i ze , 

p res su re r a t i n g c o n s i s t e n t w i t h t h e t y p e o f t h e c a s i n g 
h e a d t o w h i c h t h e y w i l l b e a t t ached ( r e f e r t o T a b l e 2 . 2 . 2 ) . 
T h e W H A c o n n e c t o r s s h a l l c o n f o r m t o s t a n d a r d w o r k i n g 
p res su re r a t i n g s as g i v e n i n 1.1.5. 

2.2.3 T h e c o n n e c t o r b o d y p r o o f p r e s su re s h a l l b e 1.5 
t i m e s t h e w o r k i n g p ressu re . P o s s i b l e e f fec t o f t h e w e l l 
f l u i d p r e s su re d u e t o l e a k a g e o f t h e sur face c o n t r o l l e d 
s u b - s u r f a c e s a f e l y v a l v e s h a l l b e c o n s i d e r e d . T h e 
c o n n e c t o r m a y b e a separate u n i t o r m a y b e i n t e g r a l 
w i t h t h e X - m a s t r ee v a l v e b l o c k . 

2.2.4 T h e r e m o t e l y o p e r a t e d c o n n e c t o r s h a l l b e 
e q u i p p e d w i t h a n e x t e r n a l p o s i t i o n i n d i c a t o r s u i t a b l e f o r 
o b s e r v a t i o n b y d i v e r / R O V . 

2.2.5 T h e c o n n e c t o r s h a l l b e p r o v i d e d w i t h a se l f -
l o c k i n g m e c h a n i s m t o p r e v e n t re lease d u e t o los s o f 
h y d r a u l i c l o c k i n g p ressu re . T h e d e s i g n o f m e c h a n i c a l 
l o c k i n g dev ices s h a l l c o n s i d e r re lease i n t h e e v e n t o f 
f a i l u r e t o t h e p r i m a r y a c t u a t i n g s y s t e m o r o t h e r damages . 

2.2.6 T h e d e s i g n o f t h e c o n n e c t o r s h a l l en su re t h a t 
t r a p p e d f l u i d does n o t i n t e r f e r e w i t h t h e o p e r a b i l i t y 
t h e r e o f . 

2.3 W E L L H E A D E Q U I P M E N T D E S I G N 

2.3.1 T h e w e l l h e a d e q u i p m e n t s h a l l b e so d e s i g n e d 
as t o ensu re p u m p i n g - o u t o r i n j e c t i o n o f f l u i d s b o t h i n t o 
t h e w e l l t u b i n g a n d i n t o t h e a n n u l u s . 

2.3.2 A l l s y s t e m c o m p o n e n t s w h i c h d u r i n g o p e r a t i o n 
w i l l b e b r o u g h t t o sur face s h a l l b e e q u i p p e d w i t h 
necessary devices f o r s l i n g i n g . A l l packages w i t h w e i g h t 
o f 1 0 1 a n d m o r e , as a r u l e , s h a l l h a v e spec ia l o p e n i n g s i n 
t h e f r a m e ( h o u s i n g ) f o r seafas ten ing d u r i n g t r a n s p o r t a t i o n . 

M o u n t i n g surfaces a n d c o n n e c t o r s s h a l l b e p r o t e c t e d 
aga ins t p o s s i b l e damages d u r i n g t r a n s p o r t a t i o n . A l l sea l 
surfaces , f o r t h e p e r i o d o f s to rage , t r a n s p o r t a t i o n a n d 
m o u n t i n g s h a l l b e p r o t e c t e d b y r e a d i l y r e t r i e v a b l e 
p r o t e c t i v e c o v e r s . 

2.3.3 T h e w e l l h e a d e q u i p m e n t s h a l l b e p r o v i d e d 
w i t h c a t h o d i c p r o t e c t i o n s y s t e m . 

2.3.4 P r o v i s i o n s h a l l b e m a d e f o r t h e use o f R O V t o 
c a r r y o u t r e p l a c e m e n t s o f i n d i v i d u a l u n i t s o f t h e 
e q u i p m e n t . R O V s e m p l o y e d o n t h e f i e l d c o n c e r n e d s h a l l 
b e adap ted f o r d e a l i n g w i t h a l l t h e t y p e s o f e q u i p m e n t 
used . 

2.3.5 E q u i p m e n t w h i c h s h a l l b e m o u n t e d a n d 
d i s m o u n t e d o n t h e f i e l d s h a l l en su re p e r f o r m a n c e o f 
these o p e r a t i o n s w i t h t h e m a t i n g surfaces b e i n g o u t o f 
p a r a l l e l b y u p t o 1,5 °C. 

2.3.6 E q u i p m e n t t h e s e r v i c i n g o f w h i c h r e q u i r e s 
e n t r y o f t h e p e r s o n n e l i n t o t h e m o d u l e s s h a l l b e f i t t e d 
w i t h l adders , p l a t f o r m s , gua rds i n accordance w i t h t h e 
r e c o g n i z e d s a f e l y s tandards a n d r u l e s . W h e r e necessary , 
p a s s a g e w a y s a n d l adders s h a l l b e a r r a n g e d b e t w e e n 
m o d u l e s . 

2.3.7 H y d r a u l i c c y l i n d e r s o f t h e m e c h a n i s m s f o r 
l o c k i n g c o n n e c t i o n s s h a l l b e i n r e t r a c t e d p o s i t i o n w h e n 
t h e c o n n e c t o r i s l o c k e d . 

2.3.8 F o r i n s t a l l a t i o n a n d a t t a c h m e n t o f u n i t s h a v i n g 
g u i d e l i n e s , u se s h a l l b e m a d e o f a th ree-s tage i n s t a l l a t i o n 
s y s t e m , i n c o r p o r a t i n g g u i d e cables , c o n n e c t o r h o u s i n g 
a n d gu ide s f o r p rec i se i n s t a l l a t i o n . 

2.3.9 W H A c o n s t r u c t i o n s o f o t h e r l a r g e - s i z e d u n i t s 
s h a l l b e d e s i g n e d i n s u c h a w a y as t o b e s t ab le w i t h o u t 
a d d i t i o n a l s u p p o r t s ( f r a m e s ) . T o i m p a i r a d d i t i o n a l 
s t a b i l i t y a n d r educe l o a d o n i n d i v i d u a l e q u i p m e n t i t e m s , 
u s e o f a d d i t i o n a l f r a m e s , s u p p o r t s a n d b a s e s i s 
p e r m i s s i b l e . 

2.3.10 A l l j o i n t s s h a l l b e so d e s i g n e d t h a t i n t h e 
e v e n t o f f a i l u r e t o t h e p r i m a r y c o n r t o l s y s t e m t h e 
e q u i p m e n t c a n b e capab le o f b e i n g c o n t r o l l e d u s i n g 
m e c h a n i c a l ac tua to r s . 

2.3.11 A l l de tachab le j o i n t s s h a l l b e de s igned i n s u c h 
a w a y as t o p r e c l u d e s p o n t a n e o u s re lease d u e t o e f fec t o f 
v i b r a t i o n , e x t e r n a l l o a d s , t e m p e r a t u r e stress a n d o t h e r 
k i n d s o f ef fects o n t h e l o c k i n g m e c h a n i s m . 

T a b l e 2.2.2 

S y s t e m s i z e B O P s t a c k H i g h p r e s s u r e h o u s i n g M i n i m u m v e r t i c a l b o r e 
c o n f i g u r a t i o n w o r k i n g p r e s s u r e 

m m — M P a i n — p s i M P a p s i m m i n 

4 7 6 — 6 9 18 3/4 — 10 000 s i n g l e 69,0 10 000 4 4 6 17,56 
4 7 6 — 103 18 3/4 — 15 000 s i n g l e 103,5 15 000 4 4 6 17,56 
4 2 5 — 35 16 3/4 — 5 000 s i n g l e 34,5 5 0 0 0 384 15,12 
4 2 5 — 6 9 16 3/4 — 10 000 s i n g l e 69,0 10 000 384 15,12 

527 — 540 — 14 2 0 3/4 — 2 1 1/4 — 2 000 d u a l 13,8 2 0 0 0 4 7 2 18,59 
3 4 6 — 6 9 13 5/8 — 10 000 69,0 10 000 313 12,31 
5 4 0 — 35 2 1 1/4 — 5 000 d u a l 34,5 5 0 0 0 4 7 2 18,59 

346 — 103 13 5/8 — 15 000 
d u a l 

103,5 15 000 313 12,31 
4 7 6 — 6 9 18 3/4 — 10 000 69,0 10 000 4 4 6 17,56 

346 — 103 13 5/8 — 15 000 d u a l 103,5 15 000 313 12,31 
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2.3.12 S t r e n g t h o f t h e w e l l h e a d e q u i p m e n t b o d y 
c o m p o n e n t s i s assessed b y p r o o f p r e s s u r e t e s t i n g 
c o n d u c t e d a t 1,5 t i m e s t h e w o r k i n g p re s su re f o r t h e 
n o m i n a l i n s i d e d i a m e t e r m o r e t h a n 3 5 0 m m , w h i l e a t t h e 
n o m i n a l i n s i d e d i a m e t e r e q u a l t o o r less t h a n 3 5 0 m m t h e 
p r o o f p r e s su re o v e r t h e w o r k i n g p re s su re r a n g e from 
13 ,8 u p t o 3 4 , 5 M P a i s a s s u m e d t o b e 2 , 0 t i m e s t h e 
w o r k i n g p res su re , o v e r t h e r a n g e f r o m 6 9 , 0 u p t o 
1 3 8 , 0 M P a — 1,5 t i m e s t h e w o r k i n g p ressu re . 

23.13 T h e w e l l s h a l l b e equipped w i t h S C S S V . T h e 
c o n t r o l pos t o f t he surface c o n t r o l l e d sub-surface safety 
v a l v e s a n d r e m o t e c o n t r o l o f t h e w e l l h e a d a s sembly gate 
v a l v e s s h a l l c o m p l y w i t h t he r equ i r emen t s o f P a r t X I " S y s ­
t e m s f o r M o n i t o r i n g , C o n t r o l a n d E m e r g e n c y P r o t e c t i o n " . 

2.3.14 T h e w e l l h e a d e q u i p m e n t s h a l l p r o v i d e 
m o n i t o r i n g o f p r e s su re i n t u b i n g a n d a n n u l u s . 

2.3.15 W e l l s , p i p e l i n e s , e tc , s h a l l b e b l o w n a n d 
d i s cha rged t h r o u g h t h e b l o w i n g a n d d i s c h a r g i n g u n i t . 

3 S U B S E A W E L L H E A D A S S E M B L Y 

3 . 1 G E N E R A L 

3.1.1 T h e W H A s h a l l g e n e r a l l y i n c l u d e : 
X - m a s t r ee ; 
t u b i n g hange r ; 
sub f o r m o u n t i n g t h e t u b i n g h a n g e r h o u s i n g o n t h e 

e q u i p m e n t o f t h e m u d l i n e ca s ing hange r ; 
t r ee cap. 
3.1.2 M a j o r f u n c t i o n a l packages b e i n g p a r t o f o t h e r 

S P S s y s t e m s m a y a l so b e i n s t a l l e d o n t h e subsea W H A . 
3.1.3 T h e subsea W H A s h a l l b e so d e s i g n e d as t o 

p r o v i d e v e r t i c a l access t o t h e p r o d u c t i o n b o r e ( P T 
c h a n n e l ) t o p e r f o r m w o r k s f o r i n d u c i n g i n f l o w , s u p p l y ­
i n g w o r k i n g f l u i d t o t h e su r face c o n t r o l l e d subsur face 
s a f e ty v a l v e , as w e l l as t o p e r f o r m t h e w e l l w o r k o v e r 
o p e r a t i o n s . 

3.1.4 T h e X - m a s t r ee s h a l l en su re w e l l h e a d s e a l i n g , 
c o n t r o l o v e r t h e w e l l p r o d u c t i o n c o n d i t i o n s a n d p e r f o r ­
m a n c e o f t h e w e l l c o n t r o l a n d w o r k o v e r o p e r a t i o n s . 

3.1.5 A s a r u l e , t h e X - m a s t r ee i n c o r p o r a t e s : 
h o u s i n g o f m o n o b l o c k t y p e ; 
m o n o b l o c k t o t u b i n g h e a d h o u s i n g c o n n e c t o r ; 
g a t e / s h u t o f f v a l v e s ; 
g u i d e f r a m e ; 
stab p o c k e t s f o r t h e P T ; 
s ide o u t l e t s w i t h c o n n e c t o r s . 
3.1.6 T h e X - m a s t r ee m o n o b l o c k s h a l l b e m a d e o f 

a n t i c o r r o s i v e m a t e r i a l . A l l f l a n g e a n d b u t t j o i n t s o f t h e X -
m a s t ree c o m p o n e n t s s h a l l b e sea led w i t h t h e u se o f 
m e t a l gaskets o f a p p r o p r i a t e s t andard . 

3.1.7 A l l g a t e / s h u t o f f v a l v e s o f t h e subsea W H A 
s h a l l h a v e : 

h y d r a u l i c a c t u a t o r w i t h ga te p o s i t i o n i n d i c a t o r ; 
n o n - r e t u r n v a l v e s f o r p e r i o d i c i n j e c t i o n o f p r o t e c t i v e 

l u b r i c a n t i n t o t h e h o u s i n g s i n o r d e r t o p r e v e n t a c c u m u l a ­
t i o n o f m e c h a n i c a l i m p u r i t i e s ; 

p res su re a n d t e m p e r a t u r e p i c k u p s a t t h e w e l l h e a d 
w i t h t r a n s m i s s i o n o f t h e i r r e a d i n g s t o c o n t r o l p a n e l ; 

ga te p o s i t i o n ( o p e n / c l o s e d ) p i c k u p s . 
3.1.8 T y p e o f t h e w e l l h e a d a s s e m b l y s h a l l b e d e f i n e d 

b y t h e d e s i g n a p p r o v e d b y t h e R e g i s t e r . T h e S P S s h a l l 

p r e f e r a b l y b e p r o v i d e d w i t h a w e l l h e a d a s s e m b l y o f a 
s i n g l e t y p e : V X T o r H X T . 

B a s i c types o f X - m a s t ree are descr ibed i n A p p e n d i x 2 . 
3.1.9 B a s i c r e q u i r e m e n t s f o r V X T a n d H X T v a l v i n g 

a n d t h e r e q u i r e m e n t s t h e r e o f s h a l l c o m p l y w i t h 6 . 2 
o f I S O 1 3 6 2 8 A 

3.1.10 T h e subsea W H A is c o n t r o l l e d w i t h t h e u se o f 
a h y d r o - p o w e r p l a n t a r r a n g e d o n t h e F P U / F O P u s e d f o r 
t h e S P S c o n t r o l . T h e r e q u i r e m e n t s f o r t h e h y d r o - p o w e r 
p l a n t s a re set o u t i n P a r t X I " S y s t e m s f o r M o n i t o r i n g , 
C o n t r o l a n d E m e r g e n c y P r o t e c t i o n " . 

3.1.11 T h e W H A s h a l l b e e q u i p p e d w i t h p res su re 
m o n i t o r i n g p o i n t s f o r i n d i c a t i o n a n d p re s su re t e s t i n g o f 
v a l v e s . T h e n e c e s s i t y o f p re s su re m o n i t o r i n g p o i n t s 
f o r E S D s h a l l b e s p e c i f i e d b y d e s i g n . 

3.2 S H U T O F F A N D C O N T R O L V A L V E S . 
V A L V E S A N D T H E I R A C T U A T O R S 

3.2.1 A l l t h e t r ee gate v a l v e s s h a l l h a v e d o u b l e - s i d e 
s e a l i n g a n d b e o p e r a b l e u n d e r s ta t i c p res su re i n t h e w e l l 
w h i l e i n c l o s e d p o s i t i o n . 

3.2.2 V e r t i c a l l y i n s t a l l e d t r ee v a l v e s ( i n t u b i n g a n d 
a n n u l u s space) s h a l l b e ac tua ted m e c h a n i c a l l y b y R O V . 

3.2.3 T h e gate p o s i t i o n i n d i c a t o r s s h a l l b e i n s t a l l e d 
o n a l l v a l v e s a n d ac tua to r s , t h e y s h a l l b e c l e a r l y r eadab le 
b y t h e R O V ' s v i d e o s y s t e m s a t a l l t y p e s o f c o n t r o l , 
a r r a n g e m e n t o f t o o l s a n d m a n i p u l a t o r s . 

3.2.4 S h e a r p i n subs w h i c h a r e i n t e n d e d f o r 
m a n i p u l a t i o n s w i t h R O V s h a l l n o t b e u s e d w h e r e 
p e r m a n e n t v a l v e c o n t r o l i s p r o v i d e d . 

3.2.5 H y d r a u l i c a l l y o p e r a t e d v a l v e s s h a l l i n c o r p o r a t e 
a b i l i t y t o b e c l o s e d s a f e l y i n t h e e v e n t o f f a i l u r e t o t h e 
h y d r a u l i c s y s t e m . 

3.2.6 T h e d e s i g n o f t h e s h u t o f f v a l v e s , t h e i r 
ac tua to r s , c o n n e c t i n g flanges s h a l l m e e t , as a m i n i m u m , 
t h e r e q u i r e m e n t s o f 7 . 1 0 o f I S O 1 3 6 2 8 A 

3.2.7 T h e c h o k e v a l v e s a n d t h e i r ac tua to r s s h a l l 
m e e t , as a m i n i m u m , t h e r e q u i r e m e n t s o f 7 . 2 1 
o f I S O 1 3 6 2 8 A 
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3.3 V E R T I C A L X - M A S T R E E C A P 

3.3.1 T h e cap s h a l l b e i n s t a l l e d a n d l o c k e d o n t o t h e 
r e - e n t r y h u b o f t h e X - m a s t r ee a n d s h a l l p r o t e c t s e a l i n g 
surfaces a n d h y d r a u l i c s y s t e m j o i n t s u s e d f o r separab le 
e q u i p m e n t . 

3.3.2 I n case w h e r e a t r ee cap p e r m a n e n t l y k e p t 
u n d e r p res su re i s u sed , h y d r a u l i c l i n k b e t w e e n t h e cap 
a n d e q u i p m e n t u s e d s h a l l en su re p e r f o r m a n c e o f t h e 
f o l l o w i n g f u n c t i o n s : 

l o c k i n g / u n l o c k i n g o f t h e cap c o n n e c t o r , i f t h e r e i s a 
h y d r a u l i c ac tua to r ; 

c o n t r o l o v e r t h e cap sea l t i g h t n e s s ; 
d e p r e s s u r i z a t i o n ; 
p o s s i b i l i t y o f d i s m o u n t i n g w i t h R O V i n t e r v e n t i o n . 
3.3.3 G e n e r a l r e q u i r e m e n t s f o r t h e t r ee cap h a n d l i n g 

t o o l s s h a l l m e e t , as a m i n i m u m , t h e r e q u i r e m e n t s o f 7 .13 
a n d 7 . 1 4 o f I S O 1 3 6 2 8 A 

3.4 C A S I N G H E A D H O U S I N G 

3.4.1 T h e w o r k i n g p re s su re s h a l l c o m p l y w i t h t h e 
s p e c i f i c a t i o n a p p r o v e d b y t h e R e g i s t e r , b u t n o t b e less 
t h a n 6 9 , 0 M P a . 

3.4.2 P r o v i s i o n s h a l l b e m a d e f o r a s u f f i c i e n t n u m b e r 
o f p laces f o r s e c u r i n g a n d s e a l i n g o f c a s i n g s t r i ngs 
s p e c i f i e d b y t h e w e l l p r o g r a m . 

3.4.3 A l l suppo r t s , seals a n d o t h e r c o m p o n e n t s t h e 
r e p l a c e m e n t o f w h i c h i s l i k e l y t o b e r e q u i r e d d u r i n g 
o p e r a t i o n s h a l l b e d e s i g n e d so t h a t t h e y c a n b e r e p l a c e d 
u s i n g i n d i v i d u a l u n i t s , w i t h o u t d a m a g e t o s e a l i n g 
surfaces . 

3.4.4 T h e ca s ing h e a d s h a l l b e e q u i p p e d w i t h a 
s t anda rd p r o t e c t i v e a n t i c o r r o s i v e m e a n s . 

3.4.5 T h e c a s i n g h e a d s y s t e m s h a l l b e p r o v i d e d w i t h 
a n o u t l e t c o n n e c t i o n t o c a r r y o f f w e l l d r i l l i n g c u t t i n g s 
a n d w e l l f l u i d t o a ded ica t ed z o n e o n t h e seabed. 

3.5 T U B I N G H E A D 

3.5.1 T h e subsea W H A t u b i n g h e a d s h a l l p r o v i d e f o r 
t u b i n g h a n g e r a n d m e e t t h e f o l l o w i n g r e q u i r e m e n t s : 

t h e t u b i n g h a n g e r s h a l l b e so d e s i g n e d as t o s ea l t h e 
a n n u l u s b e t w e e n t h e t u b i n g s t r i n g a n d c a s i n g s t r i n g ; 

t h e t u b i n g h a n g e r s h a l l b e o f f e m a l e t y p e , e q u i p p e d 
w i t h a h y d r a u l i c a l l y ac tua ted l o c k i n g m e c h a n i s m , as w e l l 
as packe r s f o r s e a l i n g t h e r e o f i n t h e h o u s i n g ; 

t h e h a n g e r s h a l l pass f r e e l y t h r o u g h t h e d r i l l i n g riser 
a n d B O P a s s e m b l y ; 

t h e t u b i n g h a n g e r s h a l l i n c l u d e p r o v i s i o n f o r d o w n 
h o l e h y d r a u l i c s l i n e s f o r c o n t r o l o f t h e S C S S V ; 

i t s h a l l b e p o s s i b l e t o re lease t h e t u b i n g h a n g e r 
l o c k i n g m e c h a n i s m u s i n g a separate m e c h a n i c a l d e v i c e , 
i n case o f e m e r g e n c y . 

3.5.2 T h e t u b i n g heads s h a l l b e d e s i g n e d b y s i ze , 
p res su re r a t i n g a n d p r o f i l e t y p e s o f t h e i r t o p a n d b o t t o m 
c o n n e c t i o n s . T h e t u b i n g h e a d a n d c o n n e c t o r m a y b e 
m a n u f a c t u r e d as a n i n t e g r a l u n i t . T h e r a n g e o f t h e 
w o r k i n g p ressures f o r t h e t u b i n g heads s h a l l c o n f o r m t o 
t h a t g i v e n i n 1.1.5. I n case, w h e r e t h e t u b i n g h e a d a n d 
c o n n e c t o r a re m a n u f a c t u r e d as a n i n t e g r a l u n i t , t h e 
p res su re r a t i n g s h a l l a p p l y t o t h e u n i t as a w h o l e . T h e tes t 
p res su re s h a l l b e 1,5 t i m e s o f t h e w o r k i n g p ressu re . 

3.5.3 H y d r a u l i c a l l y ac tua ted t r ee a n d t u b i n g h e a d 
c o n n e c t o r s s h a l l b e capable o f c o n t a i n i n g h y d r a u l i c 
re lease pressures o f a t l eas t 1,25 t i m e s h y d r a u l i c r a t e d 
w o r k i n g p ressu re . T h e c o n n e c t o r d e s i g n s h a l l p r o v i d e 
g rea te r u n l o c k i n g f o r c e t h a n l o c k i n g f o r c e . 

3.5.4 H y d r a u l i c a l l y a c t u a t e d s y s t e m s s h a l l b e 
d e s i g n e d w i t h a s e c o n d a r y ( b a c k - u p ) re lease m e t h o d 
w h i c h m a y b e e i t h e r h y d r a u l i c o r m e c h a n i c a l . 

3.5.5 S e a l surfaces s h a l l b e i n l a i d w i t h m a t e r i a l 
w h i c h does n o t c o r r o d e i n s e a w a t e r a n d does n o t en t e r 
i n t o a r e a c t i o n w i t h i n j e c t e d f l u i d s . I n l a y s a re n o t 
r e q u i r e d i f t h e base sea l m a t e r i a l m e e t s t hese r e q u i r e ­
m e n t s . D e s i g n o f t h e seals s h a l l a l l o w f o r t h e i r s i m p l e 
a n d safe r e p l a c e m e n t . 

3.6 G U I D E F R A M E O F X - M A S T R E E 

3.6.1 T h e g u i d e f r a m e o f t h e X - m a s t r ee s h a l l ensu re : 
R O V m o o r i n g f o r p e r f o r m i n g a l l necessa ry o p e r a ­

t i o n s ( o p e r a t i o n o f v a l v e s , c o n n e c t o r s , r e p l a c e m e n t o f 
i n d i v i d u a l a s sembl i e s a n d u n i t s , e tc . ) ; 

p r o t e c t i o n aga ins t m e c h a n i c a l d a m a g e s t o X - m a s 
t ree d u r i n g t r a n s p o r t a t i o n a n d m o u n t i n g ; 

p o s s i b i l i t y o f v i s u a l i n s p e c t i o n o f t h e W H A b y R O V . 
3.6.2 T h e g u i d e f r a m e o f t h e X - m a s t r ee s h a l l 

i n c o r p o r a t e b u i l t - i n s t ruc tu re s f o r p r o t e c t i o n o f t h e v a l v e 
ac tua to r s a n d o t h e r e q u i p m e n t . T h e p r o t e c t i v e s t ruc tu res 
s h a l l w i t h s t a n d i m p a c t l o a d o f 1 0 k J o v e r a n area 
b o u n d e d b y a c i r c l e w i t h a d i a m e t e r o f 1 0 0 m m . 

3.6.3 S t r e n g t h c a l c u l a t i o n s h a l l b e m a d e w i t h d u e 
r e g a r d f o r l oads from t o o l s a n d R O V a r i s i n g d u r i n g 
e x e c u t i o n o f w o r k s . 

3.6.4 A l l s y s t e m s f o r i n t e r a c t i o n w i t h R O V s h a l l b e 
a r r a n g e d o n t h e X - m a s T r e e m o d u l e s u c h t h a t t h e y c a n b e 
r e a d i l y accessed b y t h e R O V i n a h o r i z o n t a l p o s i t i o n . 
T h e p r i m a r y R O V access p o i n t f o r t h e X - m a s t r ee 
a n d W H A s h a l l b e a v e r t i c a l p a n e l s i t e d o n t h e t r ee 
m o d u l e . 

3.6.5 T h e t e c h n i c a l r e q u i r e m e n t s f o r t h e g u i d e f r a m e 
a n d i t s e q u i p m e n t s h a l l c o n f o r m t o t h e r e q u i r e m e n t s o f 
7 . 1 5 o f I S O 1 3 6 2 8 A 
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3 .7 L O W E R R I S E R P A C K A G E ( D R I L L I N G / W O R K O V E R ) 

3.7.1 T h e t e c h n i c a l r e q u i r e m e n t s f o r t h e L R P s h a l l 
c o n f o r m t o t h e r e q u i r e m e n t s o f t h e s tandards r e c o g n i z e d 
b y t h e R e g i s t e r , i n p a r t i c u l a r , I S O 1 3 6 2 8 - 7 . A s a r u l e , 
t h e L R P s h a l l c o n s i s t o f t h e f o l l o w i n g e q u i p m e n t w h i c h 
s h a l l en su re t h e f o l l o w i n g : 

. 1 d i r e c t a n d f u l l access t o t h e t u b i n g a n d a n n u l u s 
space w i t h o u t a n y r e s t r i c t i o n s ; 

.2 P T s h a l l b e f i t t e d w i t h a t leas t t w o r a m b l o w o u t 
p r e v e n t e r s w h i c h s h a l l b e h y d r a u l i c a l l y ac tua t ed t o 
p r e c l u d e s p o n t a n e o u s m o v e m e n t o f t h e r a m s i n c l o s e d 
p o s i t i o n . T h e m a x i m u m c l o s i n g t i m e o f t h e p r e v e n t e r s 
s h a l l n o t exceed 2 0 s; 

.3 d i s t ance b e t w e e n t h e t o p a n d b o t t o m p r e v e n t e r s 
s h a l l b e s u f f i c i e n t t o a c c o m m o d a t e a p i p e s e c t i o n o f n o t 
less t h a n 0 , 2 5 m i n l e n g t h , t h a t i s t h e d i s t ance s h a l l b e o f 
0 , 2 5 m + p r e v e n t e r h e i g h t ; 

.4 t o p r a m s s h a l l b e o f b l i n d - s h e a r t y p e a n d s h a l l 
en su re s h e a r i n g o f f l e x i b l e p ipe s , cables a n d o t h e r w e l l 
e q u i p m e n t l i s t e d i n t h e c u s t o m e r ' s s p e c i f i c a t i o n ; 

.5 b o t t o m r a m s s h a l l ensure sea l ing o f t h e w e l l w i t h r u n 
i n p ipes t he s ize o f w h i c h is speci f ied b y t he cus tomer , 

.6 h y d r a u l i c s y s t e m o f t h e b o t t o m p r e v e n t e r ( w i t h 
t u b i n g r a m s ) s h a l l a l l o w f o r i t s r e - o p e n i n g a f t e r 
d i s c o n n e c t i o n o f R O V ; 

.7 p l ace s h a l l b e p r o v i d e d o n t h e a n n u l u s l i n e f o r 
i n s t a l l a t i o n o f a n e m e r g e n c y h y d r a u l i c a l l y ac tua ted gate 
v a l v e capable o f s h e a r i n g w i r e w h e n b e i n g c losed ; 

.8 p ackage s h a l l i n c o r p o r a t e a t o p r a m capab le t o 
shear a b r a i d e d cab le w h e n b e i n g c lo sed ; 

.9 p ackage s h a l l i n c o r p o r a t e a h y d r a u l i c a l l y ac tua ted 
c r o s s - o v e r v a l v e w h i c h t r a n s f e r t h e s y s t e m t o safe 
c o n d i t i o n w h e n b e i n g c losed ; 

.10 p r o v i s i o n s h a l l b e m a d e f o r i n j e c t i o n o f 
d i s p l a c i n g f l u i d i n t o t h e t u b i n g t h r o u g h t h e r i s e r 
c o n n e c t e d t o t h e a n n u l u s , w i t h t h e p r e v e n t e r c lo sed . 

3.7.2 T h e L R P s h a l l a l l o w f o r safe d i s c o n n e c t i o n o f 
t h e s e r v i c e r i s e r w i t h o u t d i scha rge o f t h e w e l l f l u i d s t o 
t h e e n v i r o n m e n t u n d e r a l l o p e r a t i o n a l c o n d i t i o n s . 

3.7.3 A l l t h e bas i c sur face c o n t r o l l e d s a f e l y v a l v e s o f 
t h e t r ee s h a l l b e c l o s e d i n t h e e v e n t o f d i s c o n n e c t i o n o f 
t h e r i s e r b e t w e e n t h e u p p e r a n d l o w e r c o n n e c t i o n p o i n t s 
d u r i n g p e r f o r m a n c e o f w o r k s . 

3.7.4 T h e c o n n e c t o r s s h a l l i n c o r p o r a t e a b i l i t y t o b e 
r e l eased b y R O V i n case o f f a i l u r e t o t h e p r i m a r y s y s t e m . 

3.7.5 A l l v a l v e s , r a m s a n d t h e i r l o c k i n g dev i ce s s h a l l 
b e e q u i p p e d w i t h gate p o s i t i o n i n d i c a t o r s c l e a r l y r e a d ­
ab le b y t h e R O V ' s v i d e o s y s t e m s . 

3.7.6 T h e L R P s h a l l b e capable o f i n j e c t i n g c h e m i c a l 
agents i n t o t h e w e l l . 

3.7.7 A l l v a l v e s s h a l l b e capab le o f b e i n g o p e r a t e d 
b y R O V . T h e c r o s s - o v e r v a l v e s h a l l b e e q u i p p e d w i t h 
p a r a l l e l s l i d e ga t e v a l v e s w i t h h y d r a u l i c a c t u a t i o n 
e n s u r i n g c l o s e d p o s i t i o n u p o n loss o f h y d r a u l i c p o w e r . 

3.7.8 I t i s r e c o m m e n d e d t h a t a l l s h u t o f f v a l v e s 
( p a r a l l e l - s l i d e ga te v a l v e s ) s h a l l b e o f t h e s a m e t y p e a n d 
s i ze as t h e v a l v e s o n t h e X - m a s t r ee . 

3.8 T R E E C A P R U N N I N G T O O L ( V E R T I C A L T R E E ) 

3.8.1 T h e t ree cap r u n n i n g t o o l m a y b e c o m b i n e d 
w i t h t h e e m e r g e n c y d i s c o n n e c t p a c k a g e ( E D P ) . 

3.8.2 T h e t o o l s h a l l i n c o r p o r a t e a h y d r a u l i c o p e r a t e d 
c o n n e c t o r t o c o n n e c t t o t h e t r ee cap r e - e n t r y h u b . 

3.8.3 T h e c o n n e c t o r s h a l l b e d e s i g n e d t o b e r e l ea sed 
b y R O V ass is tance i n d e p e n d e n t o f t h e p r i m a r y s y s t e m . 

3.9 H Y D R A U L I C C O N T R O L S Y S T E M S 

3.9.1 T h e d i a m e t e r o f t h e s y s t e m p i p e l i n e s s h a l l b e 
c o n s i s t e n t w i t h t h e capac i t y o f t h e v a l v e a n d c o n n e c t o r 
ac tua to r s i n o r d e r t o ensu re t h e r e q u i r e d a c t u a t i o n t i m e 
( t i m e o f c l o s i n g , p o s i t i o n c h a n g i n g , e tc . ) . 

3.9.2 A s a r u l e , p ipe s w i t h o u t i n t e r m e d i a t e j o i n t s 
s h a l l b e u s e d i n t h e s y s t e m s . D e t a c h a b l e j o i n t s s h a l l b e 
fitted w i t h m e t a l - t o - m e t a l seals . 

3.9.3 F o r c o n n e c t i o n t o t h e a c t u a t o r s a n d f o r 
b l a n k i n g o f f h y d r a u l i c t u b i n g t h e t h r e a d c o n n e c t i o n s 
s h a l l b e used , p r e f e r a b l y t h a t these are fitted w i t h 
a n t i v i b r a t i o n g l ands . 

3.9.4 T o m i n i m i z e poss ib le l eaks , m i n i m u m n u m b e r o f 
w e l d e d j o i n t s s h a l l b e used. A l l o w a b l e pressure f o r fittings, 
p lugs a n d o the r e l emen t s o f t he h y d r a u l i c t u b i n g , s h a l l n o t 
b e less t h a n t he des ign pressure i n t h e c o n t r o l s y s t e m . 

3.9.5 T h e s y s t e m s u s e d t o i n s t a l l m u l t i p o r t h y d r a u l i c 
r e c e i v e r p la tes s h a l l i n c o r p o r a t e a b i l i t y t o ad jus t c l o s e l y 
p o s i t i o n o f these p l a t e s w i t h respect t o t h e p i p e l i n e s i n 
o r d e r t o p r e c l u d e s t r e s s ing i n t h e p i p e l i n e j o i n t s d u r i n g 
m o u n t i n g . 

3.9.6 T h e spec i f i c r e q u i r e m e n t s f o r t h e h y d r a u l i c 
s y s t e m s a re set o u t i n P a r t X I " S y s t e m s f o r M o n i t o r i n g , 
C o n t r o l a n d E m e r g e n c y P r o t e c t i o n " . 

3.10 S U B S E A W E L L H E A D A S S E M B L Y M O U N T I N G 

3.10.1 T h e X - m a s t r ee s h a l l b e o r i e n t e d w i t h respect 
t o t h e g u i d e pos t s ( i f a n y ) o f t h e base. I t s h a l l b e 
i n s t a l l e d , l o c k e d a n d sea led o n t h e t u b i n g h e a d ( f o r t h e 
v e r t i c a l t r e e ) . 

3.10.2 T h e X - m a s t ree s h a l l i n c o r p o r a t e necessa ry 
n u m b e r o f v a l v e s t o c o n t r o l t i g h t n e s s o f c o n n e c t i o n s 
( b a r r i e r s ) a n d , as a m i n i m u m , o n e L P M V / U P M V . O t h e r 
v a l v e s m a y b e added , w h e r e necessary , d u r i n g o p e r a t i o n 
o r w o r k o v e r . 



P A R T V I I . S Y S T E M S F O R G A T H E R I N G 
A N D T R E A T M E N T O F W E L L F L U D D S 

1 G E N E R A L 

1.1 A P P L I C A T I O N 

1.1.1 T h e r e q u i r e m e n t s o f t h i s P a r t a p p l y t o : 
d i scha rge p i p e l i n e s ( f l o w l i n e s ) ; 
m a n i f o l d s i n t e n d e d t o t r a n s p o r t w e l l f l u i d s , i n j e c t e d 

f l u i d s o r gas ( i n j e c t i o n l i n e s ) ; 
s y s t e m s f o r subsea t r e a t m e n t o f w e l l f l u i d s , w a t e r o r 

gas i n j e c t i o n i n t o t h e f o r m a t i o n . 
1.1.2 T h e subsea p i p e l i n e s n o t s p e c i f i e d i n 1.1.1 are 

a l so c o v e r e d b y t h e r e q u i r e m e n t s o f t h e S P R u l e s , as f a r 
as app l i c ab l e . 

1.1.3 T h e s y s t e m s f o r g a t h e r i n g a n d t r e a t m e n t o f 
w e l l fluids s h a l l b e m a n u f a c t u r e d a c c o r d i n g t o t e c h n i c a l 
d o c u m e n t a t i o n a p p r o v e d b y t h e R e g i s t e r . T h e i t e m s o f 
t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n a re l i s t e d i n t h e S P S 
N o m e n c l a t u r e — r e f e r t o T a b l e 6 . 1 , P a r t I " G e n e r a l 
R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " . 

1.2 G E N E R A L R E Q U I R E M E N T S 

1.2.1 I n d e s i g n i n g o f t h e m a n i f o l d a n d t r ee p i p i n g 
s y s t e m s c h a r a c t e r i s t i c s o f p a r t i c u l a r f o r m a t i o n a n d 
p r o d u c t i o n fluids s p e c i f i e d i n 1.2, P a r t Ш " O p e r a t i o n a l 
C o n d i t i o n s a n d D e s i g n L o a d s " s h a l l b e c o n s i d e r e d . 

1.2.2 I t i s necessa ry t o d e t e r m i n e t h e d e s i g n s e r v i c e 
l i f e o f t h e s y s t e m w i t h c o n s i d e r a t i o n o f t h e e x p e c t e d 
n o r m a l a n d e m e r g e n c y m o d e s f o r a l l p o s s i b l e r anges o f 
flow ra tes , p ressures , t e m p e r a t u r e s a n d c o m p o s i t i o n s o f 
t h e f o r m a t i o n a n d p r o d u c t i o n f l u i d s . 

1.2.3 I n d e s i g n i n g o f t h e g a t h e r i n g a n d t r e a t m e n t 
s y s t e m s , c o n s i d e r a t i o n s h a l l b e g i v e n t o : 

w e l l d e p t h ; 
r e s e r v o i r p ressu re ; 
fluid p r o p e r t i e s , pe rcen tage o f i n g r e d i e n t s a n d t h e i r 

v a r i a t i o n s t h r o u g h o u t t h e field l i f e ( d e n s i t y , gas fac tor , 
w a t e r c u t , v i s c o s i t y , e t c . ) ; 

t i e - b a c k d i s t ance f o r t h e flowline from t h e w e l l ; 
w a t e r dep th . 
1.2.4 A r r a n g e m e n t o f p r o d u c t i o n e q u i p m e n t as c lose 

t o t h e p r o d u c i n g f o r m a t i o n as p o s s i b l e w i l l b e p r e f e r a b l e . 
1.2.5 T h e s y s t e m f o r g a t h e r i n g a n d t r a n s p o r t i n g o f 

w e l l f l u i d s h a l l , g e n e r a l l y , i n c l u d e : 
flowlines e n s u r i n g g a t h e r i n g o f t h e w e l l f l u i d s o v e r 

t h e cou r se from w e l l t o m a n i f o l d u n i t ; 

o i l a n d gas g a t h e r i n g p i p e l i n e s e n s u r i n g g a t h e r i n g o f 
t h e w e l l fluids o v e r t h e cou r se from m a n i f o l d u n i t s t o 
separa tors ; 

p i p e l i n e s f o r t r a n s p o r t i n g o f t h e w e l l fluids o v e r t h e 
cou r se from separa to r u n i t s t o p u m p s o r r i se r s ; 

gas p i p e l i n e s f o r t r a n s p o r t i n g o f t h e p e t r o l e u m gas 
from separa to r u n i t s t o r i s e r s o r subsea gas c o m p r e s s o r s . 

1.2.6 B a s e d o n da ta o f t h e field d e v e l o p m e n t p rocess 
char t , i t i s necessa ry t o m a k e a h y d r a u l i c c a l c u l a t i o n o f 
t h e p i p i n g s y s t e m , e n s u r i n g t r a n s p o r t i n g / p u m p i n g o f t h e 
f o r m a t i o n a n d p r o d u c t i o n fluids u n d e r a l l o p e r a t i n g 
c o n d i t i o n s f o r s t a t i o n a r y / t r a n s i t i o n a l m o d e s o f o p e r a t i n g . 

1.2.7 T h e h y d r a u l i c c a l c u l a t i o n o f t h e g a t h e r i n g 
s y s t e m p i p e l i n e s w h e n t r a n s p o r t i n g o i l - g a s ( o i l - g a s -
w a t e r ) m i x t u r e s s h a l l b e m a d e a c c o r d i n g t o s tandards 
r e c o g n i z e d b y t h e R e g i s t e r . T h e h y d r a u l i c c a l c u l a t i o n o f 
p i p e l i n e s s h a l l b e m a d e f o r t h e f o l l o w i n g cases: 

p e a k p r o d u c t i o n o f fluid t a k e n from t h e p rocess cha r t 
data , a n d v i s c o s i t y c o r r e s p o n d i n g t o w a t e r e n c r o a c h m e n t 
o v e r t h i s p e r i o d ; 

m a x i m u m v i s c o s i t y a n d c o r r e s p o n d i n g p r o d u c t i o n o f 
fluid. 

1.2.8 T h e h y d r a u l i c c a l c u l a t i o n o f p i p e l i n e s w h e n 
t r a n s p o r t i n g fluid i n s ing l e -phase state s h a l l b e m a d e 
u s i n g t h e D a r c y - W e i s b a c h f o r m u l a . 

1.2.9 T h e h y d r a u l i c c a l c u l a t i o n s h a l l b e m a d e 
a c c o r d i n g t o s tandards r e c o g n i z e d b y t h e R e g i s t e r . 

1.2.10 T h e m i n i m u m n o m i n a l b o r e o f t h e flowline 
from o i l w e l l s h a l l b e g e n e r a l l y a s s u m e d t o b e n o t less 
t h a n 8 0 m m . 

1.2.11 I n d e s i g n i n g o f t h e f l o w l i n e s f o r w a x 
a c c u m u l a t i n g o i l s a n d / o r o i l s h a v i n g h i g h v i s c o s i t y 
( f r o m 7 , 0 t o 1 0 , 0 c m 2 / s ) p r o v i s i o n s h a l l b e m a d e f o r : 

use o f spec i a l i n t e r n a l c o a t i n g s f o r p ipes ; 
m e c h a n i c a l c l e a n i n g o f p i p e i n t e r n a l w a l l s from 

p a r a f f i n ; 
s o l v e n t i n j e c t i o n ; 
h e a t i n g a n d o t h e r m e a s u r e s . 
1.2.12 I n d e s i g n i n g o f o i l c o n v e y i n g p i p e l i n e s 

c o n s i d e r a t i o n s h a l l b e g i v e n t o t h e r h e o l o g i c a l p r o p e r t i e s 
o f t h e t r a n s p o r t e d fluids w i t h c o n s i d e r a t i o n f o r t h e 
e n v i r o n m e n t a l t e m p e r a t u r e a t t h e l a y i n g d e p t h . 

1.2.13 L a y o u t o f t h e p i p e l i n e s , a r r a n g e m e n t o f t h e 
m a n i f o l d s a n d e q u i p m e n t o f t h e s y s t e m f o r t r e a t m e n t o f 
w e l l fluids s h a l l p r o v i d e f o r s h o r t - c u t a n d s t r a i g h t r o u t e s 
a n d a l l o w f o r c o m p e n s a t i o n f o r s t resses ( d u e t o 
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d i f f e r e n c e o f t e m p e r a t u r e s , p ressures , e tc . ) a r i s i n g d u r i n g 
o p e r a t i o n . 

1.2.14 F o r p r o t e c t i o n o f t h e p i p e l i n e s aga ins t i n t e r n a l 
c o r r o s i o n , p r o v i s i o n s h a l l b e m a d e f o r : 

f o r m a t i o n o f t h e f l o w p a t t e r n p r e v e n t i n g s e p a r a t i o n 
o f phases a n d re lease o f f l u i d ; 

c o r r o s i o n i n h i b i t o r i n j e c t i o n ; 
i n t e r n a l p r o t e c t i v e a n t i c o r r o s i v e c o a t i n g o f p ipes . 

1.2.15 T h e d e s i g n s h a l l s t i p u l a t e m e a s u r e s t o 
p r e c l u d e p re s su re inc rease i n t h e p i p e l i n e s a b o v e t h e 
d e s i g n p re s su re u n d e r a l l o p e r a t i n g c o n d i t i o n s . 

1.2.16 S u p p o r t i n g a n d g u a r d i n g s t ruc tu re s o f t h e 
p i p i n g , m a n i f o l d a s sembl i e s a n d t h e s y s t e m s f o r t r ea t ­
m e n t o f w e l l f l u i d s s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s 
o f P a r t I V " F o u n d a t i o n s " a n d P a r t V " P r o t e c t i v e 
S t r u c t u r e s " . 

2 S Y S T E M F O R G A T H E R I N G O F W E L L F L U I D S 

2 . 1 S U B S E A G A T H E R I N G M A N I F O L D 

2.1.1 T h e subsea ga the r ing m a n i f o l d i n c l u d i n g p i p i n g 
a n d c o n t r o l l i n e a s sembly s h a l l b e in s t a l l ed o n t he t empla t e 
( f o u n d a t i o n ) w h i c h also a l l o w s f o r a t t achment o f pipes, 
va lve s , connectors a n d o t h e r devices . A l l s h u t o f f a n d 
c o n t r o l v a l v e s o f t he m a n i f o l d s sha l l , as a r u l e , h a v e 
a u t o m a t i c a l l y o r r e m o t e l y c o n t r o l l e d h y d r a u l i c actuators . 

2.1.2 D e p e n d i n g o n t h e c o m p o s i t i o n o f w e l l f l u i d s 
i n j e c t i o n o f h y d r a t i n g , c o r r o s i o n i n h i b i t o r s , a n t i f o a m i n g 
a n d o t h e r reagen ts s h a l l b e ensu red , I n h i b i t i o n m e t h o d 
s h a l l b e d e t e r m i n e d a t t h e field d e v e l o p m e n t s c h e m e 
e l a b o r a t i o n s tage. W h e n s e l e c t i n g t h e i n h i b i t o r , w a t e r 
t e m p e r a t u r e n e a r t h e seabed, a n d e x t e n s i o n o f t h e 
i n h i b i t o r i n j e c t i o n p i p e l i n e s h a l l b e t a k e n i n t o a ccoun t . 

2.1.3 D e p e n d i n g o n t h e charac te r i s t i cs o f a p a r t i c u l a r 
field a n d a d o p t e d field c o n s t r u c t i o n s c h e m e , subsea 
g a t h e r i n g m a n i f o l d s o f t w o t y p e s m a y b e u s e d : 

c o n v e n t i o n a l , w h i c h i s i n t e n d e d f o r g a t h e r i n g fluids 
w i t h o u t a n y changes i n p re s su re a n d o t h e r p a r a m e t e r s ; 

c h o k e , d o w n s t r e a m o f w h i c h t h e r e s e r v o i r f l u i d 
p res su re i s r e d u c e d t o a l e v e l necessa ry a t t h e final p o i n t 
o f t h e r o u t e i n o r d e r t o ensu re s a f e l y a n d r e l i a b i l i t y o f t h e 
processes r u n . 

2.1.4 T h e c h o k e subsea m a n i f o l d s h a l l p r o v i d e f o r : 
i n t a k e o f t h e w e l l f l u i d s w i t h t h e i r f l o w r a t e b e i n g 

m e a s u r e d f o r e a c h subsea w e l l w i t h subsequen t t h r o t t l i n g 
a n d e q u a l i z i n g o f p ressu re ; 

p o s s i b i l i t y o f e m e r g e n c y k i l l i n g o f a n i n d i v i d u a l w e l l 
( a t u n c h a n g e d r u n n i n g o f t h e r e m a i n i n g w e l l s ) u p t o i t s 
c o m p l e t e s h u t t i n g - i n w i t h t h e a i m o f w o r k o v e r / i n v e s t i g a -
t i o n . 

2.1.5 T h e m a n i f o l d s m a y b e m a d e as a separate u n i t 
( s e p a r a t e S P S c o m p o n e n t ) o r m a y b e s t r u c t u r a l l y 
c o m b i n e d w i t h t h e w e l l h e a d e q u i p m e n t o n a c o m m o n 
t e m p l a t e . 

2.1.6 D e p e n d i n g o n t h e d e s i g n o f a p a r t i c u l a r S P S , 
t h e subsea m a n i f o l d d e s i g n s h a l l m e e t t h e f o l l o w i n g 
f u n c t i o n a l r e q u i r e m e n t s ( a l l o r s o m e o f t h e l i s t e d b e l o w ) : 

. 1 p i p e h o o k - u p , n u m b e r o f v a l v e s a n d flow c o n t r o l 
m e a n s s h a l l e n s u r e s a f e t y d u r i n g g a t h e r i n g o f t h e 

r e c o v e r e d w e l l fluids a n d / o r d i s t r i b u t i o n o f t h e p r o d u c ­
t i o n fluids a n d gases i n j e c t e d i n t o w e l l s ; 

.2 i n c o r p o r a t e e q u i p m e n t t o d e t e r m i n e p r o d u c t i v e 
capac i t y o f i n d i v i d u a l w e l l s ; 

.3 a l l o w f o r l a u n c h i n g / r e c e p t i o n o f p i g g i n g a n d 
d i a g n o s e dev i ce s ; 

.4 i n c o r p o r a t e e q u i p m e n t necessa ry f o r c o n t r o l , 
i n c l u d i n g e m e r g e n c y s h u t d o w n a n d c u r r e n t c o n t r o l o v e r 
r e c o v e r y a n d / o r i n j e c t i o n o p e r a t i o n s ; 

.5 en su re c o n n e c t i o n o f d i scha rge p i p e l i n e s i n s u c h a 
w a y t h a t t h e p r e v e n t i v e m a i n t e n a n c e o p e r a t i o n s pe r ­
f o r m e d t o c o n n e c t / d i s c o n n e c t t h e p i p e l i n e s d o n o t a f fec t 
o t h e r c o n n e c t i o n s ; 

.6 a l l o w f o r p e r f o r m a n c e o f m o u n t i n g / d i s m o u n t i n g 
o f t h e W H A w i t h o u t d i s c o n n e c t i o n o f t h e m a n i f o l d 
p i p i n g a n d d i s t u r b a n c e o f c o n n e c t i o n s b e t w e e n t h e 
m a n i f o l d a n d W H A o f o t h e r w e l l s ; 

.7 en su re r e d u n d a n c y o f l i n e s i n accordance w i t h a 
p a r t i c u l a r S P S d e s i g n ; 

.8 b e i n a g r e e m e n t w i t h t h e p r i n c i p l e s o f t h e b a r r i e r 
concep t , a d o p t e d f o r a p a r t i c u l a r S P S ( r e f e r t o S e c t i o n 3 , 
P a r t П " G e n e r a l R e q u i r e m e n t s f o r t h e D e s i g n o f t h e 
Subsea P r o d u c t i o n S y s t e m s " ) , h a v e a t i g h t n e s s a n d 
l e a k a g e c o n t r o l s y s t e m ; 

.9 en su re e m p t y i n g a n d pressu re r e l i e f from t h e 
p i p e l i n e s ; 

.10 m i n i m i z e h y d r a u l i c losses ; 

.11 p r o t e c t t h e e q u i p m e n t aga ins t c o r r o s i o n . 
2.1.7 T h e m a n i f o l d as a w h o l e a n d a t t a c h m e n t s o f 

t h e p ipe s a n d v a l v e s s h a l l b e d e s i g n e d w i t h c o n s i d e r a t i o n 
f o r t h e effects o f l oads d u e t o s l u g flow o f t h e fluids, 
o t h e r l oads a r i s i n g d u r i n g o p e r a t i o n o f t h e s y s t e m . 

2.2 P I P E L I N E S 

2.2.1 A l l g a t h e r i n g p i p e l i n e s a l l t h e w a y u p t o 
g a t h e r i n g m a i n , i n c l u d i n g m a n i f o l d s h u t o f f v a l v e s , 
s h u t o f f a n d s a f e t y v a l v e s s h a l l b e d e s i g n e d f o r m a x i m u m 
a l l o w a b l e p re s su re a t t h e w e l l h e a d d u r i n g o p e r a t i o n . 

2.2.2 N o m i n a l v a l u e s o f w o r k i n g pressures f o r 
p i p e l i n e s a n d e q u i p m e n t f i t t e d t h e r e o n s h a l l b e t a k e n i n 
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c o n f o r m i t y w i t h t h e r e q u i r e m e n t s o f r e c o g n i z e d s t a n ­
dards — r e f e r t o 1.1.5, P a r t V I " W e l l h e a d E q u i p m e n t " . 

2.2.3 F l e x i b l e p o l y m e r - m e t a l p ipe s w i t h e n d f i t t i n g s 
s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s o f 3 .7 a n d 4 . 6 o f t h e 
S P R u l e s , as w e l l as 2 . 6 o f t h e S P G u i d e l i n e s . 

2.2.4 P i p e l i n e s s h a l l b e a r r a n g e d o n t h e t e m p l a t e o r 
g r o u n d i n s u c h a w a y as t o a v o i d stresses a r i s i n g d u e t o 
t e m p e r a t u r e , p res su re , v i b r a t i o n , etc . , e f fec ts . C o n s i d e r a ­
t i o n s h a l l b e g i v e n t o p o s s i b l e v i b r a t i o n o f t h e p i p e l i n e s 
d u r i n g o p e r a t i o n . N o r e sonance o s c i l l a t i o n s s h a l l b e set 
u p i n t h e s y s t e m . 

2.2.5 D i a m e t e r a n d b e n d i n g r a d i u s o f t h e p i p e l i n e s 
s h a l l a l l o w f o r passage o f p i g g i n g a n d d i a g n o s e dev i ce s 
w h e r e i t i s necessa ry p r o c e e d i n g from t h e o p e r a t i n g 
c o n d i t i o n s . 

2.2.6 P i p e l i n e a s sembl i e s s h a l l b e f i t t e d w i t h s h u t o f f 
v a l v e s h o o k e d u p t o e m e r g e n c y s h u t d o w n s y s t e m . V a l v e 
l o c a t i o n s a re s t i p u l a t e d b y t h e d e s i g n . 

2.2.7 M a t e r i a l s f o r m a n u f a c t u r e o f p i p e s a n d 
e q u i p m e n t f i t t e d t h e r e o n s h a l l b e se lec ted i n accordance 
w i t h r e c o g n i z e d s tandards a n d 1.2, P a r t П " G e n e r a l 
R e q u i r e m e n t s f o r t h e D e s i g n o f t h e Subsea P r o d u c t i o n 
S y s t e m s " . 

2.2.8 I n d e s i g n i n g o f t h e f l o w l i n e s , t h e p res su re , 
t e m p e r a t u r e , v e l o c i t y , c o r r o s i o n a n d e r o s i v e effects o f 
f l u i d o n t h e p ipe s a n d o t h e r f ac to r s s h a l l b e c o n s i d e r e d . 

2.2.9 I n case w h e r e f l u i d o r gas c o n t a i n s sand , a l l 
p i p e l i n e b e n d s s h a l l b e m a d e w i t h t h e u se o f t e e - j o i n t s 
a n d w e l d e d b l i n d s ( o r b l a n k f l a n g e s ) , T - b l i n d s o r t ee -
j o i n t s — t r a p s , o r u s i n g e l b o w s o f l a r g e r a d i u s . 
E q u i p m e n t t o m o n i t o r p resence o f s a n d i n t h e f l o w l i n e s 
s h a l l b e p r o v i d e d . 

2.2.10 T o p r e v e n t s e d i m e n t s i n t h e l o c a t i o n s w h e r e i n 
t h e f l o w changes i t s d i r e c t i o n , i n w a y o f t h e d i a m e t e r 
increase , o n l o n g p i p e l i n e p o r t i o n s w i t h v a r i a b l e p r o f i l e , 
etc. t h e r e c o m m e n d e d m i n i m u m f l o w v e l o c i t y i n t w o -
phase l i n e s s h a l l b e s ta ted i n t h e p r o j e c t a n d t a k e n i n t o 
a c c o u n t d u r i n g d e s i g n s tage. 

2.2.11 T h e m a n i f o l d p i p i n g , as a r u l e , s h a l l b e se l f -
d r a i n i n g ; n o a c c u m u l a t i o n o f f l u i d a f t e r s h u t d o w n a n d 
e m p t y i n g i s p e r m i t t e d . 

2.3 S H U T O F F A N D C O N T R O L V A L V E S 

2.3.1 S h u t o f f a n d c o n t r o l v a l v e s f i t t e d o n t h e 
p i p e l i n e s a n d p r o v i d e d w i t h a u t o m a t i c o r r e m o t e 
a c t u a t i o n s h a l l h a v e a gate p o s i t i o n i n d i c a t o r c l e a r l y 
r eadab le b y R O V / d i v e r . V a l v e ac tua to r s s h a l l i n c o r p o r a t e 
a b i l i t y t o s h i f t t h e gates b y R O V o r m a n u a l l y . 

23.2 D e s i g n a n d l o c a t i o n o f the m a n u a l l y operated 
va lves sha l l g i v e a clear i nd i ca t ion o f t he gate p o s i t i o n (open/ 
closed). I n s o m e cases (e.g. o n cocks) , p o s i t i o n o f m a n u a l 
cont ro ls (handles, levers , etc.) m a y b e used as a n indicator. 

2.3.3 M a n u a l l y ac tua ted v a l v e s s h a l l b e c l o s e d b y 
r o t a t i n g t h e c o n t r o l s c l o c k w i s e . 

2.3.4 N o m i n a l d i a m e t e r s a n d w o r k i n g pressures o f 
v a l v e s s h a l l b e t a k e n i n c o m p l i a n c e w i t h r e c o g n i z e d 
s tandards . 

2.3.5 C o a t i n g s o f t h e p i p e l i n e s s h a l l en su re p r o t e c ­
t i o n a g a i n s t c o r r o s i o n t h r o u g h o u t t h e s e r v i c e l i f e . 
A d d i t i o n a l l y , e l e c t r o c h e m i c a l o r c a t h o d i c p r o t e c t i o n 
m e a n s m a y b e p r o v i d e d . 

2.3.6 W o r k i n g p re s su re o f t h e p i p e l i n e s s h a l l n o t b e 
less t h a n t h e w o r k i n g p re s su re o n t h e p re s su re sou rce 
s ide , u n l e s s s t r u c t u r a l o r o t h e r m e a s u r e s are p r o v i d e d f o r 
o v e r p r e s s u r e p r o t e c t i o n o n p o r t i o n s w i t h l o w e r w o r k i n g 
p ressu re . 

2.3.7 F o r p r o t e c t i o n aga ins t o v e r p r e s s u r e o n subsea 
p o r t i o n s , as a r u l e , t h e H T P P S s h a l l b e i m p l e m e n t e d . 

23.8 N o m i n a l diameters o f va lves sha l l correspond t o 
the sizes o f pipes o n w h i c h t he va lves are f i t ted . I f . 
proceeding f r o m the opera t ing condi t ions , n o f u l l - w a y va lves 
are requi red (e.g. f o r p i g l aunch ing and recept ion, etc.). 
va lves w i t h a different n o m i n a l d iameter m a y b e instal led, 
depending o n the results o f the h y d r a u l i c calculat ions. 

2.3.9 A n o n - r e t u r n v a l v e o r b i d i r e c t i o n a l i s o l a t i o n 
v a l v e s h a l l b e f i t t e d o n d i s cha rge p i p e l i n e t o m i n i m i z e 
p o s s i b l e b a c k f l o w i n case o f w r o n g s h i f t i n g o r p i p e l i n e 
b r e a k i n g . P r o v i s i o n s h a l l b e m a d e f o r e m p t y i n g o f t h e 
d i scha rge p i p e l i n e p o r t i o n b e t w e e n w e l l h e a d a n d n o n ­
r e t u r n v a l v e w i t h t h e a i m t o c a r r y o u t p e r i o d i c i n s p e c t i o n 
o f t h e v a l v e p e r f o r m a n c e . P o s s i b i l i t y f o r u n o b s t r u c t e d 
p i g g i n g s h a l l b e p r o v i d e d i f r e q u i r e d . 
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3 S U B S E A S Y S T E M S F O R T R E A T M E N T O F W E L L F L U I D S 

3 . 1 G E N E R A L 

3.1.1 T h e subsea s y s t e m f o r t r e a t m e n t o f w e l l 
f l u i d s i n v o l v e s s e p a r a t i o n a n d s u p p l y o f sepa ra ted 
p r o d u c t s b y separate p i p e l i n e s t o F P U / F O P o r d i r e c t l y 
t o t h e user. 

3.1.2 T h e subsea p r o c e s s i n g s y s t e m s p e r f o r m s a l l 
o p e r a t i o n s f o r t r e a t m e n t o f w e l l f l u i d s . I n g e n e r a l , t h e 
f o l l o w i n g processes a re u s e d : 

t w o - p h a s e a n d th ree -phase s e p a r a t i o n ; 
p r e s s u r e - b o o s t i n g u s i n g m u l t i p h a s e p u m p s a n d gas 

c o m p r e s s o r s ; 
w a t e r i n j e c t i o n i n t o f o r m a t i o n . 
3.1.3 A s a r u l e , t w o w a y s o f u t i l i z a t i o n o f separa ted 

f o r m a t i o n w a t e r a re e m p l o y e d : 
i n j e c t i o n o f w a t e r i n t o t h e p r o d u c i n g f o r m a t i o n w i t h 

t h e a i m t o m a i n t a i n t h e r e s e r v o i r p ressu re ; 
i n j e c t i o n o f f o r m a t i o n w a t e r i n t o t h e w a t e r - b e a r i n g 

f o r m a t i o n s i t u a t e d a b o v e o r b e l o w t h e p r o d u c i n g 
f o r m a t i o n . 

3.1.4 A f t e r s e p a r a t i o n a l l t h e r e c o v e r e d w e l l f l u i d s 
s h a l l b e t r a n s p o r t e d b y separate subsea p i p e l i n e s i n o n e -
phase state t o F P U / F O P o r d i r e c t l y t o t h e user. 

3.2 S E P A R A T I O N 

3.2.1 G e n e r a l . 
3.2.1.1 A t t h e d e s i g n s tage, t h e p e r f o r m a n c e o f a n y 

s e p a r a t i o n s y s t e m needs t o b e s p e c i f i e d as a c c u r a t e l y as 
p o s s i b l e t o a l l o w e f f i c i e n t d e s i g n o f t h e d o w n s t r e a m 
p r o c e s s i n g f a c i l i t i e s . 

3.2.1.2 S u b s e a s e p a r a t i o n i s t y p i c a l l y u s e d as a 
m e t h o d t o inc rease p r o d u c t i o n ra tes , inc rease o i l / g a s 
r e c o v e r y f a c t o r a n d o v e r c o m e l i m i t a t i o n s o f F L U / F O P 
f a c i l i t i e s . 

3.2.2 H y d r o c a r b o n / w a t e r s e p a r a t i o n . 
3.2.2.1 S u b s e a s e p a r a t i o n c a n b e a c h i e v e d e i t h e r v i a 

a c o n v e n t i o n a l g r a v i t y sepa ra to r o r b y u s i n g t w o - s t a g e 
s e p a r a t i o n , w i t h t h e f i r s t s tage i n v o l v i n g g a s - l i q u i d 
s e p a r a t i o n a n d t h e s e c o n d stage sepa ra t i ng t h e w a t e r 
from t h e o i l . T w o - s t a g e separa tors are u s u a l l y based o n 
c y c l o n i n g o r c e n t r i f u g a l des igns . 

3.2.2.2 I n g e n e r a l , i t i s t h e o i l - i n - w a t e r c o n t e n t o f t h e 
separa ted w a t e r t h a t i s t h e c r i t i c a l p e r f o r m a n c e spec i f i ca ­
t i o n . T h e w a t e r - i n - o i l c o n t e n t o f t h e separa ted h y d r o ­
ca rbons i s t y p i c a l l y less i m p o r t a n t , a n d t h e acceptable 
s p e c i f i c a t i o n m a y b e as h i g h as 2 0 p e r cent . 

3.2.3 G a s / l i q u i d s e p a r a t i o n . 
3.2.3.1 Subsea g a s / l i q u i d s e p a r a t i o n s y s t e m s s h a l l 

g e n e r a l l y b e d e v e l o p e d i n c o n j u n c t i o n w i t h a l i q u i d 

p u m p i n g s y s t e m . A s a r u l e , t w o t y p e s o f g a s / l i q u i d 
s e p a r a t i o n s y s t e m s are u s e d : 

g r a v i t y s e p a r a t i o n s y s t e m s , w h i c h c a n b e o f e i t h e r 
v e r t i c a l o r h o r i z o n t a l d e s i g n ; 

c e n t r i f u g a l s e p a r a t i o n s y s t e m s , w h i c h a l l o w t h e use 
o f vesse l s s m a l l e r t h a n g r a v i t y separa tors . 

3.2.3.2 I t i s p o s s i b l e t o l o c a t e t h e separa tors e i t h e r 
n e a r t h e w e l l h e a d o r a t t h e r i s e r base. T h e o p t i m u m 
l o c a t i o n depends o n t h e p r o d u c t i o n s y s t e m charac ter ­
i s t i c s a n d t h e p r i m a r y r e a s o n f o r p e r f o r m i n g t h e 
s e p a r a t i o n . T y p i c a l o p t i o n s o f t h e l o c a t i o n : 

f o r l o n g d i s t ance t i e -backs , w e l l s i t e s e p a r a t i o n leads 
t o r e d u c t i o n o f p r e s su re los s i n t h e p i p e l i n e s y s t e m . T h e 
v a l u e o f p re s su re los s i n t h e m u l t i p h a s e p i p e l i n e a n d 
r e d u c t i o n o f s u c h los s m a k e i t p o s s i b l e t o decrease t h e 
pressu re o n t h e w e l l h e a d ; 

f o r d e e p w a t e r a p p l i c a t i o n s , w i t h s m a l l e l e v a t i o n 
changes b e t w e e n t h e w e l l s i t e a n d t h e r i se r , a n d r e l a t i v e l y 
s h o r t t i e - b a c k d is tances , s e p a r a t i o n a t t h e r i s e r base m a y 
b e t h e p r e f e r r e d s o l u t i o n . I n t e r v e n t i o n o f t h e separa to r 
c a n b e p e r f o r m e d from t h e F P U / F O P w i t h o u t t h e n e e d 
f o r a d d i t i o n a l vesse l s . 

3.2.4 T h r e e - p h a s e s e p a r a t i o n . 
3.2.4.1 T h r e e - p h a s e s u b s e a s e p a r a t i o n i s a l s o 

p o s s i b l e , h o w e v e r , s i g n i f i c a n t cha l l enges t o o b t a i n i n g 
r e l i a b l e p e r f o r m a n c e o f s u c h s y s t e m s s h a l l i n c l u d e : 

accura te a n d r e l i a b l e m e a s u r e m e n t o f t h e w a t e r , 
e m u l s i o n , o i l , f o a m a n d gas i n t e r f a c e l e v e l s w i t h i n t h e 
s e p a r a t i o n v e s s e l ; 

p r o v i s i o n o f r e l i a b l e v a r i a b l e - d o s a g e c h e m i c a l i n j e c ­
t i o n s y s t e m ; 

p r o v i s i o n o f h i g h r e l i a b i l i t y subsea l e v e l c o n t r o l 
v a l v e s t o c o n t r o l t h e f l o w ra tes o f t h e v a r i o u s f l u i d s from 
t h e separa tor ; 

o n - l i n e m e a s u r e m e n t o f t h e o i l - i n - w a t e r c o n t e n t o f 
t h e p r o d u c e d w a t e r s t r e a m . 

3.3 I N J E C T I O N A N D P R E S S U R E - B O O S T I N G 

3.3.1 G e n e r a l . 
3.3.1.1 A t y p i c a l subsea p u m p i n g u n i t s h a l l c o n s i s t 

o f t h e f o l l o w i n g s u b - s y s t e m s : 
p u m p , i n c l u d i n g p i p i n g w i t h v a l v e s ; 
d r i v e r ( e l e c t r i c o r h y d r a u l i c ) , i n c l u d i n g c o n n e c t i o n 

fitting a n d p o w e r t r a n s m i s s i o n ; 
c o n t r o l a n d m o n i t o r i n g , i n c l u d i n g a c o n t r o l u n i t w i t h 

p o w e r s u p p l y ; 
e l ec t r i c m o t o r l u b r i c a t i o n a n d c o o l i n g s y s t e m s . 
3.3.1.2 W h e n s e l e c t i n g t h e p u m p s , t h e p resence o f 

s a n d a n d v a r i o u s i m p u r i t i e s i n t h e p u m p e d fluid s h a l l b e 
c o n s i d e r e d . 
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3.3.2 M u l t i p h a s e p u m p s . 
3.3.2.1 M u l t i p h a s e p u m p s b e i n g p a r t o f t h e S P S are 

g e n e r a l l y c l a s s i f i ed i n t o t h e f o l l o w i n g t w o ca tegor ies : 
h y d r o d y n a m i c p u m p s , w h i c h w o r k o n t h e p r i n c i p l e 

o f t r a n s f o r m i n g k i n e t i c e n e r g y i n t o s ta t ic e n e r g y ( h e a d ) , 
e.g. h e l i c o n - a x i a l p u m p s ; 

p o s i t i v e d i s p l a c e m e n t p u m p s , t w i n - s c r e w , p i s t o n a n d 
p r o g r e s s i v e c a v i t y p u m p s . 

3.3.2.2 F o r d e e p w a t e r d e v e l o p m e n t s w i t h s h o r t t i e -
b a c k d i s t ance , a n acceptable a l t e r n a t i v e t o l o c a t i n g t h e 
p u m p c a n b e t o l o c a t e i t a t t h e r i s e r base ad jacent t o t h e 
s e p a r a t i o n f a c i l i t y , so t h a t i n t e r v e n t i o n f o r r e p a i r a n d 
m a i n t e n a n c e c a n b e p e r f o r m e d f r o m t h e F P U / F O P . 

3.3.3 W e t g a s c o m p r e s s o r s . 
3.3.3.1 W e t gas c o m p r e s s o r s are d e s i g n e d f o r t h e 

s a m e bas i c se rv ices as m u l t i p h a s e p u m p s , b u t w i t h 
h i g h e r gas v o l u m e f r a c t i o n s . T h e a l l o w a b l e l i q u i d - i n - g a s 
c o n t e n t d o w n s t r e a m o f t h e c o m p r e s s o r i s s p e c i f i e d b y t h e 
c o m p r e s s o r m a n u f a c t u r e r . 

3.3.3.2 T h e w e t gas t r a n s p o r t a t i o n s y s t e m s h a l l 
ope ra t e w i t h o u t r i s k o f h y d r a t e b u i l d - u p o r c l o g g i n g . 

3.3.3.3 T h e c o m p r e s s o r s ) s h a l l b e so d e s i g n e d as t o 
b e capab le o f o p e r a t i n g r e l i a b l y o v e r t h e e n t i r e r a n g e o f 
f l o w ra tes a n d c o m p o s i t i o n o f t h e p u m p e d gas. 

3.3.4 W a t e r d i s p o s a l a n d i n j e c t i o n . 
3.3.4.1 T h e r e q u i r e m e n t s f o r succes fu l p r o d u c e d 

w a t e r i n j e c t i o n a re : 
c h e m i c a l c o m p a t i b i l i t y b e t w e e n t h e i n j e c t i o n w a t e r 

a n d t h e f o r m a t i o n f l u i d , s u c h t h a t t h e scale does n o t f o r m ; 
m o n i t o r i n g a n d c o n t r o l o f o i l - i n - w a t e r a n d s o l i d s 

c o n t e n t l e v e l s t o s u i t t h e r e q u i r e m e n t s o f t h e n a t i o n a l 
n o r m a t i v e d o c u m e n t s . 

3.3.4.2 E s p e c i a l l y d r i l l e d w e l l s a re u s e d f o r i n j e c t i o n 
o f p r o d u c e d w a t e r . 

3.3.5 M o n i t o r i n g a n d c o n t r o l o f s u b s e a t r e a t m e n t 
s y s t e m s . 

3.3.5.1 I n a d d i t i o n t o c o n v e n t i o n a l p r e s su re a n d 
t e m p e r a t u r e - m o n i t o r i n g , a d d i t i o n a l p rocess v a r i a b l e s t h a t 
m a y n e e d t o b e m o n i t o r e d i n c l u d e : 

f l u i d f l o w ra tes , e i t h e r s ing le -phase o r m u l t i p h a s e ; 
t h e p o s i t i o n o f t h e o i l , w a t e r , e m u l s i o n in te r faces i n 

subsea separa tors ; 

o i l - i n - w a t e r c o n t e n t o f separa ted w a t e r ( a n accura te 
o n - l i n e m o n i t o r i s r e q u i r e d t o c o n f i r m t h a t t h e w a t e r 
q u a l i t y i s acceptable f o r r e - i n j e c t i o n i n t o a s u i t a b l e 
d o w n h o l e f o r m a t i o n ) ; 

w a t e r c u t o f t h e separa ted o i l . 
3.3.5.2 I t i s p r e f e r a b l e t o d i r e c t l y m o n i t o r t h e 

f o l l o w i n g p a r a m e t e r s : 
p u m p s u c t i o n a n d d i scha rge p res su re a n d t e m p e r a ­

t u r e ; 
p u m p / m o t o r s p e e d , s h a f t r u n - o u t a n d b e a r i n g 

t e m p e r a t u r e , a x i a l a n d r a d i a l v i b r a t i o n o f r o t a t i n g 
c o m p o n e n t s , e l e c t r i c a l p o w e r s u p p l y c h a r a c t e r i s t i c s , 
e. g . d r i v i n g c u r r e n t a n d i t s h a r m o n i c s ; 

co r r ec t f u n c t i o n i n g o f c r i t i c a l c o m p o n e n t s , s u c h as 
l e v e l de tec tors , l e v e l c o n t r o l v a l v e s , t h e o i l - i n - w a t e r 
m o n i t o r s , t h e c h e m i c a l - d o s i n g s y s t e m , f l u i d b a r r i e r 
s y s t e m s , e tc ; 

s a n d p r o d u c t i o n / b u i l d u p i n p rocess ves se l s ( f o r 
fields w h e r e s i g n i f i c a n t s a n d p r o d u c t i o n i s a n t i c i p a t e d , 
a s a n d r e m o v a l m e c h a n i s m i s r e q u i r e d ) . 

3.3.5.3 M e t h o d s f o r p e r f o r m i n g a l l t h e r e q u i r e d 
p a r a m e t e r s m o n i t o r i n g n e e d t o b e i n c o r p o r a t e d i n t o t h e 
o v e r a l l s y s t e m d e s i g n from t h e ou t se t . E l e c t r o m a g n e t i c 
c o m p a t i b i l i t y o f t h e s y s t e m s s h a l l b e c o n s i d e r e d . 

3.4 W E L L F L U I D M E T E R I N G E Q U I P M E N T 

3.4.1 M a t e r i a l s s h a l l b e se lec ted i n accordance w i t h 
t h e r e q u i r e m e n t s o f 1.2, P a r t I I " G e n e r a l R e q u i r e m e n t s 
f o r t h e D e s i g n o f t h e S u b s e a P r o d u c t i o n S y s t e m s " a n d 
r e c o g n i z e d s tandards . 

3.4.2 F o r d e s i g n i n g o f t h e s y s t e m , d u e c o n s i d e r a t i o n 
s h a l l b e g i v e n t o des ign loads i n accordance w i t h S e c t i o n 2 , 
P a r t 1П " O p e r a t i o n a l C o n d i t i o n a n d D e s i g n L o a d s " . 

3.4.3 T h e m e t e r i n g i n s t r u m e n t s s h a l l b e c h e c k e d b y 
a c o m p e t e n t b o d y . 

3.4.4 A c c e p t a n c e tests o f t h e m e t e r i n g s y s t e m i s 
r e c o m m e n d e d t o b e c o n d u c t e d i n a c c o r d a n c e w i t h 
S e c t i o n 11 o f I S O 1 3 6 2 8 - 6 . 



P A R T V I I I . F I E L D S U B S E A P I P E L I N E S A N D R I S E R S 

1 G E N E R A L 

1.1 F i e l d subsea p i p e l i n e s a n d p r o d u c t i o n r i se r s 1.2 F i e l d subsea p i p e l i n e s a n d p r o d u c t i o n r i se r s 
b e i n g p a r t o f t h e S P S s h a l l b e d e s i g n e d i n c o n f o r m i t y b e i n g p a r t o f t h e S P S s h a l l m e e t t h e r e q u i r e m e n t s o f t h e 
w i t h t h e c o n d i t i o n s o f o i l - g a s f i e l d d e v e l o p m e n t o n sea R e g i s t e r S P R u l e s as far , as app l i cab l e , 
she l f . 

See Circular 1731c

See Circular 1817c



P A R T I X . U M B I L I C A L S 

1 G E N E R A L 

1.1 T h e u m b i l i c a l s s h a l l b e capable o f t r a n s p o r t i n g 
w o r k i n g f l u i d s , p o w e r s u p p l y , c o n t r o l a n d m o n i t o r i n g 
s igna l s . 

1.2 P o w e r s u p p l y a n d t r a n s m i s s i o n o f s i gna l s c a n b e 
a c c o m p l i s h e d t h r o u g h separa te cab l e c o n d u c t o r s o r 
c o n t r o l s i gna l s c a n b e t r a n s m i t t e d b y cab le c o n d u c t o r s 
o f p o w e r s u p p l y l i n e s , t h u s r e d u c i n g t h e t o t a l n u m b e r o f 
c o n d u c t o r s i n t h e u m b i l i c a l . 

1.3 H y d r a u l i c p o w e r a n d h y d r a u l i c c o n t r o l s i gna l s 
are t r a n s m i t t e d b y separate c h a n n e l s o f t h e u m b i l i c a l . 

1.4 A l l t h e a b o v e - m e n t i o n e d l i n e s m a y b e s t r u c t u ­
rally g r o u p e d t o g e t h e r i n t h e s a m e u m b i l i c a l , b u t m a y 
a l so b e sepa ra t e ly m o u n t e d . 

1.5 Shea th s o f t h e u m b i l i c a l s are m a d e o f p o l y m e r i c 
m a t e r i a l s o r m e t a l t h r o u g h o u t t h e d e s i g n l e n g t h , w i t h o u t 
j o i n t e l e m e n t s . 

1.6 T h e u m b i l i c a l shea ths s h a l l n o t i n t e r a c t w i t h 
t r a n s p o r t e d f l u i d s a n d s h a l l b e r e s i s t an t t o m e c h a n i c a l 
l o a d s d u r i n g m a n u f a c t u r e , s t o r a g e , i n s t a l l a t i o n a n d 
o p e r a t i o n . 

1.7 B e c a u s e o f c o r r o s i o n a n d p o s s i b l e f a t i g u e 
damages , t h e u m b i l i c a l s i n m e t a l shea ths r e q u i r e spec ia l 
c o n s i d e r a t i o n b y t h e R e g i s t e r i n o r d e r t o s p e c i f y then-
s e r v i c e l i f e . I n spec i f i c cases, f o r t r a n s p o r t a t i o n o f w e l l 
f l u i d s , o n l y t h e u m b i l i c a l s w i t h s t ee l shea ths a re used . 

1.8 T h e u m b i l i c a l , a n d i t s c o n s t i t u e n t c o m p o n e n t s , 
s h a l l h a v e t h e f o l l o w i n g charac te r i s t i c s : 

. 1 capable o f w i t h s t a n d i n g a l l d e s i g n l oads a n d l o a d 
c o m b i n a t i o n s a n d p e r f o r m i t s f u n c t i o n s f o r t h e s p e c i f i e d 
d e s i g n l i f e ; 

.2 m a t e r i a l s s h a l l b e c o m p a t i b l e w i t h t h e e n v i r o n m e n t 
t o w h i c h t h e y are e x p o s e d a n d b e i n c o n f o r m i t y w i t h t h e 
c o r r o s i o n c o n t r o l a n d c o m p a t i b i l i t y r e q u i r e m e n t s ; 

.3 e l ec t r i c cab le s h a l l b e capab le o f t r a n s m i t t i n g 
p o w e r a n d s igna l s w i t h t h e r e q u i r e d charac te r i s t i c s ; 

.4 o p t i c a l f i b r e cables s h a l l b e capab le o f t r a n s m i t ­
t i n g s i gna l s a t t h e r e q u i r e d w a v e l e n g t h s w i t h i n t h e 
a t t e n u a t i o n r e q u i r e m e n t s ; 

.5 hoses a n d / o r tubes s h a l l b e capab le o f t r a n s m i t t i n g 
f l u i d s a t t h e r e q u i r e d f l o w ra t e , p ressure , t e m p e r a t u r e a n d 
c l ean l i ne s s l e v e l s ; 

.6 capab le o f v e n t i n g , i n a c o n t r o l l e d m a n n e r , i f 
p e r m e a t i o n t h r o u g h c o m p o n e n t s c a n occur ; 

.7 capable o f b e i n g r e c o v e r e d a n d r e i n s t a t e d as 
d e f i n e d i n t h e m a n u f a c t u r e r ' s s p e c i f i c a t i o n a p p r o v e d b y 
t h e R e g i s t e r . 

1.9 I n d e s i g n i n g o f t h e u m b i l i c a l s , t h e f u n c t i o n a l 
l oads s h a l l b e t a k e n i n t o accoun t : 

loads d u e t o w e i g h t a n d b u o y a n c y o f t h e u m b i l i c a l , 
i t s c o n t e n t s a n d a t t a c h m e n t s , b o t h t e m p o r a r y a n d 
p e r m a n e n t ; 

p res su re w i t h i n hoses a n d tubes ; 
t h e r m a l e x p a n s i o n a n d c o n t r a c t i o n l o a d s ; 
t e s t i n g p re s su re d u r i n g c o m m i s s i o n i n g ; 
r e a c t i o n s a n d loads f r o m suppo r t s a n d p r o t e c t i v e 

s t ruc tu res ; 
t e m p o r a r y i n s t a l l a t i o n / l a y i n g o r m a i n t e n a n c e l oads ; 
loads d u e t o r i g i d / f l e x i b l e p i p e c ross ings , o r spars; 
loads d u e t o p o s i t i o n i n g t o l e r ances d u r i n g i n s t a l l a ­

t i o n / l a y i n g ; 
loads d u e t o i n t e r a c t i o n o f i n d i v i d u a l u m b i l i c a l 

c o m p o n e n t s , i n p a r t i c u l a r , m e t a l shea ths ; 
loads f r o m i n s p e c t i o n a n d m a i n t e n a n c e t o o l s . 
1.10 T h e u m b i l i c a l s s h a l l b e m a n u f a c t u r e d a c c o r d i n g 

t o t h e R e g i s t e r - a p p r o v e d t e c h n i c a l d o c u m e n t a t i o n e l a b o ­
rated o n t h e bas i s o f r e c o g n i z e d s tandards . 
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2 T E C H N I C A L R E Q U I R E M E N T S 

2 . 1 G E N E R A L 

2.1.1 T e c h n i c a l d o c u m e n t a t i o n f o r t h e u m b i l i c a l s , t o 
b e s u b m i t t e d t o t h e R e g i s t e r f o r a p p r o v a l s h a l l i n c l u d e , as 
a r u l e , t h e f o l l o w i n g : 

d e s c r i p t i o n o f t h e t h e o r e t i c a l b a s i s , i n c l u d i n g 
c a l c u l a t i o n p r o c e d u r e s a n d m e t h o d s o f e v a l u a t i n g t h e 
u m b i l i c a l d e s i g n p a r a m e t e r s a n d t h e c r i t e r i a t o b e 
sa t i s f i ed i n o r d e r t o m e e t t h e f u n c t i o n a l r e q u i r e m e n t s 
s p e c i f i e d i n 1.8; 

t h e d e s i g n l i f e assessment m e t h o d o l o g y t a k i n g i n t o 
a c c o u n t t h e f a t i g u e s t r e n g t h u n d e r a c t i n g d e s i g n l oads ; 

d e t e r m i n a t i o n o f t h e stress c o n c e n t r a t i o n fac to r s t o 
a c c o u n t f o r t h e g e o m e t r y o f m e t a l l i c s t r u c t u r a l c o m p o ­
n e n t s , i n c l u d i n g stress c o n c e n t r a t i o n s a t a n d w i t h i n t h e 
u m b i l i c a l t e r m i n a t i o n h e a d i n t e r f a c e , c o n t a c t w i t h 
c l a m p e d accessories a n d r i g i d surfaces , m a n u f a c t u r i n g 
t o l e r ances , a n d l o a d - i n d u c e d gaps; 

s p e c i f i c a t i o n o f t h e m a n u f a c t u r i n g t o l e r ances w h i c h 
i n f l u e n c e o n t h e l i m i t i n g a l l o w a b l e s t r u c t u r a l capac i ty . 

2.1.2 T h e u m b i l i c a l d e s i g n s h a l l b e a p p r o v e d b y t h e 
R e g i s t e r ( r e f e r t o t h e S P S N o m e n c l a t u r e — T a b l e 6 . 1 , 
P a r t I " G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " ) 
a n d s h a l l a c c o u n t f o r t h e effects o f w e a r , c o r r o s i o n , 
m a n u f a c t u r i n g processes , i n s t a l l a t i o n l o a d s , d i m e n s i o n a l 
changes , creep a n d a g e i n g ( d u e t o m e c h a n i c a l , c h e m i c a l 
a n d t h e r m a l d e g r a d a t i o n i n a l l l a y e r s ) . 

2.1.3 I f t h e u m b i l i c a l d e s i g n i s o u t s i d e t h e e n v e l o p e 
o f p r e v i o u s l y v a l i d a t e d des igns , t h e n t h e m a n u f a c t u r e r 
s h a l l p e r f o r m p r o t o t y p e tes ts t o v e r i f y t h e d e s i g n 
m e t h o d o l o g y . T h e p r o t o t y p e tests i n v o l v i n g t h e R e g i s ­
t e r ' s r e p r e s e n t a t i v e s h a l l v a l i d a t e f i t n e s s - f o r - p u r p o s e f o r 
t h o s e d e s i g n p a r a m e t e r s w h i c h are o u t s i d e t h e p r e v i o u s l y 
v a l i d a t e d e n v e l o p e . 

2.1.4 T h e f u n c t i o n a l r e q u i r e m e n t s f o r t h e u m b i l i c a l 
s h a l l b e set f o r t h b y t h e c u s t o m e r a n d a p p r o v e d b y t h e 
R e g i s t e r d u r i n g e x a m i n a t i o n o f t e c h n i c a l d o c u m e n t a t i o n . 

2.1.5 T h e m a n u f a c t u r e r s h a l l calculate t he u s e f u l l i f e o f 
t he u m b i l i c a l cons ide r ing t he ac tua l ope ra t ing cond i t i ons . 

2.1.6 T h e u m b i l i c a l d e s i g n s h a l l a c c o u n t f o r a l l 
c o m b i n a t i o n s o f l oads a c t i n g t h e r e o n t a k i n g i n t o a c c o u n t 
o f t h e i r d u r a t i o n , i n c l u d i n g effects o f e n v i r o n m e n t a n d 
seabed s o i l ( r e f e r t o 1.9) . 

2.1.7 T h e u m b i l i c a l d e s i g n loads , m i n i m u m b e n d 
r a d i u s a n d a l l o w a b l e c r u s h i n g l o a d s h a l l b e w i t h i n t h e 
a l l o w a b l e l i m i t s e s t a b l i s h e d i n t h e S P S i n s t a l l a t i o n 
p r o j e c t a n d a p p r o v e d b y t h e R e g i s t e r . 

2.1.8 I n t h e process o f i n s t a l l a t i o n o f t h e u m b i l i c a l 
t h e f o l l o w i n g p a r a m e t e r s s h a l l b e m o n i t o r e d : 

i n t h e v a r i a t i o n o f t e n s i o n a n d b e n d r a d i u s a l o n g t h e 
i n s t a l l e d u m b i l i c a l ; 

v a r i a t i o n o f t e n s i o n a n d b e n d r a d i u s as a f u n c t i o n o f 
t i m e ; 

m a x i m u m t e n s i o n a n d m i n i m u m b e n d r a d i u s p o i n t s . 
2.1.9 W h e n c o n s i d e r i n g t h e f a t i g u e s t r e n g t h , v i b r a ­

t i o n o f t h e u m b i l i c a l a t v a r i o u s p o i n t s d u e t o t h e effects 
o f w a v e s , c u r r e n t , p r e s su re f l u c t u a t i o n s a n d o t h e r f ac to r s 
s h a l l b e t a k e n i n t o accoun t . A s a r u l e , a t y p i c a l s a f e ty 
f a c t o r f o r f a t i g u e l o a d i n g e q u a l t o 1 0 has b e e n f o u n d 
s u i t a b l e . 

2.1.10 T h e m e t a l l i c a n d n o n - m e t a l l i c m a t e r i a l s u s e d 
i n t h e u m b i l i c a l s h a l l e n s u r e n o r m a l p e r f o r m a n c e o f t h e 
u m b i l i c a l t h r o u g h o u t i t s d e s i g n l i f e , a n d t h i s s h a l l b e 
c o n f i r m e d b y c a l c u l a t i o n s m a d e a c c o r d i n g t o t h e 
s tandards r e c o g n i z e d b y t h e R e g i s t e r . 

2.1.11 W h e n m a k i n g c a l c u l a t i o n s , t h e f o l l o w i n g 
fac to r s s h a l l b e c o n s i d e r e d : 

. 1 d e t e r i o r a t i o n o f m a t e r i a l p r o p e r t i e s t h r o u g h o u t t h e 
s e r v i c e l i f e ; 

.2 s u s c e p t i b i l i t y o f m e t a l l i c e l e m e n t s t o c o r r o s i o n , 
c a t h o d i c a t t ack a n d d e l a m i n a t i o n o f b o n d e d e l e m e n t s ; 

.3 seabed s t a b i l i t y , i n c l u d i n g t h e n e e d f o r a d d i t i o n a l 
b a l l a s t i n g a n d i m p a c t o n o t h e r i n s t a l l a t i o n a c t i v i t i e s ; 

.4 f a t i g u e o f a r m o u r w i r e s , b e n d s t i f f ene r s , p o l y m e r s 
a n d p r e s s u r e - r e t a i n i n g c o m p o n e n t s ; 

.5 m i n i m u m b r e a k i n g loads ; 

.6 effects o f e n v i r o n m e n t a l c o n d i t i o n s ( f o r e x a m p l e , 
U V r a d i a t i o n , t e m p e r a t u r e , o z o n e a n d l o n g - t e r m e x p o ­
su re t o s e a w a t e r a n d t r a n s p o r t e d f l u i d s ) ; 

. 7 c u m u l a t i v e s t r a i n o f c o n d u c t o r s , m e t a l l i c tubes 
a n d cables t h r o u g h o u t t h e m a n u f a c t u r e , h a n d l i n g a n d 
i n s t a l l a t i o n processes ; 

.8 s t r a i n o f o p t i c a l f i b r e s . 
2.1.12 U n l e s s o t h e r w i s e ag reed w i t h t h e R e g i s t e r , t h e 

u m b i l i c a l a n d i t s c o n s t i t u e n t c o m p o n e n t s a n d m a t e r i a l s 
s h a l l b e capab le o f o p e r a t i n g w i t h i n t h e t e m p e r a t u r e 
r a n g e o f —15° С t o + 40° C . T h e t e m p e r a t u r e d u r i n g 
s to rage m a y d i f f e r from t h e s p e c i f i e d o n e , b u t t h e 
u m b i l i c a l s s h a l l m a i n t a i n t h e i r p a r a m e t e r s w h e n t h e 
t e m p e r a t u r e i s b r o u g h t t o t h e s p e c i f i e d v a l u e s . 

2.1.13 T h e m i n i m u m r a d i u s t o w h i c h t h e u m b i l i c a l 
c a n b e b e n t f o r s to rage a n d s e r v i c e s h a l l b e d e t e r m i n e d . 
T h e m i n i m u m b e n d r a d i u s o f t h e e l e c t r i c a l cables , hoses , 
tubes a n d o p t i c a l f i b r e cables s h a l l b e as s ta ted i n t h e 
m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

2.1.14 T h e u m b i l i c a l s h a l l b e d e s i g n e d t o b e f a t i g u e -
r e s i s t an t f o r t h e d e s i g n e d d e s i g n l i f e , w i t h a n adequa te 
sa fe ty f a c t o r s p e c i f i e d i n 2 . 1 . 9 . 

2.1.15 T h e u m b i l i c a l s h a l l b e d e s i g n e d t o b e 
s u f f i c i e n t l y s t ab le w h e n l a i d o n t h e seabed t o m e e t t h e 
r e q u i r e m e n t s o f t h e r e c o g n i z e d s tandards a n d 6 . 1 . 7 o f t h e 
S P R u l e s . 
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3 M A N U F A C T U R E A N D T E S T I N G O F U M B I L I C A L C O M P O N E N T S 

3 . 1 G E N E R A L 

3.1.1 T h e u m b i l i c a l c o m p o n e n t s s h a l l b e d e s i g n e d 
a n d m a n u f a c t u r e d i n c o n f o r m i t y w i t h t h e r e c o g n i z e d 
s tandards . C o n f o r m i t y s h a l l b e c o n f i r m e d b y e x a m i n a ­
t i o n o f t e c h n i c a l d o c u m e n t a t i o n , s u r v e y s a n d acceptance 
tests i n v o l v i n g t h e R S r e p r e s e n t a t i v e . T h e tes t p r o g r a m s 
s h a l l b e a p p r o v e d b y t h e R e g i s t e r . 

3.1.2 T h e f a c t o r y acceptance tests s h a l l b e c o n d u c t e d 
f o r u m b i l i c a l t e r m i n a t i o n heads a n d a n c i l l a r y e q u i p m e n t . 

3.1.3 T h e r e q u i r e m e n t s f o r t h e e l e c t r i c a l a n d s i g n a l 
cables b e i n g p a r t o f t h e u m b i l i c a l are set o u t i n P a r t X 
" E l e c t r i c a l E q u i p m e n t " . 

3.1.4 M a t e r i a l u s e d f o r t h e m a n u f a c t u r e o f t h e 
u m b i l i c a l s s h a l l b e s u i t a b l e f o r l o n g - t e r m o p e r a t i o n i n 
s e a w a t e r e n v i r o n m e n t . 

3.2 H O S E S 

3.2.1 I t i s r e c o m m e n d e d t h a t t h e n o m i n a l b o r e a n d 
d e s i g n w o r k i n g p ressu re b e c h o s e n t o m e e t t h e r e q u i r e ­
m e n t s o f A n n e x С t o I S O 1 3 6 2 8 - 5 . 

3.2.2 T o l e r a n c e s o n n o m i n a l b o r e o f t h e h o s e a n d 
l i n e r w a l l t h i c k n e s s s h a l l n o t exceed t h e v a l u e s g i v e n i n 
T a b l e 3 . 2 . 2 - 1 . T h e i n s i d e a n d o u t s i d e d i a m e t e r s o f t h e 
hose s h a l l b e concen t r ic w i t h i n t he l i m i t s i n T a b l e 3 .2 .2-2 . 

T a b l e 3 .2 .2-1 
N o m i n a l b o r e a n d w a l l t h i c k n e s s t o l e r a n c e s 

N o m i n a l 
b o r e 

T o l e r a n c e , 
% 

L i n e r w a l l 
t h i c k n e s s , t 

m m i n 

T o l e r a n c e , 
% 

m m i n 

6,0 — 10,0 0,233 — 0,394 + 5,0 
- 3 , 0 

± 0 , 2 0 ,0079 

10,1 — 20 ,0 0,395 — 0,787 + 3,0 
- 2 , 0 

± 0 , 2 0 ,0079 

2 0 , 1 — 3 8 , 1 0,788 — 1,5 + 2 , 0 
- 1 , 5 

±0 ,25 0,0098 

T a b l e 3.2.2-2 
C o n c e n t r i c i t y 

N o m i n a l b o r e C o n c e n t r i c i t y 

m m i n m m i n 

ДО 25 ,4 1,0 1,0 0,040 
более 25 ,4 1,0 1,5 0,060 

3.2.3 T h e c o m p l e t e d h o s e o u t s i d e d i a m e t e r s h a l l b e 
w i t h i n + 4% o f t h e v a l u e s p e c i f i e d i n t h e m a n u f a c t u r e r 
w r i t t e n s p e c i f i c a t i o n . 

3.2.4 I f t h e h o s e l i n e r i s s p e c i f i c a l l y d e s i g n e d t o 
w i t h s t a n d h y d r o s t a t i c p res su re , t h e w a l l t h i c k n e s s a n d 
c o n c e n t r i c i t y t o l e r ances m a y d i f f e r from t h o s e g i v e n i n 
T a b l e 3 . 2 . 2 - 2 . S u c h d e v i a t i o n s s h a l l b e c o n s i s t e n t w i t h 
t h e m a n u f a c t u r e r ' s s p e c i f i c a t i o n a n d agreed w i t h t h e 
Reg i s t e r . 

3.3 H O S E C O N S T R U C T I O N 

3.3.1 G e n e r a l . 
3.3.1.1 T h e h o s e s h a l l c o m p r i s e t h r e e c o m p o n e n t 

pa r t s : t h e l i n e r , t h e r e i n f o r c e m e n t a n d t h e shea th . 
3.3.2 H o s e l i n e r . 
3.3.2.1 T h e l i n e r s h a l l b e a c o n t i n u o u s , seamless , 

c i r c u l a r a n d c o n c e n t r i c e x t r u s i o n a n d s h a l l b e c o m p a t i b l e 
w i t h t h e i n t e n d e d s e r v i c e f l u i d s . 

3.3.2.2 M u l t i - l a y e r l i n e r s m a y b e acceptab le i f 
a p p l i c a t i o n r e q u i r e m e n t s c a n n o t b e s a t i s f i e d b y a 
s i n g l e - l a y e r c o n s t r u c t i o n as t o i t s s t r e n g t h . F o r i n s t ance , 
i n s i t u a t i o n s w h e r e t h e r e a re h i g h e x t e r n a l p ressures , t h e n 
t h e u se o f a n i n t e r n a l r e i n f o r c i n g l a y e r (carcass) m a y b e 
i n c o r p o r a t e d . 

3.3.2.3 N o d e g r a d a t i o n o f t h e l i n e r m a t e r i a l i s 
a l l o w e d w h i l e i n t e r a c t i n g w i t h t h e m e d i a t r a n s p o r t e d . 

3.3.3 T h e r e i n f o r c e m e n t s h a l l c o m p r i s e o n e o r m o r e 
l a y e r s o f s y n t h e t i c f i b r e , a p p l i e d a r o u n d t h e l i n e r . 

3.3.4 H o s e s h e a t h . 
3.3.4.1 T h e s h e a t h s h a l l c o m p r i s e a c o n t i n u o u s , 

seamless , c i r c u l a r e x t r u s i o n , m a n u f a c t u r e d f r o m p o l y m e r 
t h e r m o p l a s t i c m a t e r i a l i n c o r p o r a t i n g p r o t e c t i o n aga ins t 
o z o n e a n d U V r a d i a t i o n . 

3.3.4.2 T h e s h e a t h m a t e r i a l s h a l l b e c o m p a t i b l e w i t h 
t h e i n t e r s t i t i a l f i l l e r m a t e r i a l a n d t h e s h e a t h i n g m a t e r i a l 
o f o t h e r se rv ices w i t h i n t h e u m b i l i c a l t h r o u g h o u t i t s 
d e s i g n l i f e . 

3.3.4.3 T h e s h e a t h s h a l l b e d e s i g n e d t o p r o t e c t t h e 
r e i n f o r c e m e n t a n d l i n e r f r o m a b r a s i o n , e r o s i o n a n d 
m e c h a n i c a l d a m a g e . 

3.4 T E R M I N A T I O N I N T E R F A C E 

3.4.1 T h e l o n g - t e r m s e a l i n g a n d r e t e n t i o n o f 
u m b i l i c a l t e r m i n a t i o n heads a n d / o r e n d f i t t i n g s s h a l l 
n o t b e i m p e d e d b y t h e h o s e m a t e r i a l s o f c o n s t r u c t i o n . A l l 
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m a t e r i a l s u s e d s h a l l b e s u i t a b l e f o r l o n g - t e r m i m m e r s i o n 
i n s e a w a t e r a n d s h a l l b e i n a c c o r d a n c e w i t h t h e 
m a n u f a c t u r e r ' s s p e c i f i c a t i o n . 

3.4.2 I f h o s e j o i n t s are c r i m p e d o r s w a g e d o n t o t h e 
o u t e r s h e a t h o f t h e u m b i l i c a l , t h e p e r m e a t e d f l u i d s from 
t h e h o s e s h a l l n o t degrade t h e s h e a t h m a t e r i a l , r e s u l t i n g 
i n t h e e n d f i t t i n g l e a k i n g o r d e t a c h i n g from t h e h o s e . 

3.4.3 T h e coup l ing used t o j o i n t w o hose lengths w i t h i n 
a n u m b i l i c a l sha l l b e o f t he one-piece unthreaded type . 

3.4.4 T h e c o u p l i n g u s e d t o j o i n l e n g t h s w i t h i n a rigid 
u m b i l i c a l j o i n t m i g h t b e o f t h e t h r e a d e d t y p e a n d / o r a 
one -p iece d e s i g n t y p e . 

3.4.5 E n d f i t t i n g s o r c o u p l i n g s i n rigid j o i n t s s h a l l 
e i t h e r b e p r o t e c t e d b y a w a t e r - b l o c k i n g b a r r i e r , o r h a v e 
t h e f a c i l i t y f o r l i n k i n g t o a c a t h o d i c p r o t e c t i o n s y s t e m . 

3.4.6 I f t h e r e i s a risk o f a n e n d f i t t i n g o r c o u p l i n g 
n u t u n s c r e w i n g as a r e s u l t o f v i b r a t i o n , t h e n a n 
a p p r o p r i a t e i n t e r l o c k f ea tu re s h a l l b e i n c l u d e d t o p r e v e n t 
r o t a t i o n o f t h e n u t . 

3.5 C R O S S - S E C T I O N A L A R R A N G E M E N T 

3.5.1 G e n e r a l . 
3.5.1.1 T h e u m b i l i c a l c o n s t r u c t i o n s h a l l c o m p r i s e : 
a b u n d l e o f e l e c t r i c a l cables , o p t i c a l f i b r e cables a n d / 

o r hoses ; 
a n i n n e r s h e a t h t o p r o v i d e m e c h a n i c a l p r o t e c t i o n o f 

t h e b u n d l e ; 
a r m o u r i n g l a y e r s o n i n n e r shea th ; 
a n o u t e r s e a l i n g shea th . 
3.5.1.2 T h e u m b i l i c a l s h a l l b e d e s i g n e d t o m e e t t h e 

f u n c t i o n a l a n d d e s i g n r e q u i r e m e n t s o f t h e p r e sen t R u l e s 
a n d t h e r e q u i r e m e n t s f o r t h e m e c h a n i c a l p r o p e r t i e s o f t h e 
m a n u f a c t u r e r ' s s p e c i f i c a t i o n . T h e f o l l o w i n g s h a l l b e 
t a k e n i n t o accoun t : 

t h e c ros s - sec t ion s h a l l b e as c o m p a c t as p o s s i b l e ; 
t h e c ro s s - s ec t i on s h a l l b e as s y m m e t r i c a l a b o u t t h e 

c e n t e r l i n e , as p o s s i b l e . 
3.5.1.3 E l e c t r i c cables , o p t i c a l f i b r e cables , hoses 

s h a l l b e p l a c e d c o n c e n t r i c a l l y i n respect t o t h e bas i c 
u m b i l i c a l c o m p o n e n t s . A r r a n g e m e n t s w i t h e l e c t r i c cables 
a r o u n d t h e o u t e r s h e a t h a re p e r m i s s i b l e . I n t h i s case, t h e 
d e s i g n o f t h e e l e c t r i c cables s h a l l t a k e i n t o a c c o u n t t h e 
a d d i t i o n a l l o a d i n g s w h i c h m a y b e i m p o s e d o n t h e cables . 

3.5.1.4 I f f i l l e r s a re u s e d i n t h e in t e r s t i ce s o f t h e 
u m b i l i c a l , t h e f i l l e r m a t e r i a l s h a l l b e se lec ted w i t h 
c o n s i d e r a t i o n o f t h e c r u s h i n g fo rces o n t h e b u n d l e d u e 
t o u m b i l i c a l m a n u f a c t u r e , i n s t a l l a t i o n a n d s e r v i c e . 

3.5.1.5 F o r d e e p - w a t e r i n s t a l l a t i o n s , t h e c r o s s -
s e c t i o n a l a r r a n g e m e n t s h a l l t a k e a c c o u n t o f t h e r e q u i r e ­
m e n t s f o r t h e u m b i l i c a l s / p i p e l i n e s l a i d o n t h e seabed, 

a c c o r d i n g t o w h i c h t h e e x t e r n a l c r u s h i n g forces i m p o s e d 
d u r i n g i n s t a l l a t i o n s h a l l n o t d a m a g e t h e u m b i l i c a l 
c o m p o n e n t s . 

3.5.2 I n n e r s h e a t h . 
3.5.2.1 A s a r u l e , t h e i n n e r s h e a t h s h a l l c o m p r i s e a 

seamless , p o l y m e r ( t h e r m o p l a s t ) e x t r u s i o n . F o r s ta t i c 
a p p l i c a t i o n s , a l a y e r o f h e l i c a l l y a p p l i e d s y n t h e t i c f i b r e 
r o v i n g m a y b e used . 

3.5.2.2 T h e i n n e r s h e a t h s h a l l b e o f s u f f i c i e n t 
t h i c k n e s s t o ensu re p r o p e r d i s t r i b u t i o n o f r a d i a l c o m p r e s ­
s i o n b e t w e e n t h e a r m o u r w i r e a n d t h e b u n d l e . 

3.5.3 A r m o u r i n g . 
3.5.3.1 U m b i l i c a l s w h i c h c o n t a i n e l e c t r i c a l c o n d u c ­

t o r s a n d / o r o p t i c a l f i b r e s s h a l l g e n e r a l l y b e a r m o u r e d . F o r 
u m b i l i c a l s w h i c h a l l o w f o r d y n a m i c a p p l i c a t i o n o f 
e x t e r n a l l o a d s , i n p a r t i c u l a r , t o r q u e s , t h e a r m o u r i n g s h a l l 
c o n s i s t o f o n e o r m o r e a x i a l c o n t r a - h e l i c a l l y a p p l i e d 
l a y e r s o f s tee l a r m o u r w i r e s / s t r i p s o r i e n t e d a b o u t t h e 
g e n e r a t r i x , as a r u l e , a t a n a n g l e f r o m 20° t o 55°. 

3.5.3.2 T h e a r m o u r w i r e s / s t r i p s s h a l l b e a p p l i e d 
u n d e r u n i f o r m t e n s i o n o v e r t h e e n t i r e l e n g t h . F o r m u l t i ­
l a y e r a r m o u r , a d d i t i o n a l l a y e r s s h a l l b e a p p l i e d i n t h e 
o p p o s i t e d i r e c t i o n t o t h e ad jacent l a y e r s . 

3.53.3 T h e r e q u i r e m e n t s f o r t h e s t r e n g t h ca l cu l a t i ons 
o f t h e u m b i l i c a l s h a l l b e i n c o m p l i a n c e w i t h 3 .7 o f t h e S P 
R u l e s a n d t h e standards r e c o g n i z e d b y t h e Reg i s t e r . 

3.5.4 O u t e r s h e a t h . 
3.5.4.1 A s a r u l e , t h e o u t e r shea ths s h a l l c o m p r i s e o f 

a seamless p o l y m e r ( t h e r m o p l a s t ) e x t r u s i o n . 
3.5.4.2 T o p r o v i d e v i s u a l i n d i c a t i o n o f p o s i t i o n o f 

t h e u m b i l i c a l i n t h e o u t e r shea th , a h i g h - v i s i b i l i t y l i n e o f 
c o n t r a s t i n g c o l o u r s h a l l b e a p p l i e d a l o n g t h e u m b i l i c a l 
l e n g t h . 

3.6 I D E N T I F I C A T I O N 

3.6.1 A t leas t t h e f o l l o w i n g i n f o r m a t i o n s h a l l b e 
m a r k e d a l o n g t h e c o m p l e t e l e n g t h o f a n u m b i l i c a l , o n t h e 
e x t e r n a l s h e a t h a t r e g u l a r i n t e r v a l s n o t e x c e e d i n g 1 m : 

m a n u f a c t u r e r ; 
b a t c h n u m b e r ; 
n o m i n a l b o r e s ize ; 
w o r k i n g p ressu re ; 
u n i q u e c o m p o n e n t re fe rence . 
3.6.2 E a c h 1 0 0 m o f u m b i l i c a l l e n g t h s s h a l l b e 

s e q u e n t i a l l y m a r k e d o n t h e o u t e r s h e a t h , w i t h t h e 
e x c e p t i o n o f t h e f i r s t a n d las t 1 0 0 m , w h i c h s h a l l b e 
s e q u e n t i a l l y m a r k e d i n 10 m i n c r e m e n t s . T h e m a r k s s h a l l 
b e d u r a b l e t h r o u g h o u t s to rage , l o a d - o u t a n d i n s t a l l a t i o n 
o f t h e u m b i l i c a l a n d l e g i b l e t o d i v e r s o r u n d e r w a t e r v i d e o 
cameras . 
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4 U M B I L I C A L T E R M I N A T I O N H E A D S A N D A N C I L L A R Y E Q U I P M E N T 

4 . 1 G E N E R A L 

4.1.1 T h e u n d e r w a t e r s t r u c t u r a l l y d e s i g n e d p a r t ( s ) o f 
a n u m b i l i c a l s h a l l e n d i n a U T H f o r a t t a c h m e n t t o t h e 
S U D U , S U T , m a n i f o l d , e tc . , t o b e m a t e d u n d e r w a t e r , 
i n c l u d i n g use o f t h e R O V . 

4.1.2 T h e U T H s h a l l p r o v i d e : 
a s t r u c t u r a l i n t e r f ace b e t w e e n t h e u m b i l i c a l a n d t h e 

s u p p o r t s t r u c t u r e o f t h e t e r m i n a t i o n head ; 
a s t r u c t u r a l i n t e r f a c e b e t w e e n t h e u m b i l i c a l a n d b e n d 

l i m i t e r / b e n d s t i f f ene r . 
4.1.3 U m b i l i c a l t e r m i n a t i o n heads in te r faces w i t h t h e 

u m b i l i c a l c o m p o n e n t s are a c r i t i c a l a rea a n d s h a l l b e 
e s p e c i a l l y addressed d u r i n g t h e d e s i g n r e v i e w stage. 

4.1.4 T h e U T H s h a l l n o t d o w n g r a d e t h e s e r v i c e l i f e 
o f t h e u m b i l i c a l o r t h e s y s t e m p e r f o r m a n c e b e l o w t h e 
f u n c t i o n a l r e q u i r e m e n t s . 

4.1.5 T h e u n d e r w a t e r p a r t o f t h e u m b i l i c a l s m a y b e 
a l so a t t ached d i r e c t l y t o t h e S P S e q u i p m e n t a t t h e p r e -
i n s t a l l a t i o n s tage a sho re o r o n F P U / F O P . 

T h e sur face p a r t o f t h e u m b i l i c a l i s s t r u c t u r a l l y 
d e s i g n e d d e p e n d i n g o n t h e e q u i p m e n t u s e d f o r s y s t e m s 
f o r c o n t r o l , m o n i t o r i n g a n d e m e r g e n c y p r o t e c t i o n o n t h e 
F P U / F O P . 

4.1.6 T h e U T H s h a l l b e d e s i g n e d t o a l l o w a n 
u n i m p e d e d i m m e r s i o n o f t h e u m b i l i c a l s . 

4.1.7 T o p r o t e c t t h e U T H aga ins t c o r r o s i o n t h e y s h a l l 
b e p r o v i d e d w i t h a n i n d e p e n d e n t c a t h o d i c p r o t e c t i o n o r 
c o n n e c t e d t o t h e c a t h o d i c p r o t e c t i o n s y s t e m o f t h e S P S . 

4.2 P U L L - I N H E A D 

4.2.1 A p u l l - i n h e a d s h a l l b e u s e d t o p u l l t h e 
u m b i l i c a l a l o n g t h e seabed o r t h r o u g h t h e I - o r J - tube . 
T h e p u l l - i n h e a d s h a l l b e d e s i g n e d t o w i t h s t a n d a l l 
i n s t a l l a t i o n l oads w i t h o u t d a m a g e t o t h e u m b i l i c a l o r i t s 
f u n c t i o n a l c o m p o n e n t s . 

4.2.2 T h e p u l l - i n h e a d s h a l l b e des igned , i f p o s s i b l e , 
t o a l l o w u n i n t e r r u p t e d t r a v e l o v e r r o l l e r s a n d t h r o u g h 
I - o r J - tube r i se r s w i t h o u t d a m a g e o r s n a g g i n g . 

4.2.3 T h e p u l l - i n h e a d s h a l l b e d e s i g n e d t o h o u s e t h e 
hose , e l e c t r i c a n d o p t i c a l f i b r e u m b i l i c a l t e r m i n a t i o n 
heads . E l e c t r i c a n d o p t i c a l f i b r e cables s h a l l b e sea led t o 
p r e v e n t s e a w a t e r i ng re s s . 

4.3 S U B S E A U M B I L I C A L D I S T R I B U T I O N U N I T 

4.3.1 T h e S U D U s h a l l m e c h a n i c a l l y a n d f u n c t i o n a l l y 
c o n n e c t t h e subsea u m b i l i c a l t o s e v e r a l subsea s y s t e m s i n 

a s i m i l a r m a n n e r t o t h e subsea u m b i l i c a l t e r m i n a t i o n 
h e a d ( r e f e r t o 4 . 1 ) . 

4.3.2 I f a s i g n i f i c a n t n u m b e r o f s y s t e m s a re t o b e 
c o n n e c t e d , t h e s i ze , m a s s , cen te r o f g r a v i t y a n d p u l l - i n 
s h a l l n o t a f fec t t h e u m b i l i c a l . 

4.4 A N C I L L A R Y E Q U I P M E N T 

4.4.1 J o i n t b o x . 
4.4.1.1 A j o i n t b o x s h a l l b e u s e d t o j o i n u m b i l i c a l 

s u b - l e n g t h s t o a c h i e v e o v e r a l l l e n g t h r e q u i r e m e n t s o r t o 
r e p a i r a d a m a g e d u m b i l i c a l . 

4.4.1.2 E a c h u m b i l i c a l e n d t o b e j o i n e d s h a l l h a v e a n 
a r m o u r t e r m i n a t i o n , i f app l i c ab l e . T h e s e s h a l l b e j o i n e d 
u s i n g a c o n n e c t i n g s l e e v e o r b a r r e l w h i c h s h a l l a l l o w f o r 
t h e t r a n s f e r o f t h e f l u i d f r o m o n e s u b - l e n g t h t o t h e o ther . 
T h e c o n n e c t i n g s l e e v e s a n d / o r b a r r e l s s h a l l a l l o w 
o p e r a t i o n o f t h e u m b i l i c a l d u r i n g i t s d e s i g n l i f e . 

4.4.1.3 T h e j o i n t b o x s h a l l b e o f a s t r e a m l i n e d 
d e s i g n , w i t h a b e n d s t i f f e n e r a t each e n d i f r e q u i r e d , a n d 
s h a l l b e o f c o m p a c t s i z e t o f a c i l i t a t e r e e l i n g , s to rage a n d 
i n s t a l l a t i o n r e q u i r e m e n t s . 

4.4.1.4 T h e j o i n i n g o f t h e e l e c t r i c cables , o p t i c a l 
f i b r e s , hoses a n d tubes w i t h i n t h e j o i n t b o x s h a l l b e 
a c c o r d i n g t o t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

4.4.1.5 D u r i n g o p e r a t i o n , t h e j o i n t b o x e s s h a l l n o t b e 
sub jec ted t o d y n a m i c l oads . 

4.4.2 W e a k l i n k s . 
4.4.2.1 A w e a k l i n k s h a l l b e des igned t o pro tec t t he 

u m b i l i c a l , a n d e q u i p m e n t connec ted t o t h e u m b i l i c a l , from 
excessive loads . T h e r equ i r ed l o a d a t w h i c h t he w e a k l i n k 
s h a l l b e ac t iva ted s h a l l b e de f ined i n t he manufac tu r e r ' s 
w r i t t e n spec i f ica t ion . T h e w e a k l i n k s h a l l b e des igned t o 
h a v e a des ign l i f e equa l t o o r greater t h a n t h e u m b i l i c a l . 

4.4.2.2 T h e w e a k l i n k s h a l l h a v e a n o v e r r i d e 
m e c h a n i s m w h i c h s h a l l b e e a s i l y r e m o v a b l e a n d rep lace ­
ab le w h e n t h e w e a k l i n k i s i n s t a l l e d o n t h e sea b e d . W i t h 
t h e o v e r r i d e m e c h a n i s m i n p l ace , t h e w e a k l i n k s h a l l b e 
capable o f w i t h s t a n d i n g t h e m a x i m u m u m b i l i c a l w o r k i n g 
l o a d w i t h o u t s u f f e r i n g m e c h a n i c a l f a i l u r e . 

4.4.2.3 T h e w e a k l i n k s h a l l n o t p r e v e n t t h e safe 
s h u t d o w n o f t h e w e l l h e a d e q u i p m e n t . 

4.4.3 B u o y a n c y a t t a c h m e n t s . 
4.4.3.1 T o a c h i e v e necessa ry c o n f i g u r a t i o n , d y ­

n a m i c s a n d b u o y a n c y , a d y n a m i c u m b i l i c a l c a n necess i ­
ta te b u o y a n c y a t t a c h m e n t s i n t h e f o r m o f c o l l a r s , t a n k s , 
b u o y s , e tc . 

4.4.3.2 T h e m e t h o d o f a t t a c h m e n t s h a l l n o t i n d u c e 
stresses i n excess o f t h e a l l o w a b l e ones i n t h e u m b i l i c a l 
shea th , n o r a l l o w e x c e s s i v e s t r a i n o f t h e u m b i l i c a l a n d i t s 
c o m p o n e n t s . 
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5 F A C T O R Y A C C E P T A N C E T E S T S 

5 . 1 G E N E R A L 

5.1.1 T h e f a c t o r y acceptance tests s h a l l b e c a r r i e d 
o u t a f t e r f i t m e n t o f t h e u m b i l i c a l t e r m i n a t i o n heads ( e n d 
f i t t i n g s ) . 

5.1.2 A c c e p t a n c e tests o f t h e u m b i l i c a l s s h a l l b e 
c o n d u c t e d a c c o r d i n g t o a R e g i s t e r - a p p r o v e d p r o g r a m 
e l a b o r a t e d o n t h e bas i s o f A n n e x В t o I S O 1 3 6 2 8 - 5 . 

5.1.3 T o c o n f i r m finally c o n f o r m i t y o f t h e u m b i l i c a l 
a n d i t s c o m p o n e n t s a n d p r o c e e d i n g from t h e s t r u c t u r a l 
r e q u i r e m e n t s a n d a s s e m b l i n g p rac t i ce a d d i t i o n a l accep­
tance tests m a y b e r e q u i r e d . T h e a m o u n t o f a d d i t i o n a l 
t e s t i n g s h a l l b e e s t ab l i shed b y t h e Reg i s t e r . 

5.2 T E S T I N G O F H O S E S I N C L U D E D I N A N U M B I L I C A L 

5.2.1 O n c o m p l e t i o n o f u m b i l i c a l m a n u f a c t u r e , t h e 
hoses i n c l u d e d i n t o a n u m b i l i c a l s h a l l b e sub jec ted t o t h e 
f o l l o w i n g tests : 

. 1 p r o o f p res su re test ; 

.2 flow test ; 

.3 d y n a m i c response ; 

.4 fluid c l ean l i ne s s ; 

.5 g e o m e t r i c s i ze c o n t r o l . 
5.2.2 T a b l e 5 . 2 . 2 i nd i ca t e s t h e r e q u i r e d r a t i o o f p r o o f 

a n d b u r s t p r e s s u r e s t o t h e d e s i g n w o r k i n g p r e s ­
su re ( D W P ) . 

T a b l e 5.2.2 
R a t i o s o f t e s t p r e s s u r e t o D W P 

P r o o f p r e s s u r e B u r s t 
p r e s s u r e 

A 1 B 2 

B u r s t 
p r e s s u r e 

2 ,0 1,5 4 ,0 

1 A p p l i c a b l e o n c o m p l e t i o n o f h o s e m a n u f a c t u r e a n d n o r m a l l y 
u s e d o n c e . 

2 A p p l i c a b l e f o l l o w i n g s h i p m e n t o f i n d i v i d u a l h o s e l e n g t h s a n d 
i n c l u s i o n o f h o s e s i n t o a n u m b i l i c a l . 

5.2.3 T h e tes t p r e s su re s h a l l b e m e a s u r e d a t b o t h 
ends o f t h e h o s e a n d s h a l l b e m a i n t a i n e d w i t h i n 
± 5 p e r cen t o v e r a m i n i m u m p e r i o d o f 3 0 m i n . A t t h e 
e n d o f t h i s p e r i o d , i f t h e p res su re has b e e n m a i n t a i n e d , 
t h e p re s su re sou rce s h a l l b e i s o l a t e d a n d t h e p re s su re -
decay cha rac t e r i s t i c m o n i t o r e d o v e r a m i n i m u m p e r i o d o f 
6 0 m i n ; a n d t h e h o s e a s s e m b l y has n o creeps. 

T h r o u g h o u t t h e p r o o f p r e s s u r e tes t p e r i o d , t h e 
a m b i e n t t e m p e r a t u r e s h a l l b e c o n t i n u o u s l y m o n i t o r e d . 
T h e r e s h a l l b e n o e v i d e n c e o f l e a k a g e o r f a i l u r e , n e i t h e r 
s h a l l u m b i l i c a l c o n s t r u c t i o n h a v e a n y d e f o r m a t i o n , 
d u r i n g o r a t t h e e n d o f t h e tes t p e r i o d . 

5.2.4 T h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n s h a l l 
s tate t h e n o m i n a l flow ra te t h a t each h o s e s h a l l b e 
r e q u i r e d t o pass . T h e m a n u f a c t u r e r s h a l l c a l c u l a t e 
expec t ed p re s su re d r o p s f o r t h e s p e c i f i e d f l u i d a t n o m i n a l 
flow r a t e passed t h r o u g h t h e h o s e . A c o n s t a n t h i g h 
p ressu re s u p p l y s h a l l b e c o n n e c t e d t o o n e e n d a n d t h e 
o t h e r e n d s h a l l b e v e n t e d t o a t m o s p h e r e . 

T h e tes t fluid s h a l l b e passed t h r o u g h t h e h o s e u n t i l 
t h e p re s su re r e a d i n g a t t h e h o s e i n l e t i s c o n s t a n t w i t h i n 
5 p e r cent , a n d t h e flow r a t e i s c o n s t a n t w i t h i n 5 p e r cent . 
T h e flow ra t e , p r e s su re d r o p across t h e h o s e a n d fluid 
t e m p e r a t u r e a t t h e i n l e t a n d o u t l e t s h a l l b e r e c o r d e d . T h e 
d i f f e r e n c e b e t w e e n t h e a c t u a l p r e s su re d r o p a n d t h e 
c a l c u l a t e d p re s su re d r o p s h a l l n o t e x c e e d t h e t o l e r a n c e 
v a l u e s ta ted i n t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

5.2.5 T h e d y n a m i c r e sponse tes t s h a l l b e p e r f o r m e d 
i n accordance w i t h t h e p r o c e d u r e desc r ibed i n A n n e x G 
t o I S O 1 3 6 2 8 - 5 . 

5.2.6 U p o n s a t i s f a c t o r y c o m p l e t i o n o f a l l o t h e r 
acceptance tes ts , each h o s e l e n g t h s p e c i f i e d i n t h e 
m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n s h a l l b e f l u s h e d 
w i t h t h e s p e c i f i e d tes t f l u i d . T h e h i g h e s t p o s s i b l e f l o w 
ra te s h a l l b e u s e d w h i c h does n o t r e s u l t i n t h e h o s e b e i n g 
sub jec t t o a p res su re h i g h e r t h a n t h e D W P at t h e h o s e 
i n l e t . T h e f l u i d t e m p e r a t u r e s h a l l b e m o n i t o r e d a t i n l e t 
a n d o u t l e t c o n t i n u o u s l y t o e n s u r e t h a t t h e h o s e 
t e m p e r a t u r e r a t i n g i s n o t exceeded . E a c h h o s e l e n g t h 
s h a l l b e flushed f o r a c o m p l e t e v o l u m e c h a n g e a n d 
t he r ea f t e r u n t i l t h e c l ean l i ne s s l e v e l i s r eached . A t t h e 
e n d o f t h i s p e r i o d , t h r e e c o n s e c u t i v e fluid s a m p l e s p e r 
h o s e l e n g t h s h a l l b e t a k e n a t i n t e r v a l s o f a t l eas t 1 0 m i n , 
u s i n g t h e p r o c e d u r e s p e c i f i e d i n I S O 4 4 0 6 . T h e 
c l ean l i ne s s l e v e l s s h a l l m e e t o r e x c e e d t h e v a l u e ( s ) 
s p e c i f i e d i n t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

S h o r t h o s e l e n g t h s m a y b e c o n n e c t e d t o g e t h e r t o 
f a c i l i t a t e t h e flushing r e q u i r e m e n t s . 

T h e flow tes t a n d t h e fluid c l ean l i ne s s tests m a y b e 
c o m b i n e d . 

5.2.7 T h e h o s e s h a l l b e d e s i g n e d s u c h t h a t t h e 
change i n l e n g t h w h e n t h e h o s e i s p r e s s u r i z e d from 
a t m o s p h e r i c p re s su re t o i t s D W P s h a l l b e w i t h i n t h e 
r a n g e — 1 , 5 t o + 2 p e r cent . 



P A R T X . E L E C T R I C A L E Q U I P M E N T 

1 G E N E R A L 

1.1 E l e c t r i c a l e q u i p m e n t o f t h e S P S s h a l l m e e t t h e 
i n t e r n a t i o n a l a n d f i e l d s tandards c o r r e s p o n d i n g t o t h e 
p a r t i c u l a r o p e r a t i n g r e q u i r e m e n t s . I n case M S / D S / P S are 
u s e d f o r t h e S P S m a i n t e n a n c e , t h e e l e c t r i c a l e q u i p m e n t 
o f t h e S P S s h a l l m e e t t h e r e q u i r e m e n t s o f P a r t V T I 
" E l e c t r i c a l E q u i p m e n t " o f t h e M S / D S / P S R u l e s . 

1.2 D e s i g n d o c u m e n t a t i o n f o r e l ec t r i c p o w e r s u p p l y , 
l i g h t i n g , c o m m u n i c a t i o n a n d a l a r m , r a d i o i n s t a l l a t i o n s 
( i n c l u d i n g v i d e o s u r v e i l l a n c e ) , f i r e a l a r m s y s t e m s h a l l 
a l s o m e e t t h e r e q u i r e m e n t s o f P a r t s X " E l e c t r i c a l 
E q u i p m e n t " a n d X T V " A u t o m a t i o n " o f t h e M O D U / F O P 
R u l e s t o t h e e x t e n t as app l i c ab l e . 

1.3 T h e d o c u m e n t a t i o n t o b e e l a b o r a t e d ( r o u t e p l a n s , 
e x t e r n a l w i r i n g c o n n e c t i o n d i a g r a m s , c o n n e c t i o n d i a ­
g r a m s , f u n c t i o n a l d i a g r a m s o f a u t o m a t i o n , spec i f i c a t i ons 
f o r i n s t r u m e n t s , a n c i l l a r y e q u i p m e n t , w i r i n g h a r d w a r e , 
e tc . ) s h a l l enab l e w i r i n g / c o n n e c t i o n o f t h e S P S e q u i p ­
m e n t a n d a u t o m a t i o n f a c i l i t i e s , as w e l l as s t a r t -up a n d 
n o r m a l o p e r a t i o n o f t h e S P S . 

1.4 A s a r u l e , a.c. s y s t e m s s h a l l b e u s e d o n t h e S P S . 
1.5 U s e o f e a r t h e d d.c. s y s t e m s s h a l l b e sub jec t t o t h e 

R e g i s t e r spec i a l c o n s i d e r a t i o n . 
1.6 A l l t h e S P S e l e c t r i c s y s t e m s s h a l l b e e q u i p p e d 

w i t h a n a u t o m a t i c s y s t e m f o r c o n t i n u o u s m o n i t o r i n g o f 
i n s u l a t i o n r e s i s t ance w h i c h w i l l a c t i v a t e v i s u a l a n d 
a u d i b l e a l a r m at t h e S P S c o n t r o l s t a t i o n w h e n t h e 
i n s u l a t i o n res i s tance d r o p s b e l o w 1 0 0 0 O h m . 

1.7 A l l o p e n m e t a l pa r t s o f t h e e q u i p m e n t , w h i c h 
m a y b e t o u c h e d b y p e r s o n n e l s h a l l b e e a r t h e d t o t h e 
g e n e r a l p r o t e c t i v e s t r u c t u r e o f subsea m o d u l e o f t h e 
e l e c t r i c a l e q u i p m e n t . 

1.8 T h e v o l t a g e v a l u e s i n t h e e l ec t r i c s y s t e m s s h a l l 
b e d e s i g n e d w i t h d u e a c c o u n t o f e l e c t r i c p o w e r 
c o n s u m p t i o n , a l l o w a b l e v o l t a g e d r o p a n d f l u c t u a t i o n 
a n d s h a l l c o r r e s p o n d t o t h e d e s i g n ones . 

1.9 F o r p e r m a n e n t l i g h t i n g e q u i p m e n t o f t h e c o n t r o l 
s t a t i ons t h e v o l t a g e s h a l l n o t exceed 2 5 0 V . I f necessary , 
s t e p - d o w n t r a n s f o r m e r s a n d c o n v e r t e r s s h a l l b e u sed . 

1.10 I n t e r n a l spaces ( c o m p a r t m e n t s ) o f t h e t i g h t 
p r o t e c t i v e s t ruc tu res w i t h t h e process e q u i p m e n t , w h i c h 
f o r m s a h a z a r d o u s area , b e i n g p a r t o f t h e S P S s h a l l b e 
t r ea t ed as z o n e s i n w h i c h t h e e l e c t r i c a l e q u i p m e n t o f a n 
a p p r o p r i a t e sa fe - type m a y b e u s e d w i t h d u e r e g a r d f o r 
t h e c o m p o s i t i o n o f t h e a t m o s p h e r e c o n t a i n e d w i t h i n 
these c o m p a r t m e n t s u n d e r n o r m a l o p e r a t i n g c o n d i t i o n s . 
T i g h t c o m p a r t m e n t s w i t h gaseous a t m o s p h e r e s h a l l b e 
e q u i p p e d w i t h a f i x e d a t m o s p h e r e m o n i t o r i n g s y s t e m . 

1.11 T h e e l e c t r i c a l e q u i p m e n t o f t h e t i g h t c o m p a r t ­
m e n t s s h a l l m e e t t h e r e q u i r e m e n t s o f t h e M S / D S / P S 
R u l e s , d e v i a t i o n s f r o m w h i c h s h a l l b e sub jec t t o t h e 
R e g i s t e r spec i a l c o n s i d e r a t i o n . 

1.12 T h e e l e c t r i c a l e q u i p m e n t i n t e n d e d f o r u se i n d r y 
n o r m o b a r i c c o m p a r t m e n t s s h a l l b e o p e r a b l e a t r e l a t i v e 
h u m i d i t y o f 1 0 0 p e r cent . 

1.13 T h e m i n i m u m degree o f p r o t e c t i o n o f t h e 
e l e c t r i c a l e q u i p m e n t i n s t a l l e d i n t h e S P S spaces a n d areas 
s h a l l b e d e f i n e d b y t h e des igner , b u t i n n o case i t s h a l l b e 
l o w e r t h a n ГР68. 

1.14 D a n g e r o u s v a l u e s o f c u r r e n t s t r e n g t h o n t h e 
e x t e r n a l surfaces o f e q u i p m e n t t o b e t o u c h e d b y d i v e r s 
d u r i n g r e p a i r o r m a i n t e n a n c e o f t h e S P S s h a l l b e 
p r e v e n t e d . 

T h e c u r r e n t s t r e n g t h c o r r e s p o n d i n g t o t h e safe 
h u m a n " s e n s i n g l e v e l " i s a b o u t 0 ,5 m A (d . c . ) o r 2 m A 
( a x . ) , a n d t h e c u r r e n t s t r e n g t h c o r r e s p o n d i n g t o t h e 
" a l l o w a b l e l e v e l " i s a b o u t 9 m A ( d x . ) o r 4 0 m A ( a x . ) . 

1.15 A l l e l ec t r i c m o t o r s , m o t o r s tar ters a n d o t h e r 
e l e c t r i c a l e q u i p m e n t s h a l l m e e t t h e r e q u i r e m e n t s o f t h e 
r e l e v a n t n a t i o n a l s tandards , s a f e l y r u l e s a n d p re sen t 
R u l e s . 

2 E L E C T R I C D R I V E S 

2.1 T h e r e q u i r e m e n t s t o e l e c t r i c d r i v e s s h a l l c o n f o r m 
t o P a r t X " E l e c t r i c a l E q u i p m e n t " o f t h e M O D U / F O P 
R u l e s t o t h e e x t e n t , as app l i c ab l e . 

2.2 D r i v e s o f t h e p u m p s , c o m p r e s s o r s , e tc . o f p o w e r 
m o r e t h a n 1 k W s h a l l m e e t t h e a p p l i c a b l e r e q u i r e m e n t s 
o f S e c t i o n 1 8 , P a r t X " E l e c t r i c a l E q u i p m e n t " o f t h e 
M O D U / F O P R u l e s . . 

2.3 I n u s i n g o f t h e e l e c t r i c a l e q u i p m e n t t h e i n t e r n a l 
spaces o f w h i c h a re f i l l e d w i t h s i l i c o n - b a s e d i e l e c t r i c 

l i q u i d , t i g h t n e s s o f t h e h o u s i n g s h a l l b e m a i n t a i n e d e v e n 
i n case w h e n a n i n t e r n a l s h o r t - c i r c u i t occu r s . 

2.4 I n s u l a t i n g p r o p e r t i e s o f t h e d i e l e c t r i c l i q u i d s h a l l 
b e a u t o m a t i c a l l y a n d c o n t i n u o u s l y m o n i t o r e d a n d 
c h e c k e d d u r i n g p e r i o d i c m a i n t e n a n c e . 

2.5 W h e n i n e r t g a s - f i l l e d e l e c t r i c a l e q u i p m e n t a n d 
cables a re u sed , p r o v i s i o n s h a l l b e m a d e f o r a v i s u a l a n d 
a u d i b l e gas l e a k a g e a l a r m re leased a t t h e S P S c o n t r o l 
s t a t i o n . 
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3 C A B L E S A N D C O N D U C T O R S 

3 . 1 G E N E R A L 

3.1.1 E l e c t r i c cables w i t h i n s u l a t e d c o n d u c t o r s s h a l l 
b e capab le o f c o n t i n u o u s o p e r a t i o n i n s e a w a t e r e n v i r o n ­
m e n t . 

3.1.2 E l e c t r i c cables o f t h e S P S p o w e r s u p p l y s y s t e m 
a n d o p t i c a l f i b r e cables o f t h e S P S m o n i t o r i n g , c o n t r o l 
a n d s a f e l y s y s t e m m a y b e i n s t a l l e d i n u m b i l i c a l s o r 
separa te ly . 

3.1.3 M i n i m u m b e n d r a d i i o f t h e e l ec t r i c cables , 
hoses , tubes a n d o p t i c a l f i b r e cab le s h a l l b e s ta ted i n t h e 
m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3.1.4 A l e a k i n t h e h y d r a u l i c p a r t o f t h e s y s t e m s h a l l 
n o t a f fec t p e r f o r m a n c e o f t h e e l e c t r i c s y s t e m . 

3.1.5 C a b l e l e ad - in s t o t i g h t c o m p a r t m e n t s s h a l l b e 
p r e v e n t l e a k a g e t o t h e c o m p a r t m e n t i n t h e e v e n t o f 
s e a w a t e r ingress i n t o cables . 

3.1.6 E l e c t r i c cables o f a l l e l e c t r i c c i r c u i t s s h a l l b e i n 
shea ths , w h i c h s t r e n g t h i s c a l c u l a t e d f o r e x t e r n a l l oads . 

3.1.7 E l e c t r i c e l e m e n t s o f t h e s u b s e a e l e c t r o ­
h y d r a u l i c c o m p o n e n t s s h a l l b e i n s t a l l e d i n t h e S C M 
h o u s i n g f i l l e d w i t h d i e l e c t r i c l i q u i d t o c o m p e n s a t e f o r t h e 
e x t e r n a l p ressu re . 

3.1.8 T o m i n i m i z e t h e e l e c t r i c p o w e r c o n s u m p t i o n , 
t h e s o l e n o i d - o p e r a t e d v a l v e s s h a l l b e a c t i v a t e d b y 
i n c o m i n g e l e c t r i c i m p u l s e s a n d h y d r a u l i c a l l y l o c k e d , 
w i t h t h e e x c e p t i o n o f a n e l e c t r i c a l l y h e l d c o m m o n 
l o c k i n g ga te v a l v e s . 

3.1.9 T h e sur face a n d subsea e q u i p m e n t s h a l l h a v e a 
m a n d a t o r y d u r a b l e m a r k i n g t o i n d i c a t e t h e e n v i r o n m e n ­
t a l t e m p e r a t u r e , f o r e x a m p l e : 

. 1 S t a n d a r d w o r k i n g t e m p e r a t u r e : 
L o w e r t e m p e r a t u r e v a l u e : 0 °C a n d u p p e r t e m p e r a ­

t u r e v a l u e : 4 0 °C; 
M a r k i n g : 0 °C - 4 0 °C S T D . 
.2 E x t e n d e d t e m p e r a t u r e r a n g e : 
L o w e r t e m p e r a t u r e v a l u e : — 5 °C a n d u p p e r 

t e m p e r a t u r e v a l u e : 4 0 °C; 
M a r k i n g : - 5 °C - 4 0 °C E X T . 
3.1.10 S u b s e a sensors m o n i t o r i n g t e m p e r a t u r e o f 

p r o d u c e d o r i n j e c t e d f l u i d m a y opera te o u t s i d e t h e ranges 
i n d i c a t e d i n 3 .1 .9 a n d t h e i r p a r a m e t e r s s h a l l b e c a l c u l a t e d 
a t t h e d e s i g n stage. 

3.2 P O W E R C A B L E S 

3.2.1 P o w e r cab le v o l t a g e r a t i n g s s h a l l b e se lec ted 
from t h e r a n g e 0 V u p t o t h e s t a n d a r d r a t e d v o l t a g e s : 

£/</(£/x Urn) = 3 , 6 / ( 6 x 7 , 2 ) k V r m s , w h e r e : U0, U 
a n d Um a re as d e f i n e d i n S tanda rds I E C 6 0 5 0 2 - 1 a n d 
ГЕС 6 0 5 0 2 - 2 . 

3.2.2 P o w e r cables s h a l l b e i n s u l a t e d , t w i s t e d a n d / o r 
shea thed i n accordance w i t h t h e m a n u f a c t u r e r ' s w r i t t e n 
s p e c i f i c a t i o n . 

3.2.3 P o w e r cables m a y b e sc reened a n d o v e r -
shea thed i n accordance w i t h t h e m a n u f a c t u r e r ' s w r i t t e n 
s p e c i f i c a t i o n . 

3.2.4 T h e c h o s e n i n s u l a t i o n m a t e r i a l s h a l l b e o f 
v i r g i n s t o c k a p p l i e d as a c o n t i n u o u s seamless c i r c u l a r 
s i n g l e / m u l t i p l e e x t r u s i o n , a n d s h a l l m e e t t h e r e q u i r e ­
m e n t s o f I E C 6 0 5 0 2 - 1 a n d I E C 6 0 5 0 2 - 2 . 

3.2.5 T h e m i n i m u m a l l o w a b l e i n s u l a t i o n t h i c k n e s s 
s h a l l m e e t t h e r e q u i r e m e n t s o f r e c o g n i z e d a n d a p p l i c a b l e 
n a t i o n a l a n d i n t e r n a t i o n a l s t a n d a r d s f o r s u b m a r i n e 
s e r v i c e w h i c h s h a l l b e c i t e d i n t h e m a n u f a c t u r e w r i t t e n 
s p e c i f i c a t i o n . 

3.2.6 T h e sur face p a r t o f p o w e r cables r u n o n t h e 
o f f s h o r e o i l - a n d - g a s f a c i l i t i e s s h a l l m e e t t h e a p p l i c a b l e 
r e q u i r e m e n t s o f 1 8 . 7 , P a r t X " E l e c t r i c a l E q u i p m e n t " o f 
t h e M O D U / F O P R u l e s . 

3.2.7 T h e cables i n hazardous areas, as w e l l as the 
methods o f t he i r l a y i n g sha l l m e e t t he requi rements o f 2 . 1 1 , 
Pa r t X "Elec t r i ca l E q u i p m e n t " o f t he M O D U / F O P R u l e s . 

3.2.8 S u b s e a p o w e r cables s h a l l b e l a i d i n c o m ­
p l i a n c e w i t h t h e c o n s t r u c t i o n d o c u m e n t a t i o n a p p r o v e d b y 
t h e R e g i s t e r . T h e c o n s t r u c t i o n d o c u m e n t a t i o n s h a l l 
i n c l u d e t h e f o l l o w i n g : 

j u s t i f i c a t i o n o f se lec ted o p e r a t i o n d i a g r a m ; 
w o r k f l o w process ; 
i n s t a l l a t i o n / l a y i n g p r o c e d u r e ; 
b u r i a l p r o c e d u r e ; 
c o m p o s i t i o n o f i n s t a l l a t i o n / l a y i n g f a c i l i t i e s ; 
j u s t i f y i n g c a l c u l a t i o n s o f m a i n i n s t a l l a t i o n / l a y i n g 

p a r a m e t e r s ; 
t r e n c h i n g p l a n s / p r o f i l e s . 
3.2.9 I n s t r a i g h t - l i n e sec t ions t h e cables , as a r u l e , 

s h a l l b e b u r i e d w i t h t h e b u r y i n g d e p t h n o t less t h a n 
1,5 m I n w a t e r areas w i t h seasonal ice c o v e r w h e r e 
presence o f ice g o u g i n g is revea led t he subsea cable 
b u r y i n g dep th s h a l l b e assumed based o n t he des ign v a l u e 
o f ice g o u g i n g w h i c h m a y b e d e t e r m i n e d b y t h e m e t h o d s 
i n 8 . 3 . 1 , P a r t I "Subsea P i p e l i n e s " o f t he S P R u l e s . 

3.2.10 I n s t a l l a t i o n o f v e r t i c a l p r o t e c t i v e risers a n d 
cables i n s i d e f o r su r face s t ruc tu res u p t o t e r m i n a l b o x e s 
s h a l l b e c a r r i e d o u t a t t h e c l o s i n g cab le a s s e m b l y stage. 
U p o n c o m p l e t i o n o f w o r k o n cables t i g h t e n i n g i n t o 
p r o t e c t i v e p i p e risers, t h e cables s h a l l b e fa s t ened a t t h e 
riser t o p f l a n g e , cab le c o n d u c t o r s s h a l l b e p u t i n t h e 
t e r m i n a l c o n n e c t i o n b o x e s . 

3.2.11 T e n s i o n f o r c e a n d m i n i m u m b e n d i n g cab le 
r a d i i s h a l l b e m o n i t o r e d w h e n l a y i n g a n d t h e y s h a l l n o t 
e x c e e d t h e v a l u e s s p e c i f i e d i n t h e m a n u f a c t u r e r ' s 
s p e c i f i c a t i o n s . D u r i n g cab le o p e r a t i o n s t e n s i o n fo rces 
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( l a y i n g , d r a w i n g , areas j o i n t s , l o w e r i n g t o t h e b o t t o m , 
b u r i a l o p e r a t i o n ) s h a l l b e d e m o n s t r a t e d b y c a l c u l a t i o n s 
a n d s p e c i f i e d i n t h e c o n s t r u c t i o n d o c u m e n t a t i o n . 

3.2.12 T h e m a x i m u m l a t e r a l ef fects i n p r o t e c t i v e 
b e n d i n g s o f p ipe s ( r i s e r s ) t o p r e v e n t cab le d e f o r m a t i o n 
w h e n d r a w i n g i n t h e cables s h a l l b e d e t e r m i n e d b y 
c a l c u l a t i o n s . T e n s i o n i n g m a c h i n e f o r cab le r e t r a c t i n g 
i n t o p r o t e c t i v e p ipe s s h a l l b e s u p p l i e d w i t h a r e c o r d i n g 
d e v i c e a n d a u t o m a t i c s h u t o f f w h e n t h e m a x i m u m 
p e r m i s s i b l e v a l u e o f t e n s i o n i s r eached . 

c u r r e n t r a t i n g s ; 
n u m b e r o f phases ; 
m a x i m u m a m b i e n t t e m p e r a t u r e ; 
m a x i m u m v o l t a g e d r o p a l o n g t h e cab le l e n g t h . 
3.4.7 S t r u c t u r a l a n a l y s i s , t a k i n g a c c o u n t o f da ta 

gene ra t ed from t h e u m b i l i c a l s t r u c t u r a l a n a l y s i s ( r e f e r t o 
P a r t I X " U m b i l i c a l s " ) , s h a l l b e u n d e r t a k e n t o v e r i f y t h e 
a c c e p t a b i l i t y o f t h e e l e c t r i c cab le d e s i g n f o r t e n s i l e , 
c o m p r e s s i v e a n d f a t i g u e l o a d i n g s u p o n t h e c o n d u c t o r s . . 

3.4.8 T h e cab le c o n s t r u c t i o n s h a l l a l so c o m p l y w i t h 
3 . 5 . 1 . 3 , P a r t L X " U m b i l i c a l s " . 

3.3 S I G N A L C A B L E S 

3.3.1 S i g n a l cables s h a l l b e d e s i g n e d t o t r a n s m i t 
e l e c t r i c a l c o n t r o l a n d c o m m u n i c a t i o n s igna l s i n t h e v o l ­
tage range 0 V r m s t o £/</(£/ x Um) = 0 ,6 / (1 ,0 x 1,2) k V r m s , 
w h e r e U0, U a n d Um a re d e f i n e d i n I E C 6 0 5 0 2 - 1 
a n d I E C 6 0 5 0 2 - 2 . 

3.3.2 T h e s i g n a l cables s h a l l b e t w i s t e d , i n s u l a t e d a n d / 
o r sheathed, a n d m a y b e screened a n d o v e r s h e a t h e d i n 
accordance w i t h t h e m a n u f a c t u r e r ' s w r i t t e n spec i f i ca t i on . 

3.3.3 T h e s i g n a l cables s h a l l b e d e s i g n e d t o m e e t t h e 
e l e c t r i c a l s i g n a l t r a n s m i s s i o n c h a r a c t e r i s t i c s o f t h e 
c o m m u n i c a t i o n s s y s t e m adop ted . 

3.3.4 T h e c h o s e n i n s u l a t i o n m a t e r i a l s h a l l b e o f 
v i r g i n s t o c k a p p l i e d as a c o n t i n u o u s seamless c i r c u l a r 
s i n g l e / m u l t i p l e e x t r u s i o n , a n d s h a l l m e e t t h e r e q u i r e ­
m e n t s o f I E C 6 0 5 0 2 - 1 a n d I E C 6 0 5 0 2 - 2 . 

3.3.5 T h e m i n i m u m a l l o w a b l e i n s u l a t i o n t h i c k n e s s 
s h a l l m e e t t h e r e q u i r e m e n t s o f r e c o g n i z e d a n d a p p l i c a b l e 
s tandards f o r s u b m a r i n e s e r v i c e w h i c h s h a l l b e c i t e d i n 
t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3.4 C A B L E C O N S T R U C T I O N 

3.4.1 Sp l i ce s ( j o i n t s ) necessa ry t o a c h i e v e t h e final 
l e n g t h r e q u i r e m e n t s s h a l l b e c a r r i e d o u t i n accordance 
w i t h t h e q u a l i f i e d p r o c e d u r e s s p e c i f i e d i n t h e m a n u f a c ­
t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3.4.2 S p l i c e s ( j o i n t s ) s h a l l b e sub jec t t o t h e s a m e 
q u a l i f i c a t i o n a n d acceptance c r i t e r i a as t h e i n s u l a t e d 
c o n d u c t o r s a n d t h e cables . 

3.4.3 E l e c t r i c cores a n d cables s h a l l b e m a n u f a c t u r e d 
as c o n t i n u o u s l e n g t h s . 

3.4.4 I f necessary , a r m o u r i n g o r o t h e r f o r m s o f 
p r o t e c t i o n s h a l l b e p r o v i d e d . 

3.4.5 O n a des ign - spec i f i c bas i s , c o n d u c t o r s t r a i n 
r e l i e f d u e t o c o m p r e s s i v e a n d t e n s i l e fo rces a n d t h e 
p o t e n t i a l f o r d a m a g i n g c r u s h i n g fo rces t h a t m a y a r i se i n 
t h e l a i d - u p c o m p o n e n t s a n d / o r d e e p w a t e r s e r v i c e s h a l l b e 
c o n s i d e r e d . 

3.4.6 T h e cab le d e s i g n s h a l l t a k e i n t o accoun t : 
v o l t a g e r a t i n g s ; 

3.5 C O N F I G U R A T I O N O F C O N D U C T O R S 

3.5.1 T h e c o n d u c t o r s s h a l l b e m a n u f a c t u r e d from 
a n n e a l e d c i r c u l a r coppe r w i r e a n d s h a l l c o m p l y w i t h t h e 
r e l e v a n t c o n d u c t i v i t y a n d m a t e r i a l r e q u i r e m e n t s o f 
I E C 6 0 2 2 8 . 

3.5.2 I f s t r anded , each c o n d u c t o r s h a l l c o m p r i s e a 
m i n i m u m o f s e v e n s t rands . 

3.6 C O N D U C T O R C O D I N G 

3.6.1 T h e i n s u l a t e d c o n d u c t o r s s h a l l b e i d e n t i f i e d b y 
c o l o u r o r b y n u m b e r s . I f n u m b e r s a re e m p l o y e d , these 
s h a l l b e p r i n t e d a t r e g u l a r i n t e r v a l s n o t e x c e e d i n g 
1 0 0 m m a l o n g t h e l e n g t h o f each core . 

3.6.2 C o d i n g s h a l l b e s tab le u n d e r h e a t a g e i n g a n d 
s h a l l n o t cause a f a i l u r e . 

3.6.3 T h e n u m b e r s a n d / o r c o l o u r s u s e d s h a l l b e 
s p e c i f i e d i n t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3 .7 C A B E L T W I S T I N G 

3.7.1 T w i s t i n g o f i n t e r m e d i a t e cores s h a l l b e u n d e r ­
t a k e n u s i n g h e l i c a l c a b l i n g e q u i p m e n t . 

3.7.2 F o r a n i n t e r m e d i a t e l a y - u p o p e r a t i o n , t h e cable 
cores s h a l l b e b o u n d w i t h a h e l i c a l l y a p p l i e d o v e r l a p p i n g 
tape t o ensu re b u n d l e s t a b i l i t y a n d a c i r c u l a r c ross-sec t ion . 

3.7.3 T h e l a y - u p o p e r a t i o n s h a l l m i n i m i z e c o m p r e s ­
s i v e fo rces b e t w e e n t h e cores t o m i n i m i z e t h e e x t e n t o f 
d e f o r m a t i o n o f t h e i n s u l a t i o n . 

3.8 F I L L E R S 

3.8.1 T o a c h i e v e a c i r c u l a r c o n s o l i d a t e d a r r ange ­
m e n t , fillers s h a l l b e i n c l u d e d i n t h e in t e r s t i ce s o f t h e 
l a i d - u p co re s a n d t h e b u n d l e d c o m p o n e n t s b o u n d 
t o g e t h e r u s i n g a b i n d e r t ape , o r t h e l a i d - u p cores s h a l l 
b e c o n s o l i d a t e d b y m e a n s o f a n e x t r u d e d p o l y m e r 
a p p l i e d d i r e c t l y o v e r t h e cores so as t o d i r e c t l y fill t h e 
in t e r s t i ce s . 
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3.8.2 T h e filler a n d b i n d e r t ape m a t e r i a l s s h a l l b e 
c o m p a t i b l e w i t h o t h e r m a t e r i a l s i n t h e cab le , i n p a r t i c u l a r 
t h e e l e c t r i c a l i n s u l a t i o n . 

3.8.3 T h e m a t e r i a l s s h a l l b e as s t a t e d i n t h e 
m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3.9 S C R E E N I N G 

3.9.1 I f r e q u i r e d , t h e cab le s h a l l b e sc reened w i t h 
p l a i n o r t i n n e d a n n e a l e d c o p p e r t ape o r a t w o - c o m p o n e n t 
t ape c o m p r i s i n g a t h i n film o f c o p p e r b o n d e d t o a 
p o l y m e r - b a s e d subs t ra te . 

3.9.2 T h e t h i c k n e s s a n d n u m b e r o f l a y e r s a n d 
m i n i m u m c r o s s - s e c t i o n a l a rea s h a l l b e as s ta ted i n t h e 
m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3.9.3 T h e s c r e e n i n g s h a l l b e e l e c t r i c a l l y c o n t i n u o u s 
t h r o u g h o u t t h e cab le l e n g t h , a n d s h a l l b e a p p l i e d i n s u c h 
a m a n n e r t h a t i t s e l e c t r i c a l c o n t i n u i t y s h a l l n o t b e b r o k e n 
t h r o u g h o u t i t s d e s i g n l i f e . 

3.9.4 M e t a l t ape screens , f o r e l e c t r i c cables o r 
i n d i v i d u a l p o w e r cores , s h a l l p r o v i d e 1 0 0 p e r cen t 
c o v e r a g e o f t h e e n c l o s e d e l e c t r i c a l cores . 

3.9.5 T h e screens shal l n o t be applied direct ly o v e r the 
tw i s t ed cores. T h e y sha l l be applied he l i ca l ly w i t h a n overlap. 

3.9.6 I f p resen t , a d r a i n w i r e s h a l l h a v e a m i n i m u m 
o f t h r e e s t rands a n d t h e t o t a l c r o s s - s e c t i o n a l a rea s h a l l 
n o t b e less t h a n 0 , 3 5 m m 2 . 

3.9.7 T h e d r a i n w i r e s h a l l r e m a i n i n c o n t a c t w i t h t h e 
m e t a l l i c p a r t o f t h e sc reen . 

3 .10 S H E A T H 

3.10.1 T h e e l e c t r i c c a b l e s h e a t h s h a l l b e o f 
p o l y m e r i c m a t e r i a l i n c o r p o r a t i n g p r o t e c t i o n aga in s t U V 
r a d i a t i o n a n d o z o n e , a n d s h a l l b e as s ta ted i n t h e 
m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3.10.2 T h e c h o s e n m a t e r i a l s h a l l b e c o n t i n u o u s l y 
a n d c o n c e n t r i c a l l y e x t r u d e d o v e r t h e l a i d - u p cores t o 
p r o d u c e a u n i f o r m c ross - sec t ion . 

3.10.3 T h e m a t e r i a l s h a l l b e c o m p a t i b l e w i t h sea­
w a t e r a n d t h e s p e c i f i e d s e r v i c e f l u i d s t h r o u g h o u t 
m a n u f a c t u r e , i n s t a l l a t i o n a n d s e r v i c e , a n d s h a l l n o t 
degrade t h e q u a l i t y o f o t h e r m a t e r i a l s w i t h w h i c h i t 
m a y b e i n c o n t a c t i n t h e l a y - u p . 

3.10.4 T h e c o e f f i c i e n t o f f r i c t i o n b e t w e e n t h e s h e a t h 
a n d t h e shea ths o f o t h e r e l e c t r i c cables a n d / o r o t h e r 
c o m p o n e n t s s h a l l b e m i n i m i z e d . 

3.10.5 A s cab le shea ths a re i n m a n y cases sea led b y 
b o o t - s e a l m e t h o d s , t h e sur face o f t h e i n s u l a t i o n s h a l l b e 
r o u n d , s m o o t h a n d free f r o m m a r k s , i n d e n t a t i o n s a n d 
sur face defects . 

3.10.6 T h e e l e c t r i c c a b l e s h e a t h s h a l l b e i n 
c o m p l i a n c e w i t h t h e m a n u f a c t u r e ' s w r i t t e n s p e c i f i c a t i o n . 

3 .11 I D E N T I F I C A T I O N 

3.11.1 T h e cables s h a l l b e u n i q u e l y i d e n t i f i e d i n 
accordance w i t h t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 
A s a m i n i m u m , t h e m a r k i n g s h a l l i n c l u d e : 

m a n u f a c t u r e r ; 
u n i q u e c o m p o n e n t r e fe rence ( e .g . " C a b l e 3 " ) ; 
b a t c h n u m b e r ; 
v o l t a g e r a t i n g . 
3.11.2 E m b o s s e d p r i n t i n g i s n o t p e r m i t t e d . 

3.12 C A B L E E N D F I T T I N G S 

3.12.1 T h e d e s i g n o f t h e e l e c t r i c / o p t i c a l fibre cables 
s h a l l r e c o g n i z e t h a t t h e cables w i l l b e t e r m i n a t e d i n s o m e 
f o r m o f w a t e r b l o c k i n g a r r a n g e m e n t s , w h i c h s h a l l f u n c ­
t i o n t h r o u g h o u t t h e d e s i g n l i f e ( r e f e r t o S e c t i o n 4, P a r t I X 
" U m b i l i c a l s " ) . 

3.12.2 D u r i n g d e s i g n o f t h e c o m p o s i t e s t ruc tu re s 
a n d / o r s t ruc tu res d i f f e r e n t i n p res su re , i t i s necessa ry t o 
ensu re r e l i a b i l i t y o f c o n n e c t i o n s , w i t h d u e r e g a r d f o r t h e 
p o s s i b i l i t y o f c a t h o d i c d i s b o n d i n g , a n d / o r p r o v i d e a 
s e a l i n g d e v i c e t a i l o r e d f o r t h e d e s i g n s e r v i c e l i f e i n sea­
w a t e r e n v i r o n m e n t . 

3.12.3 P r o v i s i o n s h a l l b e m a d e f o r a p p r o p r i a t e b l i n d 
flanges t o p r o t e c t de tachab le j o i n t s e x p o s e d t o sea -wa te r 
e n v i r o n m e n t . S u c h b l i n d flanges s h a l l en su re m e c h a n i c a l 
p r o t e c t i o n a n d p r e v e n t e l e c t r o l y t i c i n t e r a c t i o n b e t w e e n 
adjacent con tac t s w h e n sub jec t ed t o e l e c t r i c a l c u r r e n t 
i n d u c e d i n t h e d e v i c e c o n n e c t e d t o t h e cable . 

3.12.4 A d d i t i o n a l i n f o r m a t i o n o n t h e m e t h o d s o f 
cable t e r m i n a t i o n s f o r u se subsea m a y b e f o u n d i n 
t e c h n i c a l spec i f i c a t i ons . 

3.12.5 T h e cable e n d f i t t i n g s s h a l l b e tes ted i n 
accordance w i t h t h e manufac tu re r ' s w r i t t e n specif icat ions . 

3.13 P E R F O R M A N C E R E Q U I R E M E N T S 

3.13.1 T h e d.c. r e s i s t ance f o r each c o n d u c t o r s h a l l 
n o t e x c e e d t h e v a l u e d e f i n e d i n I E C 6 0 2 2 8 . 

3.13.2 T h e d.c. i n s u l a t i o n r e s i s t a n c e f o r e a c h 
e l e c t r i c a l co re s h a l l n o t b e less t h a n t h e v a l u e d e f i n e d 
i n t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n , w h i c h s h a l l 
n o t b e less t h a n 5 0 0 O h m k m at 5 0 0 V d.c. 

3.13.3 F o r p o w e r cables i n c o r p o r a t i n g s e m i c o n d u c t ­
i n g s c r e e n i n g l a y e r s ( n o n - m e t a l l i c l a y e r s ) , t h e r e s i s t i v ­
i t i e s s h a l l n o t exceed t h e f o l l o w i n g v a l u e s : 

c o n d u c t o r sc reen : 1 0 0 0 O h m ; 
co re sc reen : 5 0 0 O h m . 
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3.14 P E R F O R M A N C E C H A R A C T E R I S T I C S 

3.14.1 T h e f o l l o w i n g charac te r i s t i c s f o r each s i g n a l 
c o n d u c t o r p a i r s h a l l b e d e f i n e d b e t w e e n u p p e r a n d l o w e r 
l i m i t s a t f r equenc ies w i t h i n t h e o p e r a t i n g b a n d w i d t h o f 
t h e p r o p o s e d s y s t e m : 

a t t e n u a t i o n ; 
cha rac te r i s t i c i m p e d a n c e ; 
i n d u c t a n c e ; 
capaci tance . 
3.14.2 T h e s e t r a n s m i s s i o n charac te r i s t i cs , a n d cross ­

t a l k l i m i t s b e t w e e n p a i r s o f c o n d u c t o r s , s h a l l b e as s ta ted 
i n t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3 .15 O P T I C A L F I B R E C A B L E S 

3.15.1 O p t i c a l fibre cables s h a l l b e capab le o f 
c o n t i n u o u s o p e r a t i o n w h e n i m m e r s e d i n a s ea -wa te r 
e n v i r o n m e n t . 

3.15.2 T h e f i b r e t y p e s h a l l b e o f e i t h e r s i n g l e - m o d e 
o r m u l t i m o d e d e s i g n d e p e n d i n g o n t h e i n f o r m a t i o n r a t e 
r e q u i r e m e n t s . T h e d e s i g n s h a l l b e as g i v e n i n t h e 
m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3.15.3 I n d i v i d u a l fibre i d e n t i f i c a t i o n s h a l l b e b y 
m e a n s o f fibre c o l o u r i n g . 

3.15.4 T h e f ib re s s h a l l b e c o n t a i n e d i n a package 
w h i c h s h a l l p r e v e n t w a t e r ingress a n d m i n i m i z e h y d r o ­
g e n con tac t w i t h each f i b r e . A d d i t i o n a l p r o t e c t i o n aga ins t 
h y d r o g e n s h a l l b e i n c o r p o r a t e d i n t h e f o r m o f a h y d r o g e n 
adsorben t . 

3.15.5 T h e cab le s h a l l b e d e s i g n e d t o p r o v i d e 
m e c h a n i c a l p r o t e c t i o n f o r t h e f ib re s aga ins t t e n s i l e a n d 
c r u s h i n g l oads . 

3.15.6 T h e d e s i g n o f t h e o p t i c a l f i b r e cables s h a l l 
r e c o g n i z e t h a t t h e cables w i l l b e t e r m i n a t e d i n s o m e f o r m 
o f w a t e r b l o c k i n g a r r a n g e m e n t s , w h i c h s h a l l f u n c t i o n 
t h r o u g h o u t t h e d e s i g n l i f e ( r e f e r t o P a r t I X " U m b i l i c a l s " ) . 

3.15.7 T h e l o n g - t e r m s t a b i l i t y o f t e r m i n a t i o n i n t e r ­
face s h a l l n o t b e i m p e d e d b y t h e m a t e r i a l s o f c o n s t r u c ­
t i o n o r t h e d e s i g n . I n f o r m a t i o n o n t h e m e t h o d s o f o p t i c a l 
fibre cab le t e r m i n a t i o n f o r use subsea s h a l l b e c o n t a i n e d 
i n t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n s . 

3.15.8 T h e o p t i c a l a t t e n u a t i o n f o r e a c h fibre o n 
s p e c i f i e d w a v e l e n g t h s s h a l l m e e t t h e r e q u i r e m e n t s g i v e n 
i n t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3.15.9 T h e d e s i g n o f u m b i l i c a l s a n d o p t i c a l fibre 
cables s h a l l p r o v i d e p r o t e c t i o n o f o p t i c a l f i b r e s aga ins t 
m e c h a n i c a l d e f o r m a t i o n . 

3.15.10 F i b r e s p l i c i n g ( c o n n e c t i o n ) s h a l l b e c a r r i e d 
o u t u s i n g a cab le c o n n e c t o r , i n c l u d i n g fibre c o n n e c t o r s o r 
c o n n e c t i o n b o x w i t h t h e use o f w h i c h a n y c o n f i g u r a t i o n 
o f p i p e l e n g t h s m a y b e a c h i e v e d w i t h a p o s s i b i l i t y o f 
i n s t a l l i n g t h e c o n n e c t o r s a n d o b t a i n i n g c o n n e c t e d fibres 
n o t sub jec t ed t o t e n s i l e a n d b e n d i n g stresses. 

U s e o f e i t h e r o f t h e t w o a b o v e m e t h o d s s h a l l 
p r e c l u d e i n t e r a c t i o n o f t h e f i b r e s w i t h w a t e r a n d 
h y d r o g e n . 

3.15.11 J o i n t i n g o f t h e f i b r e s s h a l l b e a l l o w e d / w i t h 
t h e u s e o f h i g h l e n g t h q u a l i f i e d f u s i o n s p l i c i n g 
t e c h n i q u e s . T h e acceptance l e v e l o f sp l i ce los s a t t enua ­
t i o n s h a l l b e as d e f i n e i n m a n u f a c t u r e r ' s w r i t t e n 
s p e c i f i c a t i o n . 

3.15.12 S p l i c e s s h a l l b e i n d i v i d u a l l y sub jec t t o 
t e n s i l e t e s t i n g , t o t h e l o a d l e v e l d e f i n e d i n t h e 
m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n . 

3.15.13 T h e sp l i ce r e g i o n s h a l l b e s u i t a b l y p r o t e c t e d 
a n d t h e o p t i c a l p e r f o r m a n c e , a f t e r s p l i c i n g , s h a l l m e e t 
t h e r e q u i r e m e n t s o f t h e m a n u f a c t u r e r ' s w r i t t e n spec i f i ca ­
t i o n . 

3.16 F A C T O R Y A C C E P T A N C E T E S T S 

3.16.1 E l e c t r i c a l cables a n d c o n d u c t o r s . 
U p o n c o m p l e t i o n o f cab le m a n u f a c t u r e , t h e e l e c t r i c a l 

cables a n d c o n d u c t o r s s h a l l b e sub jec t ed t o f a c t o r y 
acceptance tests t o check : 

d.c. c o n d u c t o r res i s tance ; 
i n s u l a t i o n res i s tance ; 
v o l t a g e ; 
t r a n s m i s s i o n l i n e charac te r i s t i c s ; 
c ros s - t a lk ; 
t i m e - d o m a i n r e f l e c t o m e t r y . 
I n d u c t a n c e , capac i tance a n d i m p e d a n c e (charac te r ­

i s t i c w a v e i m p e d a n c e ) s h a l l b e m e a s u r e d o n l y i n case 
w h e n d u e t o s h o r t l e n g t h n o m e a s u r e m e n t e r r o r i s 
expec ted . 

3.16.2 O p t i c a l fibre cables . 
U p o n c o m p l e t i o n o f u m b i l i c a l m a n u f a c t u r e , t h e 

o p t i c a l f i b r e cables s h a l l b e sub jec t t o o p t i c a l t i m e -
d o m a i n r e f l e c t o m e t r y test . 
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4 S U B S E A E L E C T R I C A L D I S T R I B U T E D C O N T R O L S Y S T E M S 

4.1 T h e n u m b e r o f c o n n e c t i o n s p l a c e d i n ser ies s h a l l 
b e k e p t t o m i n i m u m . A b a c k - u p a r r a n g e m e n t o f cables 
s h a l l b e p r o v i d e d . 

4.2 V o l t a g e v a l u e s a t c o n d u c t i v e c o n n e c t o r s s h a l l b e 
m a i n t a i n e d a t m i n i m u m p o s s i b l e l e v e l t o p r e v e n t 
o c c u r r e n c e o f e l ec t ros t a t i c d i scharges . 

4.3 E l e c t r i c a l d i s t r i b u t i n g cables o f t h e m a n i f o l d 
m o d u l e a n d c o n n e c t i n g cab les f r o m t h e u m b i l i c a l 
t e r m i n a t i o n - h e a d s t o t h e S C M s h a l l b e a r r a n g e d i n p a i r s 
a n d c o n n e c t e d w i t h t h e u se o f R O V ( r e f e r t o 3 . 1 , P a r t X U 
" M a r i n e O p e r a t i o n s " ) o r d i v e r s . 

4.4 T h e S C M d e s i g n s h a l l as f a r as p o s s i b l e p r e v e n t 
t h e m o d u l e f r o m a n y p e n e t r a t i o n o f w a t e r . 

4.5 I f o n e e l e c t r i c a l l i n e s u p p l i e s m o r e t h a n t w o 
S E M s , p r o v i s i o n s h a l l b e m a d e f o r i s o l a t i o n o f each S E M 
i n case o f l i n e f a i l u r e . 

4.6 T h e e l e c t r i c a l c o n n e c t i n g cab l e s s h a l l b e 
c o n n e c t e d b y R O V / d i v e r s u s i n g a p p r o p r i a t e t o o l s , w i t h 
m i n i m u m t i m e e x p e n d i t u r e s . 

4.7 A t leas t t w o p r o t e c t i v e b a r r i e r s s h a l l b e p r o v i d e d 
b e t w e e n sea -wa te r a n d c o n d u c t i v e z o n e . 

4.8 I f a n o i l - f i l l e d s y s t e m i s se lec ted , t h e cab le 
a s sembl i e s s h a l l b e d e s i g n e d a n d i n s t a l l e d s u c h t h a t a n y 
s e a w a t e r e n t e r i n g t h e d i e l e c t r i c f l u i d m o v e s a w a y from 
t h e e n d t e r m i n a t i o n s b y g r a v i t y . T h e cables s h a l l b e 
i n s t a l l e d i n t o p r e s s u r e - c o m p e n s a t e d f l u i d - f i l l e d l i n e s . 
T h e fluid s h a l l b e o f a d i e l e c t r i c t y p e . 

4.9 A l l i n s u l a t i o n m a t e r i a l s u s e d i n t h e subsea 
d i s t r i b u t e d c o n t r o l s y s t e m s , w h e n e x p o s e d b o t h t o sea/ 
f o r m a t i o n w a t e r a n d t o t h e d i e l e c t r i c l i q u i d u s e d s h a l l 
r e m a i n i n t a c t . N e w m a t e r i a l s s h a l l b e s u b j e c t t o 
c l a s s i f i c a t i o n tests t o d e m o n s t r a t e t h e i r c o m p a t i b i l i t y . 

4.10 I n t h e d e t a i l d e s i g n process t h e f o l l o w i n g k i n d s 
o f a n a l y s i s s h a l l b e p e r f o r m e d : 

r e l i a b i l i t y , s e r v i c e a b i l i t y a n d r e p a r a b i l i t y a n a l y s i s ; 

F M E [ C ] A ( r e f e r t o 3 . 2 . 1 4 , P a r t X I I I " S a f e t y 
A s s e s s m e n t " ) ; 

s t r u c t u r a l a n a l y s i s ( s t a t i c c h a r a c t e r i s t i c o f t h e 
s y s t e m ) . 

4.11 T h e r e l i a b i l i t y , s e r v i c e a b i l i t y a n d r e p a r a b i l i t y 
a n a l y s i s s h a l l e s t a b l i s h t h e f o l l o w i n g : 

v a l u e o f s i g n a l v o l t a g e ( c u r r e n t ) i n t h e S E M a n d o n 
t h e F P U a t m i n i m u m a n d m a x i m u m u m b i l i c a l l e n g t h ; 

v a l u e o f s i g n a l v o l t a g e ( c u r r e n t ) i n t h e S E M a n d o n 
t h e F P U a t m i n i m u m a n d m a x i m u m n u m b e r o f t h e S E M 
i n v o l v e d i n t h e subsea e l e c t r i c a l p o w e r d i s t r i b u t i o n 
s y s t e m ; 

i n t e r f e r e n c e from subsea a n d sur face p o w e r s u p p l y 
sources w i t h i n t h e s i g n a l f r e q u e n c y b a n d ; 

c o m p o n e n t f r e q u e n c y o f o u t p u t i n t h e subsea a n d 
sur face h o s t f a c i l i t y i n case o f m u t u a l i n t e r f e r e n c e o f 
c h a n n e l s i n t h e u m b i l i c a l ; 

v a l u e o f s i g n a l v o l t a g e ( c u r r e n t ) f o r d r y a n d w e t 
i n s u l a t i o n o f t h e u m b i l i c a l ; 

B i t E r r o r R a t e ( B E R ) a n d s i g n a l - t o n o i s e r a t i o i n t h e 
S E M a n d o n t h e F P U at m i n i m u m a n d m a x i m u m 
u m b i l i c a l l e n g t h ; 

d y n a m i c b o u n d a r y o f t h e b i t e d e t e c t i o n ( i n d i c a t o r 
d i a g r a m ) i n t h e S E M a n d o n t h e F P U a t m i n i m u m a n d 
m a x i m u m n u m b e r o f t h e S C M i n t h e subsea e l e c t r i c a l 
p o w e r d i s t r i b u t i o n s y s t e m . 

4.12 A m o n i t o r i n g a n d c o n t r o l s y s t e m m o d e l s h a l l b e 
cons t ruc t ed . O p e r a t i o n t i m e o f t h e c o n t r o l a n d m o n i t o r ­
i n g s y s t e m s h a l l b e s i m u l a t e d w i t h o u t p r e s su re i n t h e 
b o r e h o l e w i t h t h e v a l v e c losed . S i m u l a t i o n s h a l l deduce 
e x a c t l y r e s p o n d t i m e w h e n h y d r a u l i c fluids a re u s e d t o 
c o n t r o l t h e p re s su re i n w e l l . 

4.13 I f t h e a n a l y s i s depends o n t h e b o o s t p res su re 
c o r r e s p o n d i n g t o t h e bas i c c o n t r o l m o d e , t h e b o o s t 
p res su re w i t h t h e c o n t r o l v a l v e c l o s e d s h a l l b e i n c l u d e d 
i n t h e a n a l y s i s . 
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5 E L E C T R I C A L P O W E R U N I T S 

5.1 E a c h E P U p o w e r e d from U P S s h a l l s u p p l y 
e l e c t r i c a l p o w e r t o subsea w e l l s t h r o u g h t h e cables i n t h e 
m o n i t o r i n g a n d c o n t r o l u m b i l i c a l . 

5.2 E a c h E P U s h a l l b e e q u i p p e d w i t h p r o t e c t i v e 
dev ices w h i c h ensu re t h a t i n t h e e v e n t o f m a l f u n c t i o n i n 
t h e p o w e r s u p p l y s y s t e m t h e a t t e n d i n g p e r s o n n e l i s 
p r o t e c t e d aga ins t c u r r e n t i n j u r y . 

5.3 I f t h e u m b i l i c a l i n c o r p o r a t e s a d d i t i o n a l cables , 
t h e E P U o u t p u t v o l t a g e s h a l l b e set f o r e a c h p o w e r cab le 
p a i r i n t h e u m b i l i c a l . E a c h p a i r s h a l l b e g a l v a n i c a l l y 
i s o l a t e d from t h e res t o f t h e s y s t e m . T h e d e s i g n s h a l l b e 
s u c h as t o a l l o w f o r c o n n e c t i o n / d i s c o n n e c t i o n o f e a c h 
p a i r a n d s h a l l p r o v i d e a c c e s s i b i l i t y f o r m a i n t e n a n c e a n d 
repa i r . 

5.4 T h e f o l l o w i n g E P U p a r a m e t e r s s h a l l b e m o n ­
i t o r e d b y t h e sur face M C S o r b y t h e subsea D C S : 

i n p u t v o l t a g e ; 
i n p u t c u r r e n t ; 
v o l t a g e / c u r r e n t i n t h e u m b i l i c a l ; 
i n s u l a t i o n res i s tance . 
5.5 P r o g r a m m a b l e l o g i c c o n t r o l l e r a n d base c o m p u ­

t e r o f t h e E P U m a y b e i n c l u d e d i n t o t h e m o n i t o r i n g a n d 
c o n t r o l s y s t e m o f t h e e n t i r e S P S o r m a y b e i n c l u d e d i n t o 
t h e m o n i t o r i n g a n d c o n t r o l s y s t e m o f t h e E P U as a n 
i n d e p e n d e n t u n i t . 

6 U N I N T E R R U P T I B L E P O W E R S U P P L Y 

6.1 T h e U P S s h a l l p r o t e c t i o n s u p p l y e l e c t r i c a l p o w e r 
t o t h e E P U , m o d e m u n i t a n d t h e M C S . O n l y c r i t i c a l 
c o m p o n e n t s t h a t a re necessa ry f o r o p e r a t i o n o f t h e 
s y s t e m f o r m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c t i o n 
s h a l l b e p o w e r e d from t h e U P S . F o r e x a m p l e , H P U 
e l e c t r i c a l p u m p s s h a l l n o t b e r e g a r d e d as c r i t i c a l . 

6.2 E a c h U P S s h a l l h a v e a c apac i t y o f 1 0 0 p e r cen t 
o f t h e t o t a l l o a d a n d s h a l l b e d e s i g n e d t o i n c l u d e f u t u r e 
p l a n n e d e x p a n s i o n o f t h e s y s t e m f o r m o n i t o r i n g , c o n t r o l 
a n d e m e r g e n c y p r o t e c t i o n . 

6.3 T h e U P S b a t t e r y b a c k - u p s h a l l b e capable o f 
r u n n i n g t h e s y s t e m f o r a t i m e s u f f i c i e n t f o r safe 
s h u t d o w n o f t h e e q u i p m e n t b u t f o r a t l eas t 3 0 m i n a f te r 
lo s s o f h o s t - f a c i l i t y p o w e r . T h e safe s h u t d o w n t i m e i s 
s p e c i f i e d b y t h e d e s i g n . 

6.4 T h e f o l l o w i n g p a r a m e t e r s s h a l l b e m o n i t o r e d b y 
t h e M C S : 

i n p u t v o l t a g e ; 
i n p u t c u r r e n t ; 
U P S o u t p u t frequency; 
U P S b y p a s s m o d e ; 
U P S o n - l i n e m o d e ; 
U P S f a i l u r e . 
6.5 T h e U P S o u t p u t p a r a m e t e r s s h a l l b e w i t h i n t h e 

r a n g e : 
a.c. v o l t a g e : ±5%; 
frequency: ( 5 0 ± 1 ) H z o r ( 6 0 ± 1 ) H z ; 
m a x i m u m t o t a l n o n - l i n e a r d i s t o r t i o n : 5 % o r i n 

accordance w i t h t h e m a n u f a c t u r e r ' s s p e c i f i c a t i o n . 



P A R T X I . S Y S T E M S F O R M O N I T O R I N G , 
C O N T R O L A N D E M E R G E N C Y P R O T E C T I O N 

1 G E N E R A L 

1.1 T h e o p e r a t i n g r e l i a b i l i t y a n d s a f e t y o f t h e 
s y s t e m s f o r m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c ­
t i o n s h a l l b e c o n f i r m e d at t h e d e s i g n r e v i e w stage b y t h e 
r e su l t s o f t h e r i s k a n d f a i l u r e e f fec t a n a l y s i s ( r e f e r t o 
РайХШ " S a f e t y A s s e s s m e n t " a n d P a r t X " S a f e t y 
A s s e s s m e n t " o f t h e O G E R u l e s ) . 

1.2 I m p a c t o f t h e e n v i r o n m e n t c o n d i t i o n s ( h u m i d i t y , 
s a l i n i t y , c u r r e n t , t e m p e r a t u r e , e t c . ) a n d t h e i n d u c e d 
m a g n e t i c i n d u c t i o n o n t h e i n s t r u m e n t a t i o n s e n s i t i v i t y 
s h a l l b e m i n i m i z e d . 

1.3 C o m p o n e n t s o f t h e S P S s y s t e m s f o r m o n i t o r i n g , 
c o n t r o l a n d e m e r g e n c y p r o t e c t i o n a r r a n g e d a t t h e F P U 
c o n t r o l s t a t i o n s h a l l m e e t t h e r e q u i r e m e n t s o f P a r t s X 
" E l e c t r i c a l E q u i p m e n t " , X I V " A u t o m a t i o n " o f t h e 
M O D U / F O P R u l e s a n d P a r t L X " S p e c i a l R e q u i r e m e n t s 
f o r E n s u r i n g E x p l o s i o n a n d F i r e S a f e l y " o f t h e O G E 
R u l e s . 

1.4 I n d e s i g n i n g o f t h e S P S , i t s h a l l b e t a k e n i n t o 
a c c o u n t t h a t t h e s t r u c t u r a l c o m p o s i t i o n o f t h e s y s t e m s f o r 
m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c t i o n s h a l l 
en su re c o n t i n u o u s m o n i t o r i n g o f t h e e q u i p m e n t a n d 
f a u l t d e t e c t i o n b o t h w i t h r e t r i e v a l a n d w i t h o u t r e t r i e v a l o f 
t h e F P U e q u i p m e n t . 

1.5 T h e s y s t e m s f o r m o n i t o r i n g , c o n t r o l a n d 
e m e r g e n c y p r o t e c t i o n s h a l l g e n e r a l l y i n c o r p o r a t e : 

h y d r a u l i c p o w e r u n i t s ; 
h y d r o p n e u m a t i c a c c u m u l a t o r s 
u m b i l i c a l f o r c o n t r o l b o t h t h e s i n g l e ( s a t e l l i t e ) w e l l s 

a n d t h e w e l l c lus te r s ; 
S U D U ; 
S U T t o c o n n e c t u m b i l i c a l s a n d t h e i r b r a n c h e s t o 

e q u i p m e n t o f each w e l l ; 
subsea s e r v i c e m o d u l e s f o r c o n t r o l o f subsea X - m a s 

t ree a n d subsea m a n i f o l d s ; 
u n i t s f o r m a t i n g h y d r a u l i c a n d e l e c t r i c a l l i n e s f o r 

m o n i t o r i n g a n d c o n t r o l o f ac tua to r s , a r r a n g e d i n f u n c ­
t i o n a l n o d e s o f t h e w e l l h e a d a s s e m b l y a n d subsea 
m a n i f o l d s ; 

p res su re a n d t e m p e r a t u r e sensors ; 
tes t e q u i p m e n t . 
1.6 S t r u c t u r a l c o m p o s i t i o n , c o m p o n e n t s o f t h e S P S 

s y s t e m s f o r m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c ­
t i o n s h a l l m e e t t h e r e q u i r e m e n t s o f I S O 1 3 6 2 8 - 6 o r 
r e l e v a n t n a t i o n a l s tandards . 

1 .7 T h e s y s t e m s f o r m o n i t o r i n g , c o n t r o l a n d 
e m e r g e n c y p r o t e c t i o n s h a l l b e m a n u f a c t u r e d a c c o r d i n g 
t o t e c h n i c a l d o c u m e n t a t i o n a p p r o v e d b y t h e Reg i s t e r . 
T h e i t e m s o f t h e R e g i s t e r t e c h n i c a l s u p e r v i s i o n a re g i v e n 
i n t h e S P S N o m e n c l a t u r e — r e f e r t o T a b l e 6 . 1 , P a r t I 
" G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l S u p e r v i s i o n " . 

2 C O N T R O L S T A T I O N S 

2.1 U n d e r n o r m a l opera t ing c o n d i t i o n s , c o n t r o l o f t he 
S P S s h a l l b e car r ied o u t f r o m a c o m m o n mas t e r c o n t r o l 
s t a t i on w h e r e t he opera to r is p r o v i d e d w i t h a l l necessary 
i n f o r m a t i o n regard ing safe f u n c t i o n i n g o f t h e w e l l f l u i d 
p r o d u c t i o n , t r ea tmen t a n d t r anspo r t a t i on processes. 

2.2 C o n t r o l s t a t i ons a r r a n g e d o n t h e S P S are bas i c 
m e a n s f o r t h e o p e r a t o r ' s d e a l i n g w i t h t h e e q u i p m e n t , a n d 
d e s i g n e d g e n e r a l l y t o c o n t r o l a c l u s t e r o f a t l eas t 
1 0 subsea w e l l s . T h e c o n t r o l s t a t i o n s s h a l l c o n s i s t o f : 

c o n t r o l p a n e l o f w e l l s w i t h subsea c o m p l e t i o n ; 
H P U ; 
E P U w i t h c o n s i d e r a t i o n f o r t h e b a c k - u p i n d e p e n d e n t 

p o w e r s u p p l y sources ; 
M C S ; 
subsea e q u i p m e n t e l e c t r i c a l p o w e r s u p p l y s t ab i l i ze r . 
2.3 C o n t r o l s t a t i o n s o f t h e subsea w e l l c lus te r s s h a l l 

p r o v i d e : 
o r d e r t r a n s m i s s i o n t o subsea e q u i p m e n t ; 

execu t ion o f orders w i t h gate v a l v e p o s i t i o n ind ica t ion ; 
w r o n g o p e r a t o r ' s o r d e r b l o c k i n g , as w e l l as f a u l t / 

f a i l u r e s i g n a l i n g a n d r e c o r d i n g w i t h i n d i c a t i o n o f f a u l t / 
f a i l u r e l o c a t i o n . 

2.4 T o m o n i t o r a n d c o n t r o l f u n c t i o n i n g o f s y s t e m s , 
p r e f e r ence s h a l l b e g i v e n t o t h e u se o f m i m i c d i a g r a m s 
p r e s e n t i n g l o c a t i o n a n d p o s i t i o n ( o p e n / c l o s e d ) o f a l l 
v a l v e s , f l o w d i r e c t i o n s a n d v a l u e s o f c o n t r o l l e d p a r a ­
m e t e r s . T h e f o r m o f i n f o r m a t i o n p r e s e n t a t i o n a t t h e 
c o n t r o l s t a t i o n s h a l l p r e c l u d e m i s i n t e r p r e t a t i o n t h e r e o f . 

2.5 T h e con t ro l s tat ion shal l display i n rea l t i m e actual 
responses i n the n o d a l poin ts o f systems and devices, be ing 
part o f the S P S , t o a l l the actions under taken b y the operator. 

2.6 I n case t h e s y s t e m f o r m o n i t o r i n g , c o n t r o l a n d 
e m e r g e n c y p r o t e c t i o n i n c o r p o r a t e s s e v e r a l c o n t r o l s ta­
t i o n s , p r o v i s i o n s h a l l b e m a d e f o r a h i e r a r c h i c a l s y s t e m 
o f p r i o r i t y w h i c h p r o v i d e s n o p o s s i b i l i t y o f u n d e r t a k i n g 
a n y a c t i o n s f o r t h e S P S c o n t r o l from t h e c o n t r o l s t a t i ons 
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o f i n f e r i o r l e v e l w i t h o u t a p p r o p r i a t e p e r m i s s i o n from t h e 
c o n t r o l s t a t i o n o f s u p e r i o r l e v e l . 

I n w e l l - g r o u n d e d cases p r o v i s i o n m a y b e m a d e f o r 
e q u i v a l e n t c o n t r o l s t a t i o n s , w i t h a m a n d a t o r y i n d i c a t i o n 
i n each o f t h e f u n c t i o n s c a r r i e d o u t b y t h e o ther . 

2.7 T h e s y s t e m f o r m o n i t o r i n g , c o n t r o l a n d e m e r ­
g e n c y p r o t e c t i o n s h a l l b e p r o v i d e d w i t h b a c k - u p f ea tu re 
so t h a t d u r i n g t h e p e r i o d o f p e r f o r m i n g p r e v e n t i v e a n d 
r e p a i r w o r k t h e l e v e l o f t h e S P S f u n c t i o n i n g s a f e l y i s n o t 
l o w e r e d . 

3 E M E R G E N C Y F U N C T I O N I N G A L G O R I T H M 

3.1 I n a n e m e r g e n c y s i t u a t i o n , t h e s y s t e m s f o r 
m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c t i o n s h a l l 
p r o v i d e s h u t - i n o f a n y w e l l from t h e F P U c o n t r o l s t a t i o n 
w i t h o p e r a t i o n o f a v i s u a l / a u d i b l e a l a r m a t t h e c o n t r o l 
s t a t i o n i n cases o f : 

w e l l f l u i d p r e s su re r i s e / d r o p a t w e l l h e a d a b o v e / 
b e l o w t h e s p e c i f i e d l i m i t s ; 

t e m p e r a t u r e e l e v a t i o n a t w e l l h e a d a b o v e t h e l i m i t i n g 
o n e ; 

f a i l u r e o f e l e c t r i c a l , h y d r a u l i c a n d p n e u m a t i c p o w e r 
s u p p l y . 

3.2 T h e e m e r g e n c y o p e r a t i o n t i m e o f s h u t - o f f 
dev ices o f t h e subsea W H A a n d subsea m a n i f o l d v a r i e s 
d e p e n d i n g o n t h e s y s t e m t y p e a n d r e m o t e n e s s o f t h e 
c o n t r o l l e d i t e m s a n d s h a l l b e m i n i m i z e d c o n s i d e r i n g 
t e c h n i c a l c apab i l i t i e s o f t h e s y s t e m s used . 

3.3 E m e r g e n c y s i t u a t i o n / f a i l u r e a l a r m s h a l l ade­
q u a t e l y i d e n t i f y t h e t i m e , l o c a t i o n a n d f a i l u r e n a t u r e . 

3.4 O p e r a t i o n o f a l a r m o n t h e c o n t r o l s t a t i o n p a n e l i n 
t h e e v e n t w h e n a n e m e r g e n c y s i t u a t i o n / f a i l u r e occur s 
s h a l l n o t h i n d e r o p e r a t i o n o f a l a r m w h e n o t h e r 
e m e r g e n c y s i t u a t i o n / f a i l u r e occu r s . 

3.5 T h e p o s s i b i l i t y o f d i s a b l i n g t h e a l a r m s h a l l b e 
e l i m i n a t e d , a n d i n t h e e v e n t o f b r e a k o f t h e a l a r m c i r c u i t , 
a p p r o p r i a t e v i s u a l a n d a u d i b l e a l a r m s h a l l b e ac tua ted a t 
t h e c o n t r o l s t a t i o n . 

3.6 T h e S P S s y s t e m f o r m o n i t o r i n g , c o n t r o l a n d 
e m e r g e n c y p r o t e c t i o n s h a l l b u i l d u p a n d p r e s e n t t o t h e 
o p e r a t o r a n adequa te a l g o r i t h m o f a c t i o n s t o c o n f i n e a n d 
e l i m i n a t e t h e e m e r g e n c y s i t u a t i o n / f a i l u r e . 

3.7 I n t h e e v e n t o f e m e r g e n c y s i t u a t i o n s o c c u r r e d 
w i t h p o t e n t i a l q u i c k d e v e l o p m e n t i n t o a n acc ident , t h e 
s y s t e m f o r m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c t i o n 
s h a l l i n i t i a t e o p e r a t i o n o f a p p r o p r i a t e e m e r g e n c y s h u t - o f f 
v a l v e s w i t h i n d i c a t i o n at t h e c o n t r o l s t a t i on ( E S D S y s t e m ) . 

3.8 T h e S P S s y s t e m s f o r m o n i t o r i n g , c o n t r o l a n d 
e m e r g e n c y p r o t e c t i o n s h a l l i n c o r p o r a t e m e c h a n i c a l l y 
ac tua ted b a c k - u p sa fe ty v a l v e s ( s p r i n g , h y d r a u l i c a l l y , 
p n e u m a t i c a l l y a c t u a t e d ) o p e r a t e d f r o m t h e c o n t r o l 
s t a t i o n . 

3.9 I n case w h e r e t h e S P S s y s t e m f o r m o n i t o r i n g , 
c o n t r o l a n d e m e r g e n c y p r o t e c t i o n does n o t i n c o r p o r a t e 
b a c k - u p n o n - e l e c t r i c s y s t e m s , t h e e l e c t r i c s y s t e m s s h a l l 
h a v e t w o i n d e p e n d e n t p o w e r sources , e a c h w i t h a 
c apac i t y c o r r e s p o n d i n g f u l l y t o t h e d e s i g n needs . 

3.10 F o r t i g h t c o m p a r t m e n t s w i t h d r y a t m o s p h e r e 
i n t e n d e d t o a c c o m m o d a t e e q u i p m e n t b e i n g ope ra t ed , 
p r o v i s i o n s h a l l b e m a d e f o r a u t o m a t i c a i r c o m p o s i t i o n 
m o n i t o r i n g s y s t e m s a n d f o r a u t o n o m o u s f i r e e x t i n g u i s h ­
i n g s y s t e m s m e e t i n g t h e r e q u i r e m e n t s o f t h e M S / D S / P S 
R u l e s . 

3.11 T h e s p e c i f i e d f i r e e x t i n g u i s h i n g s y s t e m s a n d 
t h e i r a u t o m a t i o n e x t e n t s h a l l en su re e x t i n c t i o n o f f i r e s i n 
t i g h t c o m p a r t m e n t s b o t h m a n n e d a n d u n m a n n e d . 

3.12 S p e c i a l r e q u i r e m e n t s f o r e n s u r i n g e x p l o s i o n 
a n d f i r e s a f e ty d u r i n g o p e r a t i o n o f t h e o i l a n d gas 
e q u i p m e n t o n t h e F P U are set o u t i n P a r t V I " F i r e a n d 
E x p l o s i o n P r o t e c t i o n " o f t h e F P U R u l e s a n d P a r t I X 
" S p e c i a l R e q u i r e m e n t s f o r E n s u r i n g E x p l o s i o n a n d F i r e 
S a f e t y " o f t h e O G E R u l e s . 
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4 T Y P E S O F S Y S T E M S F O R M O N I T O R I N G , 
C O N T R O L A N D E M E R G E N C Y P R O T E C T I O N 

4 . 1 S Y S T E M S E L E C T I O N 

4.1.1 F a c t o r s t h a t a f fec t t h e s y s t e m f o r m o n i t o r i n g , 
c o n t r o l a n d e m e r g e n c y p r o t e c t i o n a re t h e f o l l o w i n g : 

o f f s e t d i s t ance f r o m t h e c o n t r o l s t a t i o n a n d i t s t y p e ; 
da ta t e l e m e t r y r e q u i r e m e n t s ; 
r e s p o n s e - t i m e r e q u i r e m e n t s ; 
c o s t ( i n c l u d i n g w h o l e l i f e - c y c l e e s t i m a t e s t h a t 

i n c l u d e cos t o f m a i n t e n a n c e a n d l o s t p r o d u c t i o n caused 
b y m o n i t o r i n g a n d c o n t r o l s y s t e m f a i l u r e s ) . 

4.2 G E N E R A L D E S I G N P R I N C I P L E S 

4.2.1 A l l - h y d r a u l i c s y s t e m s a re g e n e r a l l y t h e leas t 
c o m p l i c a t e d a n d t h e m o s t r e l i a b l e subsea p r o d u c t i o n 
m o n i t o r i n g a n d c o n t r o l s y s t e m s . T h e y a re r e l a t i v e l y s l o w 
t o r e s p o n d ( u p t o 10 m i n ) , c o m p a r e d t o e l e c t r o h y d r a u l i c 
s y s t e m s , a n d h a v e l i m i t e d c a p a b i l i t y f o r p r o v i d i n g da ta 
t e l e m e t r y f r o m t h e S P S . A l l - h y d r a u l i c s y s t e m s a re 
g e n e r a l l y p r e f e r r e d f o r s i n g l e s a t e l l i t e w e l l s l o c a t e d 
r e l a t i v e l y c lose t o t h e c o n t r o l s t a t i o n ( u p t o 7 ,5 k m ) , a n d 
w h e r e p r o j e c t e c o n o m i c s r e q u i r e m i n i m u m cost . T h e 
d r a w b a c k o f t h e s y s t e m s l i e s i n t h e absence o f f eedback 
w i t h i n f o r m a t i o n o n n o r m a l o p e r a t i o n o f t h e s y s t e m . T h i s 
m a y b e p r o v e d i n d i r e c t l y t h r o u g h m o n i t o r i n g p re s su re i n 
t h e c o n t r o l l i n e s a n d m e a s u r i n g t h e a m o u n t o f f l u i d 
s u p p l i e d t o t h e W H A v a l v e s a n d r e t u r n e d t o t h e 
h y d r a u l i c f l u i d co l l e c to r . I n t h i s case, t h e d e s i g n o f t h e 
u m b i l i c a l s b e c o m e m o r e c o m p l i c a t e d a n d t h e i r d i m e n ­
s i o n s a re i nc reased d u e t o l a rge n u m b e r o f h y d r a u l i c l i n e s 
f o r a l l c o m p o n e n t s t o c o n t r o l f u n c t i o n i n g o f t h e W H A 
a n d m a n i f o l d o f each w e l l . 

4.2.2 E l e c t r o h y d r a u l i c c o n t r o l s y s t e m s r e p l a c e 
h y d r a u l i c s i gna l s w i t h e l e c t r i c t e l e m e t r i c s i g n a l s , w h i c h 
e s s e n t i a l l y e l i m i n a t e t h e s i g n a l - t i m e p o r t i o n o f r e sponse 
t i m e ( u p t o 3 0 s ) a n d h a v e t h e c a p a b i l i t y t o r e c e i v e da ta 
a n d t o m o n i t o r a w i d e r a n g e o f dev ices o w i n g t o S E M . 
E l e c t r o h y d r a u l i c s y s t e m s a re t y p i c a l l y p r e f e r r e d f o r 
m u l t i - w e l l d e v e l o p m e n t s ( a b o u t 1 0 a n d m o r e ) f o r t h e 
d is tances from 7 ,5 k m u p t o 2 8 k m from t h e c o n t r o l 
s t a t i o n w h e r e o p e r a t i n g f l e x i b i l i t y , speed o f o p e r a t i o n 
a n d da ta t e l e m e t r y i s n e e d e d f o r w e l l c o n t r o l a n d / o r 
r e s e r v o i r m o n i t o r i n g . 

4.2.3 A l l j o i n t s i n t h e h y d r a u l i c / e l e c t r o h y d r a u l i c 
s y s t e m s s h a l l b e m a d e u s i n g fittings w i t h seals w h i c h 
s h a l l p r e v e n t l eakages d u r i n g i n s t a l l a t i o n o f p i p e l i n e s a n d 
o p e r a t i o n o f t h e s y s t e m s ( r e f e r t o I S O 1 3 6 2 8 - 6 ) . 

4.3 A L L - H Y D R A U L I C S Y S T E M S 

4.3.1 D i r e c t h y d r a u l i c s y s t e m s . 
F o r d i r e c t h y d r a u l i c s y s t e m s , a separate h y d r a u l i c 

l i n e i s p r o v i d e d f o r " o p e n / c l o s e d " f u n c t i o n o f v a l v e s 
fitted o n t h e W H A o r m a n i f o l d o f e a c h w e l l . T h i s l i n e 
s h a l l b e c o n n e c t e d d i r e c t l y t o t h e s h u t - o f f d e v i c e (ga te 
v a l v e ) ac tua tor . N o spec i a l e q u i p m e n t i s r e q u i r e d , o t h e r 
t h a n a n u m b i l i c a l c o n n e c t o r a n d r o u t i n g o f c o n t r o l l i n e s 
t o e a c h f u n c t i o n . C o n t r o l i s e f f ec ted d i r e c t l y from t h e 
c o n t r o l s t a t i o n o n t h e F P U / F O P R u l e s ( r e f e r t o F i g . 2 
o f A n n e x 3 ) . 

4.3.2 P i l o t e d h y d r a u l i c s y s t e m s . 
H y d r a u l i c f l u i d from t h e F P U / F O P i s s u p p l i e d 

t h r o u g h a n u m b i l i c a l t o t h e subsea c o n t r o l m o d u l e a n d 
h y d r o p n e u m a t i c a c c u m u l a t o r . T h e u m b i l i c a l c o n t a i n s 
a l so separate h y d r a u l i c l i n e s t r a n s m i t t i n g c o n t r o l s i gna l s 
t o s p r i n g - l o a d e d h y d r a u l i c v a l v e s o f t h e h y d r o p n e u m a t i c 
a c c u m u l a t o r s fitted o n t h e m a n i f o l d o r W H A . T h e fluid 
i s d i r e c t e d from t h e h y d r a u l i c v a l v e s o f t h e h y d r o p n e u ­
m a t i c a c c u m u l a t o r s t o ac tua to r s o f t h e p r o d u c t i o n v a l v e s 
a n d c h o k e s . U s e o f a b o v e v a l v e s i m p r o v e s t h e s y s t e m 
r e l i a b i l i t y s ince o n l y o n e c o n t r o l s i g n a l i s t r a n s m i t t e d 
from t h e F P U / F O P t o t h e subsea m a n i f o l d ( P L E M ) o r 
W H A . T o r educe t h e t i m e o f r e sponse t o t h e c o n t r o l 
s i g n a l , t h e c o n t r o l f l u i d i s s u p p l i e d from t h e subsea 
h y d r o p n e u m a t i c a c c u m u l a t o r s . T h e r e sponse t i m e de­
pends a l so o n t h e a m o u n t o f fluid i n t h e c o n t r o l l i n e s . 
T h e r e f o r e , t h e p i l o t e d h y d r a u l i c s y s t e m s are r e c o m ­
m e n d e d f o r t h e d is tances from 7 ,5 k m u p t o 2 2 k m 
b e t w e e n t h e c o n t r o l s t a t i o n o n t h e F P U / F O P a n d t h e 
subsea w e l l h e a d e q u i p m e n t . T h e c o n t r o l s a n d i n s t r u ­
m e n t s s h a l l b e f i t t e d o n t h e front p a n e l o f t h e F P U / F O P 
c o n t r o l s t a t i o n ( r e f . t o F i g . 3 o f A p p e n d i x 3 ) . 

4.3.3 S e q u e n t i a l h y d r a u l i c s y s t e m s . 
S e q u e n t i a l h y d r a u l i c s y s t e m s s h a l l u s e c o n t r o l 

m o d u l e s w i t h p o w e r fluid from subsea a c c u m u l a t o r s a n d 
spec ia l p i l o t v a l v e s w h i c h d o n o t r e q u i r e a separate l i n e f o r 
each f u n c t i o n . A n i n c r e a s i n g sequence o f h y d r a u l i c 
pressure steps o n a s i n g l e p i l o t l i n e c o m m o n t o a l l p i l o t 
l i ne s i n a m o d u l e causes a c t i v a t i o n o f d i f f e r e n t p i l o t v a l v e s 
a t each pressure l e v e l . T h e sequence a n d t i m e o f c l o s i n g i s 
ensu red b y ad jus t i ng f l o w areas o f t h e chokes . T h e 
n u m b e r o f h y d r a u l i c l i n e s i s m i n i m i z e d , s ince o n l y o n e 
p i l o t l i n e p e r w e l l h e a d e q u i p m e n t i s needed . 

T h e d i s a d v a n t a g e o f t h i s a p p r o a c h i s t h a t t h e 
o p e n i n g sequence o f subsea v a l v e s i s p r e d e t e r m i n e d , 
w i t h n o f l e x i b i l i t y f o r o p e r a t i n g v a l v e s i n d i f f e r e n t 
sequence . T h i s t y p e o f s y s t e m has m o s t c o m m o n l y b e e n 
u s e d as a b a c k - u p t o a n e l e c t r o h y d r a u l i c s y s t e m , b u t has 
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a l so b e e n u s e d as a n i n d e p e n d e n t s y s t e m ( r e f e r t o F i g . 4 
o f A p p e n d i x 3 ) . 

4.3.4 C o n t r o l s a n d i n s t r u m e n t a t i o n s h a l l b e i n s t a l l e d 
o n t h e f r o n t p a n e l o f t h e c o n t r o l de sk i n F P U / F O P . 

4.4 E L E C T R O H Y D R A U L I C S Y S T E M S 

4.4.1 D i r e c t e l e c t r o h y d r a u l i c s y s t e m s s h a l l t r a n s m i t 
s i gna l s t h r o u g h m u l t i p l e i n d i v i d u a l c o n d u c t o r s i n t h e 
c o n t r o l u m b i l i c a l d i r e c t l y t o s o l e n o i d s o n d i r e c t i o n a l 
c o n t r o l v a l v e s l o c a t e d i n t h e S C M . A n e l e c t r o h y d r a u l i c 
s y s t e m i s s e n s i t i v e t o s i g n a l p o w e r losses i n t h e m u l t i p l e 
c o n d u c t o r s as t h e o f f s e t d i s t ance f r o m t h e c o n t r o l s t a t i o n 
increases o v e r 5 ,5 k m . 

4.4.2 A n e l e c t r o h y d r a u l i c m o n i t o r i n g a n d c o n t r o l 
s y s t e m r e q u i r e s a n a d d i t i o n a l e l e c t r i c a l c o n t r o l cab le , o r 
t h e i n c l u s i o n o f e l e c t r i c a l cables w i t h i n t h e h y d r a u l i c 
c o n t r o l / c h e m i c a l - i n j e c t i o n u m b i l i c a l ( r e f e r t o F i g . 5 o f 
A p p e n d i x 3 ) . 

4.5 M U L T I P L E X E D S Y S T E M S 

4.5.1 M u l t i p l e x e d s y s t e m s a re m a t e r i a l i z e d w i t h t h e 
u se o f m u l t i p l e x e d e l e c t r o h y d r a u l i c m e a n s w h i c h c o n t r o l 
t h e W H A v a l v e s , subsur face s a f e ty v a l v e s a n d r e g u l a t i n g 
c h o k e s o f t h e P L E M m o d u l e sec t ions . 

4.5.2 T h e m u l t i p l e x e d s y s t e m s s h a l l s e r v e a w e l l 
c l u s t e r w i t h s i m u l t a n e o u s p e r f o r m a n c e o f a l l w e l l 
m o n i t o r i n g / c o n t r o l f u n c t i o n s b o t h w h e n f u l f i l l e d b y 
o p e r a t o r s a n d a u t o m a t i c a l l y . 

4.5.3 M u l t i p l e x e d e l e c t r o h y d r a u l i c s y s t e m s s h a l l 
t r a n s m i t c o n t r o l s i gna l s t o o n e o r m o r e subsea S E M s 
b y m e a n s o f coded , d i g i t a l messages v i a a s i n g l e p a i r o f 
c o n d u c t o r s . T h e S E M decodes t h e message a n d t akes t h e 
a p p r o p r i a t e a c t i o n , s u c h s o l e n o i d a c t u a t i o n o r q u e r y o f a 
subsea sensors ( r e f e r t o F i g . 6 o f A p p e n d i x 3 ) . 

4.5.4 F o r t h e m u l t i p l e x e d s y s t e m s , t h e E P U m a y b e 
as a separate s y s t e m , a n d a l so i t m a y b e p a r t o f t h e 
m o d e m u n i t o r t h e M C S . 

4.6 A U T O N O M O U S S Y S T E M S 

4.6.1 S P A R C S s h a l l p r o v i d e l o c a l l y gene ra t ed p o w e r 
a n d c o n t r o l t o t h e subsea p r o d u c t i o n f a c i l i t y . C o m m u ­
n i c a t i o n w i t h t h e sur face f a c i l i t y m a y b e v i a subsea 
acous t i c l i n k o r v i a a c o m b i n a t i o n o f a cous t i c / s a t e l l i t e / 
r a d i o l i n k s . T h e bas i c s y s t e m f u n c t i o n s a re t h e s a m e as 

f o r a m u l t i p l e x e d e l e c t r o h y d r a u l i c s y s t e m ( r e f e r t o F i g . 7 
o f A p p e n d i x 3 ) . 

4.6.2 T h e a u t o n o m o u s s y s t e m s c o n s i s t o f t w o g r o u p s 
o f c o m p o n e n t s : su r face c o n t r o l u n i t a n d subsea c o n t r o l 
u n i t . 

4.6.3 T h e sur face c o n t r o l u n i t s h a l l b e i n s t a l l e d o n 
t h e F P U a n d c o n s i s t o f a n o p e r a t o r ' s c o n t r o l p a n e l , a n 
acous t i c t e l e m e t r y s y s t e m , p o w e r l i n e s . T h e acous t i c 
t e l e m e t r y s y s t e m i n c o r p o r a t e s a n a c o u s t i c a l t r a n s p o n d e r , 
r e c e i v e r / t r a n s m i t t e r , d i r e c t i o n a l h y d r o p h o n e c o m m u n i c a ­
t i o n p a n e l , w h i c h i s l o c a t e d i n t h e t e l e m e t r y s y s t e m o r i n 
cab le s y s t e m . 

4.6.4 T h e susbsea c o n t r o l u n i t s h a l l b e p l a c e d a t a 
d i s t ance less t h a n 5 ,5 k m f r o m t h e w e l l a n d p r o v i d e 
m o n i t o r i n g a n d c o n t r o l o f t h e f o l l o w i n g c o m p o n e n t s : 

e l e c t r o n i c c o n t r o l u n i t i n s t a l l e d ad jacen t t o t h e 
w e l l h e a d ; 

h o u s i n g v a l v e s a n d sensors ; 
h y d r a u l i c c o n t r o l m o d u l e w i t h s o l e n o i d s ; 
gene ra to r s o f e l e c t r i c p o w e r f o r t h e c o n t r o l u n i t ; 
a c c u m u l a t o r ba t t e ry . I f necessary , t i g h t i n t e r i o r s o f 

t h e b a t t e r y i n s t a l l a t i o n c o m p a r t m e n t s s h a l l b e f i l l e d w i t h 
d i e l e c t r i c l i q u i d ; 

t r a n s p o n d e r acous t i c s y s t e m c o n t r o l l e d from t h e 
F P U ( i n cases o f e m e r g e n c y , c o n t r o l from t h e S C M m a y 
b e p e r m i t t e d ) ; 

h y d r a u l i c p o w e r p l a n t i n c l u d i n g p u m p s , h y d r a u l i c 
m o t o r s , h y d r o p n e u m a t i c a c c u m u l a t o r s , f i l t e r s i n s t a l l e d i n 
t w o l i n e s , w h i c h i s m a d e as a c l o s e d l o o p s y s t e m t o 
r e t u r n a l l p o s s i b l e l eakages t o a spec i a l t a n k . 

4.6.5 T h e a u t o n o m o u s s y s t e m s s h a l l b e u s e d a t 
d is tances o f u p t o 2 2 k m . 

4.6.6 I t i s necessa ry t o e s t a b l i s h p l a n n e d m a i n ­
t enance i n t e r v a l s f o r a l l a u t o n o m o u s s y s t e m s : 

r e p l a c e m e n t o f h y d r a u l i c f l u i d a n d a c c u m u l a t o r 
ba t t e r i e s — e v e r y 2 y e a r s ; 

r e p l a c e m e n t o f h y d r a u l i c f i l t e r s a n d h y d r a u l i c 
m o t o r s , h y d r o p n e u m a t i c a c c u m u l a t o r s , t r a n s p o n d e r s 
a n d e l e c t r i c gene ra to r s — e v e r y 5 y e a r s . 

4.7 I N T E G R A T E D M O N I T O R I N G A N D C O N T R O L B U O Y S 

4.7.1 T h e s y s t e m concep t l i e s i n u se o f a n i n t e g r a t e d 
c o n t r o l b u o y ( I C B ) , d y n a m i c r i s e r a n d r a d i o c o m m u ­
n i c a t i o n s i n a c o n f i g u r a t i o n t h a t uses a n a n c h o r e d b u o y 
c o n n e c t e d t o t h e S P S e q u i p m e n t v i a a f l e x i b l e r i ser . 

4.7.2 T h e i n t e g r a t e d b u o y c o n t r o l s y s t e m s h a l l b e 
c o m p l e t e l y a u t o n o m o u s , t h a t i s , i t s h a l l c o n t r o l w e l l 
p a r a m e t e r s , as w e l l as i n t e r a c t w i t h t h e S P S e q u i p m e n t 
w i t h o u t a n y n e e d f o r p e r m a n e n t c o m m u n i c a t i o n s w i t h 
t h e c o n t r o l s t a t i o n o n t h e F P U . 
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4.7.3 T h e i n t e g r a t e d b u o y c o n t r o l s y s t e m s h a l l 
exe rc i s e c o n t r o l o f a l l f u n c t i o n s o f t h e X - m a s t r ee a n d 
m a n i f o l d , as w e l l as t h e c r i t i c a l p a r a m e t e r s ( r e f e r t o 
S e c t i o n 3 ) E S D . 

4.7.4 T h e d y n a m i c r i s e r s h a l l i n c o r p o r a t e s i g n a l 
cables , h y d r a u l i c s , c h e m i c a l r eagen ts a n d t o o l l i n e s a n d 
p r o v i d e a l i n k b e t w e e n t h e b u o y a n d subsea m o n i t o r i n g 
a n d c o n t r o l s y s t e m , d i s t r i b u t e h y d r a u l i c a n d e l ec t r i c 
p o w e r a n d c o n t r o l v a r i o u s v a l v e s p r o c e e d i n g f r o m 
i n d i c a t i o n s o f c o n t r o l sensors . 

4.7.5 R a d i o c o m m u n i c a t i o n from the F P U sha l l b e 
carr ied o u t at t he direct v i s i b i l i t y distance w i t h i n m i c r o w a v e 
range at r egu la r time in t e rva l s c o n t r o l l e d b y t he b u o y . 

4.7.6 T h e t y p i c a l i n f o r m a t i o n s h a l l c o n t a i n c u r r e n t 
o p e r a t i n g p a r a m e t e r s o f t h e w e l l a n d i n t e g r a t e d b u o y : 

t e m p e r a t u r e , p ressure , v a l v e p o s i t i o n , h y d r o c a r b o n 
l eakage ; 

c u r r e n t h y d r a u l i c f l u i d s s tores a v a i l a b l e a n d b a t t e r y 
capaci ty . 

4.7.7 T h e s y s t e m s w i t h t h e i n t e g r a t e d c o n t r o l a n d 
m o n i t o r i n g b u o y s s h a l l b e u s e d f o r s i n g l e s a t e l l i t e w e l l s 
a t d i s tances o f abt . 2 8 k m b e t w e e n t h e b u o y a n d F P U a n d 
w i t h t h e s y s t e m o p e r a t i o n t i m e o f s e v e r a l seconds ( r e f e r 
t o F i g . 8 o f A p p e n d i x 3 ) . 

5 T Y P I C A L C O N T R O L A N D M O N I T O R I N G F U N C T I O N S 

5 . 1 M O N I T O R I N G F U N C T I O N S 

5.1.1 A t y p i c a l l i s t o f p a r a m e t e r s t y p i c a l l y m o n i t o r e d 
b y subsea - loca ted sensors o f t h e s y s t e m s f o r m o n i t o r i n g , 
c o n t r o l a n d e m e r g e n c y p r o t e c t i o n s h a l l b e as f o l l o w s : 

w e l l h e a d p ressu re ; 
i n j e c t i o n w e l l p res su re a n d t e m p e r a t u r e ; 
a n n u l u s p ressu re ; 
m a n i f o l d p ressu re ; 
p r o d u c t i o n t e m p e r a t u r e ; 
m a n i f o l d t e m p e r a t u r e ; 
h y d r o c a r b o n l e a k d e t e c t i o n ; 
W H A v a l v e p o s i t i o n ; 
p r o d u c t i o n c h o k e p o s i t i o n ; 
p r o d u c t i o n c h o k e d i f f e r e n t i a l p ressu re ; 
s a n d d e t e c t i o n ; 
d o w n h o l e m o n i t o r i n g ; 
m u l t i p h a s e f l o w ; 
c o r r o s i o n m o n i t o r i n g ; 
p i g d e t e c t i o n . 

5.2 C O N T R O L F U N C T I O N S 

5.2.1 A t y p i c a l l i s t o f v a l v e s c o n t r o l l e d b y t h e subsea 
c o n t r o l s y s t e m s h a l l i n c l u d e t h e f o l l o w i n g e q u i p m e n t a n d 
s h u t - o f f - r e g u l a t i n g v a l v e s ( r e f e r t o F i g . 1 o f A p p e n d i x 3 ) : 

a n n u l u s s w a b v a l v e s ( A S V ) ; 
a n n u l u s m a s t e r v a l v e ( A M V ) ( b e t w e e n p r o d u c t i o n 

t u b i n g ( P T ) a n d p r o d u c t i o n ca s ing s t r i n g ) ; 
p r o d u c t i o n s w a b v a l v e s ( P S V ) ; 
u p p e r p r o d u c t i o n m a s t e r v a l v e s ( U P M V ) ; 
l o w e r p r o d u c t i o n m a s t e r v a l v e s ( L P M V ) ; 
p r o d u c t i o n w i n g v a l v e s ( P W V ) ; 
X - c r o s s - o v e r v a l v e s ( X O V ) ; 
c o n t r o l v a l v e s ( C V ) ; 

c h e m i c a l i n j e c t i o n u n i t ( C I U ) ; 
c h e m i c a l i n j e c t i o n v a l v e s ( C I V ) ; 
c h e m i c a l i n j e c t i o n d i s t r i b u t i n g v a l v e s ; 
a n n u l u s w i n g v a l v e s ( A W V ) ; 
s u r f a c e - c o n t r o l l e d s u b s u r f a c e s a f e t y v a l v e s 

( S C S S V ) ; 
d i s t r i b u t e d c o n t r o l s y s t e m s ( D C S ) ; 
d i r e c t i o n a l c o n t r o l v a l v e s ( D C V ) ; 
subsea c h o k e s ; 
p r o d u c t i o n v a l v e s f i t t e d o n X - m a s t r ee ; 
a n n u l u s b l e e d v a l v e s o n t r ee f l o w l i n e ; 
X - c r o s s - o v e r i n j e c t i o n v a l v e s ; 
m e t h a n o l / c h e m i c a l i n j e c t i o n v a l v e s ; 
t r ee p i p i n g c h o k e s ( c a n r e q u i r e t w o c o n t r o l f u n c t i o n s 

p e r c h o k e ) ; 
i n j e c t i o n c h o k e s ( c a n r e q u i r e t w o c o n t r o l f u n c t i o n 

p e r c h o k e ) ; 
m a n i f o l d v a l v e s ; 
e q u i p m e n t u s e d t o m o n i t o r charac te r i s t i c s o f h y ­

d r a u l i c f l u i d , l e a k s , v a l v e " o p e n / c l o s e d " p o s i t i o n ; 
h y d r o p n e u m a t i c a c c u m u l a t o r s ; 
h y d r a u l i c , s p r i n g - l o a d e d o r p n e u m a t i c ac tua to r s f o r 

c l o s i n g X - m a s v a l v e s a n d r e g u l a t i n g c h o k e v a l v e s ; 
m a n i f o l d i n t e r n a l p i g g i n g l o o p . 
5.2.2 T y p i c a l a m o u n t s o f t h e h y d r a u l i c f l u i d t o 

ac tua te t r ee v a l v e s s h a l l b e from 1 t o 4 1 p e r v a l v e , t o 
ac tua te S C S S V — s e v e r a l c u b i c m i l l i m e t e r s . 

5.2.3 T y p i c a l l o w p re s su re t o ac tua te t h e X - m a s t r ee 
v a l v e s s h a l l b e from 2 0 t o 3 4 , 5 M P a , t y p i c a l h i g h 
p ressu re t o ac tua te S C S S V — from 5 1 , 7 t o 6 9 M P a . T h e 
p ressu re v a r i e s d e p e n d i n g o n p u r p o s e o f t h e v a l v e s a n d 
i n s t a l l a t i o n d e p t h o f W H A . 

5.2.4 A l l subsea h y d r a u l i c a l l y ac tua ted v a l v e s s h a l l 
b e h o u s e d i n t h e S C M w h i c h i s n o r m a l l y i n s t a l l e d o n t h e 
t r ee f o u n d a t i o n . D e p e n d i n g o n t h e i n s t a l l a t i o n d e p t h a n d 
a c c e s s i b i l i t y f o r d i v e r s u se s h a l l b e m a d e o f t w o S C M 
t y p e s : r e m o t e l y r e t r i e v a b l e a n d r e t r i e v a b l e w i t h t h e use o f 
d i v e r s . 
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5.2.5 T h e h y d r o p n e u m a t i c a c c u m u l a t o r s c o m p l e t e 
w i t h s y s t e m p i p i n g s h a l l b e i n s t a l l e d as p a r t o f t h e X - m a s 
t r ee . I n s o m e cases, t h e h y d r o p n e u m a t i c a c c u m u l a t o r s 
are m e m b e r s o f t h e subsea c o n t r o l m o d u l e w h i c h enab les 
these t o b e r e t r i e v e d . A r e m o t e l y r e t r i e v a b l e separate 
p a c k a g e o f h y d r o p n e u m a t i c a c c u m u l a t o r s m a y a l so b e 
used . T h e p a c k a g e s i ze depends o n p l a n n e d o p e r a t i n g 
t i m e , t ype / s i ze o f u m b i l i c a l s a n d d is tance b e t w e e n c o n t r o l 
s t a t i o n o n t h e S P S a n d w e l l h e a d e q u i p m e n t l o c a t i o n . 

5.2.6 T h e S C M s h a l l b e s e c u r e l y l o c k e d t o t h e S C M 
m o u n t i n g base c o n s i d e r i n g a p p l i c a b l e s e p a r a t i o n fo rces , 
t r a n s p o r t a n d i n s t a l l a t i o n l oads . T h e l o c k i n g m e c h a n i s m 
s h a l l i n c o r p o r a t e a m e c h a n i c a l o v e r r i d e f ea tu re t o re lease 
t h e S C M i n case o f f a i l u r e o f t h e m e c h a n i s m . 

5.3 S U B S E A C O N T R O L M O D U L E P A R A M E T E R 
M O N I T O R I N G 

5.3.1 T h e f o l l o w i n g subsea p a r a m e t e r s s h a l l b e 
m o n i t o r e d i n s i d e t h e S C M : 

h y d r a u l i c s u p p l y p ressu re ; 
c o m m u n i c a t i o n s ta tus ; 
i n t e r n a l v o l t a g e s i n S E M ; 
i n t e r n a l t e m p e r a t u r e i n S E M ; 
i n t e r n a l p res su re i n S E M ; 
s e l f - d i a g n o s t i c p a r a m e t e r s ; 
h y d r a u l i c f l u i d f l o w ; 
h y d r a u l i c r e t u r n p ressu re . 
5.3.2 C o n s i d e r a t i o n s h a l l b e g i v e n t o s e l f - d i a g n o s t i c 

t o de t ec t m a l f u n c t i o n s t o e x t e r n a l s e n s o r s y s t e m s 
c o n n e c t e d t o t h e c o n t r o l m o d u l e ( e . g . d o w n h o l e 
m o n i t o r i n g , m u l t i p h a s e f l o w m e t e r s , s a n d de tec to r s ) . 

5.4 C O N T R O L A N D M O N I T O R I N G O F H Y D R A U L I C 
P O W E R U N I T 

5.4.1 A sur face m o n i t o r i n g a n d c o n t r o l s y s t e m o n 
t h e F P U cons i s t s o f a H P U , E P U a n d M C S . 

5.4.2 H P U s h a l l i n c l u d e : t a n k s , p u m p s , h y d r a u l i c 
f l u i d p u r i f i c a t i o n m o n i t o r i n g s y s t e m , h y d r a u l i c c o n t r o l 
v a l v e s . 

5.4.3 T h e H P U s u p p l i e s h i g h / l o w p ressu re h y d r a u l i c 
fluid t o t h e users w i t h t h e u se o f p u m p s d r i v e n b y e l ec t r i c 
m o t o r s . P n e u m a t i c d r i v e i s u s e d as a r e d u n d a n c y . 

5.4.4 E m e r g e n c y s h u t d o w n dev ices s h a l l en su re 
e m p t y i n g o f t h e s y s t e m a f te r t h e subsea e m e r g e n c y s h u t -
o f f v a l v e s a re c l o s e d 

5.4.5 T h e H P U i n s t a l l e d o n t h e F P U i s t y p i c a l l y 
c o n t r o l l e d l o c a l l y , b u t m a y b e c o n t r o l l e d f r o m t h e 
o p e r a t o r ' s c o n t r o l s t a t i o n o r m o n i t o r e d from t h e M C S . 

A l o c a l c o n t r o l p a n e l s h a l l b e f i t t e d w i t h a l l 
necessa ry gauges , s w i t c h e s a n d i n d i c a t o r s t o enab l e 
c o n t r o l a n d m o n i t o r i n g . P r o v i s i o n f o r s e t t i n g p u m p s i n 
m a n u a l m o d e s h a l l b e p r o v i d e d . 

5.4.6 I f t h e f a c i l i t i e s p r o v i d e f o r E S D c a p a b i l i t y , t h e n 
t h e H P U a n d l o c a l c o n t r o l p a n e l s h a l l i n c o r p o r a t e dev ices 
t o b l e e d - o f f s y s t e m - c o n t r o l p r e s su re u p o n e x e c u t i o n o f 
E S D . U n a u t h o r i z e d s t a r t i n g o f a n y H P U / E S D c i r c u i t 
s h a l l b e p r e v e n t e d . 

5.4.7 T h e H P U p a r a m e t e r s m o n i t o r e d s h a l l i n c l u d e 
t h e f o l l o w i n g : 

n o n - r e g u l a t e d s u p p l y p re s su re ( s ) ; 
r e g u l a t e d s u p p l y p re s su re ( s ) ; 
fluid l e v e l s ; 
p u m p - a c c u m u l a t o r u n i t , boos t e r , p res su re c o n t r o l l e r 

s ta tus ; 
fluid flowrate; 
r e t u r n f l o w ; 
h y d r o p n e u m a t i c a c c u m u l a t o r filter s ta tus ; 
E S D i n d i c a t o r s . 
5.4.8 P a r a m e t e r s o f t h e h y d r a u l i c c o n t r o l s y s t e m 

e q u i p m e n t a n d w o r k i n g f l u i d p r o p e r t i e s s h a l l m e e t t h e 
c o n d i t i o n s o f a p p l i c a t i o n o n a p a r t i c u l a r S P S ( r e f e r 
t o 5 . 1 0 ) . 

5.5 M A S T E R C O N T R O L S T A T I O N S 

5.5.1 T h e M C S i s a su r face u n i t t h a t c o n t r o l s a n d 
m o n i t o r s t h e subsea p r o d u c t i o n s y s t e m . I t c a n r a n g e i n 
c o m p l e x i t y from a m a n u a l l y h y d r a u l i c p a n e l t o a n 
a u t o m a t e d c o m p u t e r d i g i t a l s y s t e m . 

5.5.2 T h e M C S s h a l l b e d e s i g n e d t o i n c l u d e t h e 
f o l l o w i n g c a p a b i l i t y t o : 

ope ra te s a f e l y i n t h e s i t e d e n v i r o n m e n t ; 
r e s p o n d t o t h e h o s t s a f e l y s y s t e m s ; 
p r o v i d e e f f e c t i v e o p e r a t i o n a l i n t e r f ace ; 
d i s p l a y a n d w a r n o f o u t - o f - l i m i t ( f a u l t ) c o n d i t i o n s ; 
d i s p l a y c u r r e n t o p e r a t i n g s ta tus ; 
p r o v i d e a s h u t d o w n c a p a b i l i t y . 
5.5.3 T h e M C S m a y o p t i o n a l l y p r o v i d e t h e f o l l o w ­

i n g a d d i t i o n a l c a p a b i l i t i e s , d e p e n d i n g o n t h e S P S d e s i g n : 
s equenced o p e r a t i o n o f v a l v e s ; 
s o f t w a r e i n t e r l o c k s ; 
p r o c e s s - c o n t r o l i n t e r c o n n e c t i o n s w i t h c o n t r o l s ta­

t i o n ; 
da ta c o l l e c t i o n a n d s to rage ; 
r e m o t e c o m m u n i c a t i o n t o o f f s i t e c o n t r o l cen t re ; 
i n t e r f ace w i t h w o r k o v e r v e s s e l ; 
r a te o f change o f p r e s su re i n t h e e v e n t o f l e a k s ; 
h y d r a t e d e t e c t i o n b y p r e s s u r e / t e m p e r a t u r e c u r v e 

c o m p a r i s o n ; 
flowrate c o n t r o l b y d e t e c t i o n o f c h o k e p o s i t i o n a n d 

p ressu re sensors o f p r o d u c t i o n u p - a n d d o w n s t r e a m o f 
c h o k e . 

5.5.4 T h e a p p l i c a t i o n s o f t w a r e o f t h e M C S s h a l l b e 
s i m p l e . S t a r t - u p o p e r a t i o n s a f t e r s h u t d o w n s i t u a t i o n s 
s h a l l b e u n d e r t h e c o m p l e t e c o n t r o l o f t h e o p e r a t o r w i t h a 
m i n i m u m n u m b e r o f i n h e r e n t i n t e r l o c k s . T h e M C S a n d 
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D C S s h a l l p r o v i d e t h e o p e r a t o r i n t e r f a c e a n d a u t o m a t e d 
f u n c t i o n s f o r t h e p r o d u c t i o n c o n t r o l a n d m o n i t o r i n g 
s y s t e m , as a p p r o p r i a t e t o t h e se lec ted c o n f i g u r a t i o n . 

5.6 S U B S E A S C O N T R O L M O D U L E S 

5.6.1 T h e subsea c o n t r o l m o d u l e s b e i n g p a r t o f t h e 
h y d r a u l i c a n d e l e c t r o h y d r a u l i c p r o d u c t i o n c o n t r o l a n d 
m o n i t o r i n g s y s t e m s s h a l l b e p a c k a g e d i n a u t o n o m o u s 
u n i t s / h o u s i n g s . D e p e n d i n g o n t h e s y s t e m t y p e , t h e S C M s 
s h a l l i n c l u d e s o m e o r a l l o f t h e f o l l o w i n g : 

e l e c t y r o h y d r a u l i c o r h y d r a u l i c a l l y d i r e c t e d D C V s 
a n d o t h e r v a l v e s ( c h e c k v a l v e s a n d s h u t t l e v a l v e s ) ; 

f e e d - t h r o u g h e l e c t r i c a l c o n n e c t o r s a n d h y d r a u l i c 
c o u p l e r s ; 

h y d r a u l i c m a n i f o l d s a n d t u b i n g ; 
i n t e r n a l sensors a n d t r a n s m i t t e r s ; 
f i l t e r s / s t r a i n e r s ; 
h y d r o p n e u m a t i c a c c u m u l a t o r s ; 
p res su re c o m p e n s a t o r s ; 
p res su re i n t e n s i f i e s ; 
c h e m i c a l - i n j e c t i o n r e g u l a t i o n v a l v e s ; 
S E M s . 
5.6.2 I n s t a l l a t i o n a n d r e p l a c e m e n t o f a s i n g l e S C M 

s h a l l n o t a f fec t a d v e r s e l y o p e r a t i o n o f a n y o t h e r S C M . 

5.7 S U B S E A E L E C T R O N I C M O D U L E S 

5.7.1 T h e S E M h a r d w a r e s h a l l b e based o n t h e use o f 
m i c r o p r o c e s s o r s a n d p o w e r s u p p l y u n i t s t o o b t a i n a n 
acceptable l e v e l o f r e l i a b i l i t y a n d f l e x i b i l i t y i n t h e 
d e s i g n . 

5.7.2 T h e S E M s h a l l b e p r o t e c t e d aga ins t w a t e r 
i n t r u s i o n . 

5.7.3 T h e S E M s h a l l b e capab le o f p e r f o r m i n g 
s e q u e n c e d m o n i t o r i n g o p e r a t i o n s a n d / o r s e q u e n c e d 
c o n t r o l l i n g based o n o n e c o m m a n d from t h e M C S . 

5.7.4 T h e S E M s h a l l h a v e capac i t y t o t e m p o r a r i l y 
s t o r e a l l r e l e v a n t d a t a g a t h e r e d f r o m t h e s u b s e a 
p r o d u c t i o n s y s t e m , a n d a d d i t i o n a l l y s h a l l h a v e a t leas t 
2 5 p e r cen t spare m e m o r y capac i ty . 

5.7.5 C u r r e n t l i m i t a t i o n s h a l l b e p r o v i d e d f o r a l l 
S E M o u t p u t s . 

5.7.6 T h e S E M i n t e r f a c e t o sensors a n d D C V s s h a l l 
b e l i m i t e d t o t h e m i n i m u m p r a c t i c a l n u m b e r o f s i g n a l 
t y p e s a n d f o r m a t s . D e s c r i p t i o n o f s i g n a l s s h a l l b e 
s p e c i f i e d f o r e a c h a p p l i c a t i o n b y re fe rence t o I n t e r n a ­
t i o n a l S t anda rds , o r b y d e t a i l e d d e s c r i p t i o n o f s i g n a l 
t y p e . 

5.7.7 T o enab l e i n t e r c h a n g e a b i l i t y , a l l t h e S E M s 
u s e d s h a l l b e s t anda rd i zed . 

5.7.8 T h e S E M s o f t w a r e s h a l l b e s t r u c t u r e d i n 
f u n c t i o n a l t a sk s , w h i c h s h a l l b e des igned , c o d e d a n d 
tes ted as i n d e p e n d e n t u n i t s . 

5.7.9 T h e s e u n i t s t y p i c a l l y c o n f o r m t o t h e d e f i n e d 
t a sks i n t h e r e a l - t i m e o p e r a t i n g s y s t e m , o r t h e m a i n 
p r o g r a m c a l l s i n a r e a l - t i m e m o n i t o r i f a s i m p l e 
s e q u e n t i a l s can i s u sed . 

5.7.10 T h e s o f t w a r e s h a l l b e d e s i g n e d t o m a k e l a t e r 
s o f t w a r e u p d a t i n g a n d m a i n t e n a n c e easy t o p e r f o r m . 

5.7.11 T h e S E M s o f t w a r e s h a l l h a v e b u i l t - i n 
d i a g n o s t i c f u n c t i o n s t o s i m p l i f y t e s t i n g a n d d e b u g g i n g 
o f t h e m o d e m s , m i c r o p r o c e s s o r s a n d subsea sensors . 

5.7.12 T h e S E M s h a l l b e p r o g r a m m a b l e t o a l l o w f o r 
r e p r o g r a m m i n g from t h e F P U . 

5.7.13 T h e S E M s o f t w a r e s h a l l b e so d e s i g n e d as t o 
b e capab le o f i n c l u d i n g i n f o r m a t i o n from t h e D H P T 
s y s t e m i f a v a i l a b l e i n t h e d e s i g n . 

5.8 M O D E M U N I T S 

5.8.1 M o d e m s , f i l t e r s a n d i s o l a t i o n t r a n s f o r m e r s are 
t y p i c a l l y i n c l u d e d i n t h e u n i t . T h e m o d e m u n i t m a y 
e i t h e r b e c o n n e c t e d t o t h e M C S , ded i ca t ed t o t h e 
p r o d u c t i o n c o n t r o l a n d m o n i t o r i n g s y s t e m , o r , a l t e r n a ­
t i v e l y , m a y i n t e r f a c e d i r e c t l y w i t h t h e D C S v i a a 
c o m m u n i c a t i o n i n t e r f a c e u n i t ( pa r t o f t h e D C S ) . 

5.8.2 E a c h c o m m u n i c a t i o n l i n k s h a l l e m p l o y a 
q u a l i f i e d c o m m u n i c a t i o n p r o t o c o l . I n e i t h e r c o n f i g u r a ­
t i o n , t h e c o m m u n i c a t i o n s p r o t o c o l s h a l l p r o v i d e m e a n s 
o f e n s u r i n g t h e s e c u r i t y o f t h e da ta b e i n g t r a n s m i t t e d . 

5.8.3 T h e f o l l o w i n g m o d e m u n i t p a r a m e t e r s s h a l l b e 
m o n i t o r e d b y t h e M C S o r D C S : 

i n p u t v o l t a g e ; 
i n p u t c u r r e n t ; 
u m b i l i c a l v o l t a g e / c u r r e n t ; 
l i n e i n s u l a t i o n . 

5.9 E L E C T R O N I C T E S T U N I T S 

5.9.1 T h e e l e c t r o n i c checke r i s a m o d u l a r u n i t 
i n c l u d i n g a p o r t a b l e P C a n d necessary p o w e r / s i g n a l 
in ter faces . T h e e l e c t r o n i c tes t u n i t s h a l l b e capable o f 
m o n i t o r i n g a n d c o n t r o l r e l a t ed d i r e c t l y t o t h e o p e r a t i o n o f 
t h e S C M . A l l c o m m a n d s descr ibed i n t h e c o m m u n i c a t i o n 
p r o t o c o l s h a l l b e suppor ted . I n a d d i t i o n , t h e t h e e l e c t r o n i c 
test u n i t s h a l l b e ab le t o s i m u l a t e o n e o r m o r e S C M . 

5.9.2 F o r t h e subsea e l e c t r o n i c s y s t e m s , r e l i a b i l i t y o f 
c o m p o n e n t s s h a l l b e d e f i n e d b y c a l c u l a t i o n w i t h 
i n d i c a t i o n o f t h e s p e c i f i e d d e s i g n l i f e w i t h o u t a n y 
f a i l u r e s a n d m a l f u n c t i o n s . 
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5.9.3 T h e w o r k m a n s h i p a n d r e l i a b i l i t y o f t h e 
c o m p o n e n t s s h a l l m e e t , as a m i n i m u m , t h e r e q u i r e m e n t s 
o f M I L - S T D - 2 0 0 0 o r a n a n a l o g u e t h e r e o f . 

5.10 H Y D R A U L I C F L U I D S . G E N E R A L 

5.10.1 T h e f o l l o w i n g t y p e s o f h y d r a u l i c f l u i d s are 
u s e d f o r t h e subsea p r o d u c t i o n s y s t e m s : fresh w a t e r w i t h 
s o m e c h e m i c a l a d d i t i v e s , m i x t u r e o f fresh w a t e r w i t h 
e t h y l e n e g l y c o l a n d , i n s o m e cases, m i n e r a l b a s e d 
h y d r a u l i c f l u i d . 

5.10.2 T h e w a t e r - e t h y l e n e g l y c o l m i x t u r e s h a l l b e 
b a s i c a l l y u s e d i n t h e e l e c t r o h y d r a u l i c m o n i t o r i n g a n d 
c o n t r o l s y s t e m s , w h i l e fresh w a t e r i s u s e d i n t h e 

h y d r a u l i c s y s t e m s f o r m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y 
p r o t e c t i o n . 

5.10.3 T h e p h y s i c a l a n d c h e m i c a l p r o p e r t i e s o f t h e 
w a t e r - e t h y l e n e g l y c o l m i x t u r e d e p e n d o n t h e e t h y l e n e 
g l y c o l c o n t e n t ( c o m m o n l y f r o m 1 0 p e r cen t t o 4 0 p e r 
c e n t ) . 

5.10.4 T h e v i s c o s i t y o f t h e m i x t u r e v a r i e s w i t h t h e 
s e a w a t e r t e m p e r a t u r e ( f r o m 2 t o 1 0 °C). 

5.10.5 T h e h y d r a u l i c f l u i d p u r i t y o f 1 5 / 1 2 classes as 
s p e c i f i e d i n I S O 4 4 0 6 i s r e c o m m e n d e d c l ean l i ne s s l e v e l . 

5.10.6 I f t h e s u p e r v i s o r y b o d i e s p r o h i b i t r e lease o f 
a n e t h y l e n e g l y c o l - c o n t a i n i n g m i x t u r e t o t h e e n v i r o n ­
m e n t , t h e s y s t e m s h a l l b e d e s i g n e d i n c l o s e d v e r s i o n 
w h i c h m a k e s t h e u m b i l i c a l d e s i g n m o r e c o m p l i c a t e d . 

6 F A C T O R Y A C C E P T A N C E T E S T S 

6 . 1 G E N E R A L 

6.1.1 F A T s o f t h e c o m p o n e n t s o f t h e s y s t e m f o r 
m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c t i o n a n d t h e 
s y s t e m i t s e l f as a w h o l e s h a l l b e p e r f o r m e d p r i o r t o 
d e l i v e r y . 

6.1.2 T h e m a n u f a c t u r e r s h a l l d e v e l o p a n d agree w i t h 
t h e R e g i s t e r a c o m p r e h e n s i v e tes t p r o g r a m . T h e p r o g r a m 
s h a l l d e m o n s t r a t e t h a t a l l s y s t e m s a n d c o m p o n e n t s o f t h e 
e q u i p m e n t d e l i v e r e d m e e t t h e d e s i g n r e q u i r e m e n t s a n d 
w i l l f u n c t i o n o v e r t h e s p e c i f i e d p e r i o d w i t h o u t f a i l u r e 
d u r i n g o p e r a t i o n . S tep -by- s t ep p r o c e d u r e s w i t h o b j e c ­
t i v e s a n d acceptance c r i t e r i a s h a l l b e a v a i l a b l e p r i o r t o 
s ta r t o f t h e F A T . 

6.1.3 C o m p l e t e tests o f t h e s y s t e m f o r m o n i t o r i n g , 
c o n t r o l a n d e m e r g e n c y p r o t e c t i o n b y subsea p r o d u c t i o n 
m a y b e p e r f o r m e d o n t h e d e s i g n i n s t a l l a t i o n m o d e l s 
u n l e s s t h e r e a l i n s t a l l a t i o n s a re a v a i l a b l e . 

6.1.4 A s a m i n i m u m , d u r i n g t h e c o m p l e t e F A T , 
a t t e n t i o n s h a l l b e p a i d t o t h e f o l l o w i n g : 

e l e c t r o h y d r a u l i c D C V p e r f o r m a n c e a n d l e a k ra tes ; 
a ccu racy o f t h e s y s t e m f o r m o n i t o r i n g , c o n t r o l a n d 

e m e r g e n c y p r o t e c t i o n ; 
c o m m u n i c a t i o n s y s t e m s e n s i t i v i t y a n d n o i s e i m m u n i t y ; 

e l e c t r i c a l p o w e r q u a l i t y r e q u i r e m e n t s ; 
s t r e n g t h tes t b y 1,5 t i m e s t h e w o r k i n g p ressu re o f 

S C M , a l l t u b i n g , h y d r o p n e u m a t i c a c c u m u l a t o r s , p i p e ­
w o r k a n d h y d r a u l i c c o m p o n e n t s ; 

r e l i e f v a l v e p re s su re s e t t i n g ; 
f l u i d a n d s y s t e m c l ean l i ne s s ; 
v e r i f i c a t i o n o f e q u i p m e n t m a t i n g ; 
e l e c t r i c a l cab le i n s u l a t i o n res i s tance a n d c o n d u c ­

tance ; 
t e s t - l e a k i n g o f a p p r o p r i a t e r e se rvo i r s / can i s t e r s ; 
conduc t ance o f s a c r i f i c i a l anodes . 
6.1.5 A l l S E M s s h a l l b e t e s t ed f o r : 
t i g h t n e s s ; 
t e m p e r a t u r e c y c l i n g ; 
v i b r a t i o n ; 
f o r c e d f a i l u r e . 
6.1.6 T h e p u r p o s e o f t h e t e m p e r a t u r e tests s h a l l b e t o 

v e r i f y t h a t a l l c o m p o n e n t s w i l l f u n c t i o n o v e r t h e d e s i g n 
t e m p e r a t u r e r ange . T h e p u r p o s e o f t h e v i b r a t i o n tests 
s h a l l b e t o c o n t r o l q u a l i t y o f w e l d s a n d j o i n t s . 

6.1.7 E n v i r o n m e n t a l i m p a c t e x e r t e d b y subsea 
dev ices a n d e l e c t r o n i c s y s t e m s s h a l l b e i n accordance 
w i t h t h e m a n u f a c t u r e r ' s w r i t t e n s p e c i f i c a t i o n a n d s h a l l b e 
w i t h i n t h e l i m i t s o f t h e r e q u i r e m e n t s o f t h e n a t i o n a l 
s u p e r v i s o r y b o d i e s . 



P A R T X I I . M A R I N E O P E R A T I O N S 

1 G E N E R A L 

1.1 M a r i n e o p e r a t i o n s f o r t h e S P S m o v e m e n t t o t h e 
i n s t a l l a t i o n s i t e s h a l l m e e t t h e r e q u i r e m e n t s o f t h e R u l e s 
f o r P l a n n i n g a n d E x e c u t i o n o f M a r i n e O p e r a t i o n s . 

1.2 A l l t h e S P S c o m p o n e n t s s h a l l b e so d e s i g n e d a n d 
m a n u f a c t u r e d t h a t t h e i r p r e p a r a t i o n f o r t r a n s p o r t a t i o n a n d 
i n s t a l l a t i o n o n t h e s i t e s h a l l b e p e r f o r m e d at m i n i m u m . 

1.3 A l l sh ips a n d f a c i l i t i e s i n v o l v e d i n m a r i n e 
o p e r a t i o n s , a ssoc ia ted w i t h t r a n s p o r t a t i o n , i n s t a l l a t i o n , 
p l a n n e d m a i n t e n a n c e , e m e r g e n c y o p e r a t i o n s , c o n s e r v a ­
t i o n a n d u t i l i z a t i o n o f t h e S P S , as w e l l as a p p r o p r i a t e 
t e c h n i q u e s a n d p r o c e d u r e s o f p e r f o r m i n g these w o r k s 
s h a l l b e s ta ted i n t h e m a r i n e o p e r a t i o n d e s i g n a n d 
a p p r o v e d b y t h e R e g i s t e r . 

2 I N S T A L L A T I O N O F T H E S U B S E A P R O D U C T I O N S Y S T E M C O M P O N E N T S 

2.1 A l l t h e S P S c o m p o n e n t s a n d i n d i v i d u a l m o u n t ­
i n g u n i t s s h a l l b e f i t t e d w i t h m a r k i n g t o e n s u r e co r r ec t 
o r i e n t a t i o n o f t h e S P S d u r i n g i n s t a l l a t i o n , a n d c o n t a i n i n g 
i d e n t i f i c a t i o n n u m b e r , m a s s , C o G a n d c a r g o s l i n g 
s e c u r i n g p o i n t p o s i t i o n s . 

2.2 O p e r a t i o n s f o r t r a n s p o r t a t i o n o f t h e S P S 
e l e m e n t s / c o m p o n e n t s , l a u n c h i n g o f t h e S P S e l e m e n t s 
a n d i n d i v i d u a l m o u n t i n g u n i t s f r o m a s h i p , ba rge , 
s u b m e r s i o n t h e r e o f a n d s e t t i n g m a y b e p e r m i t t e d o n l y 
i f t h e a c t u a l w e a t h e r c o n d i t i o n s c o r r e s p o n d t o t h e d e s i g n 
ones . 

2.3 T h e d e s i g n t i m e o f i n s t a l l a t i o n o f t h e S P S o n 
f i e l d s h a l l b e as m i n i m u m as p o s s i b l e . 

N u m b e r o f sh ips a n d c ra f t i n v o l v e d s i m u l t a n e o u s l y 
i n o p e r a t i o n s f o r i n s t a l l a t i o n o f t h e S P S o n f i e l d s h a l l b e 
as m i n i m u m as p o s s i b l e . 

2.4 W h e n t h e S P S c o m p o n e n t s a n d i n d i v i d u a l 
m o u n t i n g u n i t s a re l a u n c h e d f r o m sh ip /ba rge a n d are 
s u b m e r s e d , c o n t r o l o v e r p o s i t i o n i n g o f t h e S P S c o m p o ­

n e n t s a n d i n d i v i d u a l m o u n t i n g u n i t s o n t h e i n s t a l l a t i o n 
s i t e s h a l l b e exe rc i s ed , a n d s t a b i l i t y o f t h e sh ip /ba rge 
s h a l l b e m a i n t a i n e d i n c o n f o r m i t y w i t h t h e m a r i n e 
o p e r a t i o n d e s i g n d o c u m e n t a t i o n . 

2.5 T h e S P S e l e m e n t s / c o m p o n e n t s l a u n c h i n g o p e r a ­
t i o n s a n d i n s t a l l a t i o n s h a l l b e m o n i t o r e d a n d d o c u m e n t e d 
w i t h t h e u se o f subsea T V s y s t e m s , s o n a r s y s t e m s a n d 
o t h e r m e a n s s t i p u l a t e d b y t h e d e s i g n . 

2.6 P r o v i s i o n s h a l l b e m a d e f o r i n t e r r u p t i o n o f t h e 
S P S i n s t a l l a t i o n o p e r a t i o n s i n t h e e v e n t w h e n o f f - l i m i t 
s i t u a t i o n s o c c u r ( f i r e , acc idents , d e t e r i o r a t i n g w e a t h e r 
c o n d i t i o n s , e tc . ) w i t h s a f e l y o f t h e S P S a n d sh ip / c ra f t 
i n v o l v e d i n m a r i n e o p e r a t i o n s b e i n g ensu red . 

2.7 U p o n c o m p l e t i o n o f i n s t a l l a t i o n , c o m p l i a n c e o f 
t h e i n s t a l l a t i o n a n d c o n n e c t i o n s o f t h e S P S c o m p o n e n t s 
w i t h t h e d e s i g n s o l u t i o n s s h a l l b e c o n f i r m e d b y t h e 
r e su l t s o f spec i a l d i v e r ' s s u r v e y o r w i t h t h e u se o f R O V 
a n d d o c u m e n t e d . 

3 Ш-SERVICE M A I N T E N A N C E A N D R E P A I R 

3 . 1 P L A N N E D M A I N T E N A N C E 

3.1.1 W h e r e t h e S P S i s m a i n t a i n e d b y t h e F P U / 
M O D U / F O P p e r s o n n e l p e r m a n e n t l y p r e s e n t o n t h e f i e l d , 
a l l t h e p l a n n e d S P S m a i n t e n a n c e o p e r a t i o n s s h a l l b e 
c a r r i e d o u t w i t h t h e u se o f e s p e c i a l l y p r o v i d e d e q u i p m e n t 
f o r p e r f o r m i n g u n d e r w a t e r w o r k s ( d i v i n g e q u i p m e n t , 
s u b m e r s i b l e s ) , t o o l s , a t t a c h m e n t s , h o i s t i n g app l i ances , 
spec ia l e q u i p m e n t f o r w e l l w o r k o v e r . 

3.1.2 P l a n n e d m a i n t e n a n c e o f t h e S P S , assoc ia ted 
w i t h p e r f o r m a n c e o f u n d e r w a t e r w o r k s , s h a l l b e c a r r i e d 
o u t w i t h i n p e r i o d s c o r r e s p o n d i n g t o f a v o u r a b l e c o m b i n a ­
t i o n o f w e a t h e r c o n d i t i o n s i n f l u e n c i n g p e r f o r m a n c e o f 
these o p e r a t i o n s ( w i n d , w a v e s , c u r r e n t s , i ce , e t c . ) . 

3.1.3 A l l t h e S P S m a i n t e n a n c e o p e r a t i o n s s h a l l b e 
c a r r i e d o u t a n d d o c u m e n t e d i n accordance w i t h t h e 
r e q u i r e m e n t s o f t e c h n i c a l r e g u l a t i o n s . 

3.1.4 W h e n p l a n n i n g t h e S P S m a i n t e n a n c e opera t ions , 
i t i s r e c o m m e n d e d t o g i v e preference t o t he use o f R O V . 
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3.2 E M E R G E N C Y R E P A I R 

3.2.1 T h e p o s s i b i l i t y o f o c c u r r e n c e o f v a r i o u s 
e m e r g e n c y s i t u a t i o n s a n d acc idents w h i c h b r i n g t h e 
t h r e a t t o t h e S P S p e r f o r m a n c e , s a f e ty o f t h e a t t e n d i n g 
p e r s o n n e l a n d e n v i r o n m e n t s h a l l b e c o n s i d e r e d a t t h e 
d e s i g n s tage w i t h t h e u se o f r i s k assessment m e t h o d s 
( r e f e r t o P a r t ХШ " S a f e t y A s s e s s m e n t " ) . 

I n t h i s case, i t i s e s sen t i a l t o c o n f i r m t h e o p p o r t u n i t y 
o f a cc iden t o r e m e r g e n c y s i t u a t i o n e l i m i n a t i o n w i t h t h e 
use o f s u p p l y vesse l s a n d f a c i l i t i e s w h i c h are a v a i l a b l e i n 
t h e o p e r a t o r ' s d i s p o s a l o r m e a n s t h a t m a y b e p r o m p t l y 
i n v o l v e d . 

3.2.2 P l a n s o f m e a s u r e s t o e l i m i n a t e acc idents o r 
e m e r g e n c y s i t u a t i o n s o n t h e S P S s h a l l p r o v i d e f o r t h e 
s a f e ty o f p e r s o n n e l i n v o l v e d i n e m e r g e n c y o p e r a t i o n s 
a n d e l i m i n a t i o n o f acc iden t consequences . 

4 K I L L I N G O F T H E W E L L 

4.1 S c h e d u l e o f w o r k t o k i l l t h e w e l l s w i t h subsea 
i n j e c t i o n s h a l l b e w o r k e d o u t a t t h e S P S d e s i g n stage. 

T h e S P S , i t s p rocess s y s t e m s , as w e l l as t h e s y s t e m s 
f o r m o n i t o r i n g , c o n t r o l a n d e m e r g e n c y p r o t e c t i o n s h a l l 
b e so d e s i g n e d as t o p r o v i d e n o r m a l f u n c t i o n i n g o f t h e 
S P S w i t h s o m e w e l l s se lec ted t o b e suspended , as w e l l as 

l o n g - t e r m safe S P S c o n d i t i o n w i t h t h e e n t i r e c lu s t e r o f 
s e r v i c e d w e l l s t o b e suspended . 

4.2 T h e scope o f m a r i n e o p e r a t i o n s f o r k i l l i n g o f t h e 
w e l l s s h a l l b e as m i n i m u m as p o s s i b l e . 

4.3 S c h e d u l e o f w o r k t o k i l l t h e w e l l s s h a l l c o m p l y 
w i t h t h e r e q u i r e m e n t s o f t h e n a t i o n a l s u p e r v i s o r y b o d i e s . 

5 D E C O M M I S S I O N I N G 

5.1 S c h e d u l e o f w o r k t o d e c o m m i s s i o n w e l l s w i t h 
subsea i n j e c t i o n as w e l l as u t i l i z a t i o n o f i n d i v i d u a l 
c o m p o n e n t s o r t h e S P S as a w h o l e s h a l l b e w o r k e d o u t a t 
t h e S P S d e s i g n s tage a n d a p p r o v e d b y t h e R e g i s t e r . 

5.2 I n case o f c o m p l e t e d e c o m m i s s i o n i n g o f t h e 
S P S , s t ruc tu res a n d e q u i p m e n t l e f t o n t h e seabed, as w e l l 
as t h e i r s i z e a n d h e i g h t a b o v e t h e seabed s h a l l b e 
m i n i m u m . 

5.3 T h e r e su l t s o f t h e S P S d e c o m m i s s i o n i n g w o r k 
s h a l l b e d o c u m e n t e d . T h e l o c a t i o n o f t h e r e m a i n e d 
s t ruc tu res a n d e q u i p m e n t s h a l l b e p u t o n n a u t i c a l char t s . 

5.4 S c h e d u l e o f w o r k t o d e c o m m i s s i o n w e l l s s h a l l 
c o m p l y w i t h t h e r e q u i r e m e n t s o f t h e n a t i o n a l s u p e r v i s o r y 
b o d i e s a n d i n t e r n a t i o n a l c o n v e n t i o n s . 
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1 G E N E R A L 

1.1 S C O P E O F A P P L I C A T I O N 

1.1.1 T h e ob jec t s o f risk a n a l y s i s are subsea objec ts 
a n d t h e i r c o m p o n e n t s b e i n g p a r t o f t h e S P S , c l a s s i f i e d i n 
c o m p l i a n c e w i t h t h e p r e sen t R u l e s , i n c l u d i n g : 

f o u n d a t i o n s , p i l e bases a n d o t h e r s y s t e m s a n d 
c o m p o n e n t s u s e d t o m a i n t a i n t h e S P S i n d e s i g n p o s i t i o n ; 

p r o t e c t i v e s t ruc tu res o f t h e S P S i n t e n d e d t o p r e v e n t 
e x t e r n a l effects ; 

b a r r i e r s t ruc tu re s o f t h e S P S ; 
w e l l h e a d e q u i p m e n t o f p r o d u c i n g a n d i n j e c t i o n w e l l s ; 
subsea p u m p i n g s y s t e m s ; 
f i e l d subsea p i p e l i n e s a n d f l o w l i n e s ; 
w e l l f l u i d g a t h e r i n g a n d t r e a t m e n t s y s t e m s i n c l u d i n g 

subsea m a n i f o l d s , separa tors , c o m p r e s s o r s , v a l v e s a n d 
o t h e r p r o c e s s i n g e q u i p m e n t ; 

w e l l f l u i d o f f l o a d i n g s y s t e m s ; 
p o w e r s u p p l y s y s t e m s o f t h e S P S ; 
f l e x i b l e a n d d y n a m i c risers; 
u m b i l i c a l s ; 
m a r i n e o p e r a t i o n s . 
1.1.2 T h i s P a r t s h a l l n o t a p p l y t o : 
subsea p i p e l i n e s w h i c h are c l a s s i f i e d i n a g r e e m e n t 

w i t h t h e S P R u l e s ; 
subsea e q u i p m e n t u s e d i n w e l l w o r k o v e r a n d 

c o n s t r u c t i o n a c t i v i t i e s , i f s u c h e q u i p m e n t i s a p a r t o f a 
r e l e v a n t d r i l l i n g s y s t e m o r a u n i t a n d t o b e r e m o v e d from 
t h e seabed u p o n c o m p l e t i o n o f w e l l c o n s t r u c t i o n . 

1.1.3 S a f e l y assessment s h a l l c o v e r acc idents caused 
b y t h e f o l l o w i n g i m p a c t s a n d l o a d s : 

e x t r e m e h y d r o m e t e o r o l o g i c a l c o n d i t i o n s ; 
s e i s m i c e v e n t s ; 
h a z a r d o u s g e o l o g i c a l p h e n o m e n a ; 
h a z a r d o u s h y d r o l o g i c a l p h e n o m e n a ; 
e x t e r n a l i m p a c t s o n t h e S P S c o m p o n e n t s , i n c l u d i n g 

t h o s e d u r i n g m a r i n e o p e r a t i o n s , fishing, w o r k p e r f o r m e d 
o n f i e l d f a c i l i t i e s ; 

f a i l u r e s o f t h e S P S e q u i p m e n t a n d assoc ia ted field 
f a c i l i t i e s ; 

i n t e r n a l a n d e x t e r n a l c o r r o s i o n ; 
f a t i g u e f a i l u r e s o f t h e S P S m a t e r i a l s a n d s t ruc tu res ; 
h u m a n e r r o r s d u r i n g t h e S P S o p e r a t i o n ; 
c o m b i n a t i o n o f a b o v e i m p a c t s a n d l oads . 
1.1.4 T h e f o l l o w i n g haza rds a n d t h e i r consequences 

s h a l l b e c o n s i d e r e d f o r t h e s a f e l y assessment : 
sea l f a i l u r e s a n d l eakages i n t h e S P S c o m p o n e n t s ; 
damages a n d f a i l u r e s o f t h e S P S p r o t e c t i o n a n d 

sa fe ty m e a n s ; 

changes i n t h e S P S o r i e n t a t i o n a n d p o s i t i o n r e l a t i v e 
t o t h o s e s p e c i f i e d i n t h e d e s i g n ; 

lo s s o f o p e r a b i l i t y o f t h e S P S c o m p o n e n t s a n d t h e 
s y s t e m s as a w h o l e ; 

o t h e r p o s s i b l e o f f - l i m i t s i t u a t i o n s . 
1.1.5 R i s k a n a l y s i s f o r t h e S P S w i t h r e g a r d t o s a f e ty 

o f t h e F P U p e r s o n n e l , p o p u l a t i o n , e n v i r o n m e n t , a n d 
f a c i l i t i e s a n d s t ruc tu res o f t h e o f f s h o r e o i l - and-gas fields 
i s m a n d a t o r y f o r s u b m i t t i n g as a p a r t o f t h e d e s i g n t o t h e 
Reg i s t e r . 

1.2 T E R M S A N D D E F I N I T I O N S 

1.2.1 F o r t h e p u r p o s e o f t h e p r e s e n t P a r t t h e 
f o l l o w i n g t e r m s a n d d e f i n i t i o n s ( r e f e r a l s o t o 1.1 a n d 
1.2, P a r t I " G e n e r a l R e g u l a t i o n s f o r T e c h n i c a l S u p e r ­
v i s i o n " ) h a v e b e e n adop ted : 

A c c i d e n t m e a n s a f a i l u r e o f s t ruc tu res a n d ( o r ) 
t e c h n i c a l dev i ce s i n s t a l l e d o n a h a z a r d o u s p r o d u c t i o n 
ob jec t , u n c o n t r o l l e d e x p l o s i o n a n d ( o r ) a b l o w o u t o f 
h a z a r d o u s subs tances ( o i l , p e t r o l e u m p r o d u c t s , c o n d e n ­
sate, n a t u r a l a n d assoc ia ted p e t r o l e u m gas, c h e m i c a l 
agents , p rocess fluids a n d gases) h a r m f u l f o r p e r s o n n e l , 
p o p u l a t i o n a n d e n v i r o n m e n t . 

R i s k m e a n s a c o m b i n a t i o n o f a n e v e n t p r o b a b i l i t y 
a n d i t s consequences , w h i c h m a y b e d e f i n e d as a 
f r e q u e n c y o f h a z a r d o u s e v e n t s w h i c h m a y i n i t i a t e 
p o s s i b l e h a r m t o p e r s o n n e l a n d e n v i r o n m e n t a n d cause 
m a t e r i a l d a m a g e i n excess o f acceptable l e v e l : 

p r o p e r t y ( m a t e r i a l ) r i s k m e a n s a d e s i g n 
f r e q u e n c y a n d e x t e n t o f m a t e r i a l losses a n d d a m a g e o v e r 
a c e r t a i n p e r i o d o f t i m e , assoc ia ted w i t h m a l f u n c t i o n i n g 
o f t h e field f a c i l i t i e s caused b y v a r i o u s acc idents ; 

a c c e p t a b l e r i s k m e a n s a risk w h i c h l e v e l i s 
a l l o w a b l e a n d subs t an t i a t ed o n e c o n o m i c a n d s o c i a l 
c o n s i d e r a t i o n s ; 

e n v i r o n m e n t a l r i s k m e a n s a d e s i g n fre­
q u e n c y o f e v e n t s a n d p r o c e s s e s h a r m f u l f o r t h e 
e n v i r o n m e n t as a r e s u l t o f h a z a r d o u s i m p a c t s d u e t o 
h a z a r d fac to r s a n d acc iden t s i t u a t i o n s ; 

s o c i a l r i s k , o r F / N c u r v e m e a n s a r e l a t i o n 
b e t w e e n t h e f r e q u e n c y o f e v e n t s F w h e r e n o t less t h a n N 
p e o p l e o f t h i s n u m b e r h a v e b e e n i n j u r e d . I t de f ines 
s e v e r i t y o f t h e p o t e n t i a l acc iden t consequences . 

A c c i d e n t s c e n a r i o m e a n s a c o m p l e t e a n d 
f o r m a l i z e d d e s c r i p t i o n o f acc iden t e v e n t s a n d processes , 
i n c l u d i n g t h e i r space - t ime p a r a m e t e r s , cause-and-ef fec t 
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r e l a t i o n s a n d t h e q u a n t i t a t i v e cha rac t e r i s t i c s o f t h e 
acc iden t a n d i t s consequences . 

R i s k a n a l y s i s m e a n s a p rocess o f h a z a r d 
i d e n t i f i c a t i o n a n d r i s k assessment f o r t h e e n v i r o n m e n t 
a n d f i e l d c o n s t r u c t i o n f a c i l i t i e s . T h e r i s k a n a l y s i s m e a n s 
u se o f a l l a v a i l a b l e i n f o r m a t i o n f o r h a z a r d i d e n t i f i c a t i o n 
a n d assessment o f r i s k o f a c e r t a i n e v e n t , acc iden t a n d 
assoc ia ted s i t u a t i o n s . 

R i s k a s s e s s m e n t m e a n s a p rocess u s e d f o r 
d e t e r m i n a t i o n o f f r e q u e n c y / p r o b a b i l i t y o f t h e r i s k 
o c c u r r e n c e , i n c l u d i n g a n a l y s i s o f consequences a n d 
c o m b i n a t i o n o f b o t h . 

H a z a r d i d e n t i f i c a t i o n m e a n s a p rocess o f 
i d e n t i f y i n g a n d r e c o g n i z i n g o f e x i s t i n g h a z a r d , as w e l l as 
d e t e r m i n a t i o n o f h a z a r d charac te r i s t i c s w i t h r e g a r d t o 
e f fec t o n t h e S P S . 

A c c i d e n t i n i t i a t i n g e v e n t m e a n s a n e v e n t , 
o c c u r r e n c e o r e x t e r n a l c o n d i t i o n c r e a t i n g o n i t s o w n o r i n 
c o m b i n a t i o n w i t h o t h e r e v e n t s , occur rences a n d e x t e r n a l 
c o n d i t i o n s , a p o s s i b i l i t y o f o r i g i n a t i o n a n d e v o l v e m e n t o f 
a n acc iden t . 

I n c i d e n t m e a n s f a i l u r e o r d a m a g e t o t e c h n i c a l 
m e a n s u s e d o n h a z a r d o u s p r o d u c t i o n f a c i l i t i e s , a n y 
d e v i a t i o n s from t h e p rocess c o n d i t i o n s , as w e l l as t h e 
r e q u i r e m e n t s o f t h e n o r m a t i v e d o c u m e n t s w h i c h l a y 
d o w n t h e r e q u i r e m e n t s f o r safe p e r f o r m a n c e o f w o r k s o n 
t h e h a z a r d o u s p r o d u c t i o n f a c i l i t i e s . 

W o r k i n g o r d e r m e a n s a c o n d i t i o n o f a n o b j e c t , 
a t w h i c h i t c o m p l i e s w i t h a l l t h e r e q u i r e m e n t s o f d e s i g n 
d o c u m e n t a t i o n . 

F a i l u r e c r i t e r i o n o f t h e S P S m e a n s a n 
i n d i c a t i o n o r a c o m b i n a t i o n o f i n d i c a t i o n s o f t h e S P S 
o p e r a b l e c o n d i t i o n d i s t u rbance as s p e c i f i e d i n t h e d e s i g n 
d o c u m e n t a t i o n . 

S a f e t y i n e m e r g e n c y s i t u a t i o n s m e a n s 
c o n d i t i o n o f p r o t e c t i o n o f p o p u l a t i o n , ob jec ts o f n a t i o n a l 
e c o n o m y a n d e n v i r o n m e n t aga ins t haza rds i n e m e r g e n c y 
s i t u a t i o n s . 

M a i n t e n a n c e m e a n s a p a c k a g e o f o p e r a t i o n s o r 
a n o p e r a t i o n t o m a i n t a i n o p e r a b i l i t y o f a p r o d u c t o r 
e q u i p m e n t . 

O p e r a t i o n m e a n s a p a c k a g e o f w o r k s f o r 
c o m m i s s i o n i n g o f e q u i p m e n t a n d m a i n t a i n i n g t h e r e o f 
i n w o r k i n g o r d e r a n d o p e r a b l e c o n d i t i o n t h r o u g h 
c a r r y i n g o u t m a i n t e n a n c e , r epa i r , t e c h n i c a l d i a g n o s t i c s 
a n d o t h e r k i n d s o f o p e r a t i o n s . 

T e c h n o g e n i c e m e r g e n c y s i t u a t i o n 
m e a n s a c o n d i t i o n w h e r e , as a r e s u l t o f a n acc iden t 
o c c u r r e d o n t h e ob jec t , n o r m a l c o n d i t i o n s o f h u m a n 
a c t i v i t i e s are d i s t u r b e d , l i v e s a n d h e a l t h o f p e o p l e are 
t h r e a t e n e d , d a m a g e i s d o n e t o t h e e n v i r o n m e n t a n d 
n a t i o n a l e c o n o m y . 

H a z a r d o u s s u b s t a n c e s m e a n f l a m m a b l e , 
o x i d i z a b l e , c o m b u s t i b l e , e x p l o s i v e , t o x i c , h i g h l y t o x i c 
substances c a u s i n g h a z a r d t o t h e e n v i r o n m e n t , t h e re lease 
o f w h i c h i n t o t h e e n v i r o n m e n t i s p r o h i b i t e d o r l i m i t e d . 

D a m a g e m e a n s d i s t u rbance o f t h e w o r k i n g o r d e r 
o f t h e ob jec t , w i t h t h e s e rv i ceab l e c o n d i t i o n b e i n g 
m a i n t a i n e d . 

R e l i a b i l i t y m e a n s a p r o p e r t y o f t h e ob j ec t t o 
r e t a i n w i t h t h e t i m e w i t h i n s p e c i f i e d l i m i t s t h e v a l u e s o f 
a l l p a r a m e t e r s c h a r a c t e r i z i n g c a p a b i l i t y t o f u l f i l l t h e 
r e q u i r e d f u n c t i o n s w i t h i n t h e s p e c i f i e d o p e r a t i n g c o n d i ­
t i o n s a n d m o d e s . 

S e r v i c e a b l e c o n d i t i o n m e a n s a c o n d i t i o n 
o f t h e S P S , a t w h i c h i t i s capable t o p e r f o r m t h e r e q u i r e d 
f u n c t i o n s w i t h p a r a m e t e r s e s t ab l i shed b y t h e r e q u i r e ­
m e n t s o f t e c h n i c a l d o c u m e n t a t i o n t h r o u g h o u t i t s d e s i g n 
l i f e . 

F a i l u r e m e a n s m a l f u n c t i o n i n s e r v i c e a b i l i t y o f t h e 
ob jec t . 

R i s k m a n a g e m e n t m e a n s e l a b o r a t i o n o f r e q u i ­
r e m e n t s a n d r e c o m m e n d a t i o n s t o l o w e r t h e r i s k l e v e l . 

1.3 B A S I C P R I N C I P L E S O F S A F E T Y A S S E S S M E N T 

1.3.1 S a f e t y assessment i s a i m e d at v e r i f y i n g t h e 
c o m p l i a n c e o f t h e d e s i g n , m a n u f a c t u r e , c o n s t r u c t i o n a n d 
m a i n t e n a n c e o f t h e S P S w i t h t h e r e q u i r e m e n t s o f : 

n a t i o n a l s tandards ; 
n o r m a t i v e d o c u m e n t s o f t h e R e g i s t e r ; 
r e c o g n i z e d i n t e r n a t i o n a l s tandards . 
1.3.2 S a f e l y assessment i s c a r r i e d o u t i n c o m p l i a n c e 

w i t h s a f e l y concepts based o n t h e f o l l o w i n g p r i n c i p l e s o r 
c o m b i n a t i o n t h e r e o f : 

p r i n c i p l e o f u n c o n d i t i o n a l p r i o r i t y o f s a f e l y as 
c o m p a r e d w i t h a n y t e c h n i c a l a n d e c o n o m i c b e n e f i t s 
a n d advan tages ; 

p r i n c i p l e o f r i s k accep t ab i l i t y , i n c o m p l i a n c e w i t h 
w h i c h t h e l o w e r p e r m i s s i b l e a n d u p p e r r i s k l e v e l s , a n d 
w i t h i n t h i s r a n g e — a n accep tab le r i s k l e v e l a re 
e s t ab l i shed h a v i n g r e g a r d t o t h e e c o n o m i c fac to r s ; 

" t o fo resee a n d t o p r e v e n t " p r i n c i p l e ; 
p r i n c i p l e o f necessa ry s u f f i c i e n c y o f m e a s u r e s t o 

p r e v e n t , l o c a l i z e a n d m i n i m i z e acc iden t consequences ; 
p r i n c i p l e o f success ive a p p r o x i m a t i o n t o g u a r a n t e e d 

safe ty . 
1.3.3 S a f e t y s h a l l b e r e g u l a r l y assessed at a l l s tages 

o f t h e S P S l i f e t i m e b e g i n n i n g from g i v i n g b i r t h t o t h e 
i d e a a n d c o n c e p t o f i t s c r e a t i o n , a t t h e stages o f 
i n v e s t m e n t s u b s t a n t i a t i o n , f e a s i b i l i t y s tudy , e n g i n e e r i n g 
a n d d e t a i l e d d e s i g n . 

1.3.4 F o r s a f e l y assessment t h e f o l l o w i n g i n f o r m a ­
t i o n s h a l l b e s u b m i t t e d : 

e n v i r o n m e n t a l c o n d i t i o n s ; 
S P S l a y o u t d i a g r a m s a n d p l a n s ; 
f u n c t i o n s , m o d e s a n d spec i f ics o f t h e S P S o p e r a t i o n ; 
d e s i g n i m p a c t s a n d loads ; 
d e s c r i p t i o n s o f processes , f u n c t i o n i n g d i a g r a m s , 

p rocess char t s a n d d r a w i n g s ; 
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c a l c u l a t i o n s a n d s u b s t a n t i a t i o n s t o ensu re o p e r a b i l i t y 
o f t h e S P S at s p e c i f i e d l oads a n d i m p a c t s ; 

i n f o r m a t i o n o n a s s o c i a t e d c r a f t a n d s u p p o r t i n g 
s t ruc tu res ; 

l i s t a n d d e s c r i p t i o n o f bas i c a r r a n g e m e n t s a i m e d at 
r e d u c i n g p r o b a b i l i t y o f acc idents ; 

d e s c r i p t i o n o f m e a s u r e s a i m e d t o m i t i g a t e acc iden t 
consequences ; 

j u s t i f i c a t i o n o f t h e acceptable r i s k c r i t e r i a adop ted . 
1.3.5 T h e r e su l t s o f s a f e ty assessment ( H a z a r d a n d 

O p e r a b i l i t y S t u d y — H A Z O P ) are as f o l l o w s : 
c o n f i r m a t i o n o f t h e f a c t t h a t t h e d e s i g n a n d 

a p p l i c a t i o n p r o j e c t o f t h e S P S m e e t t h e r e q u i r e m e n t s 
f o r e n s u r i n g s a f e l y ; 

i d e n t i f i c a t i o n o f t h e cases o f n o n - o b s e r v a n c e a n d / o r 
s igns o f i n s u f f i c i e n t m e a s u r e s t o ensu re safe ty . 

1.4 B A S I C R E Q U I R E M E N T S F O R R I S K A N A L Y S I S 

1.4.1 R i s k a n a l y s i s r e su l t s a re p r e s e n t e d as p a r t o f 
t h e d e s i g n d o c u m e n t a t i o n w h i c h cons i s t s o f d e c l a r a t i o n 
o f i n d u s t r i a l s a f e t y c o n f o r m i n g t o t h e e s t a b l i s h e d 
r e q u i r e m e n t s . 

1.4.2 T h e A L A R P ("as l o w as r e a s o n a b l y p r a c t i c ­
a b l e " ) c o n c e p t w i d e l y u s e d i n i n t e r n a t i o n a l a n d n a t i o n a l 
p r ac t i ce i s a d o p t e d i n t h i s P a r t . 

1.4.3 R i s k a n a l y s i s s h a l l b e a i m e d at : 
j u s t i f i c a t i o n o f o b j e c t i v e d e c i s i o n s o n acceptable a n d 

a c h i e v a b l e r i s k l e v e l s o n t h e S P S ; 
e l a b o r a t i o n o f r e q u i r e m e n t s a n d r e c o m m e n d a t i o n s 

o n s a f e ty m a n a g e m e n t t h r o u g h o u t d e s i g n , c o n s t r u c t i o n 
a n d o p e r a t i o n o f t h e S P S . 

1.4.4 R i s k a n a l y s i s i s based o n t h e m a x i m u m f u l l 
access ib le i n f o r m a t i o n i n c l u d i n g da ta o n acc iden t r a t e o f 
t h e S P S s y s t e m s a n d c o m p o n e n t s o p e r a t e d ab road . 

1.4.5 T h e process o f r i s k a n a l y s i s s h a l l c o n t a i n : 
p l a n n i n g a n d o r g a n i z a t i o n o f w o r k ; 
i d e n t i f i c a t i o n o f haza rds ; 
r i s k assessment ; 
e l a b o r a t i o n o f r e q u i r e m e n t s a n d r e c o m m e n d a t i o n s 

o n r e d u c t i o n o f r i s k l e v e l s ( r i s k m a n a g e m e n t ) . 
1.4.6 A t t h e s tage o f w o r k p l a n n i n g i t i s necessa ry : 
t o a p p o i n t t h e r i s k a n a l y s i s p e r f o r m e r s ; 

t o j u s t i f y t h e necess i ty , t a rge t , t a sks a n d t e r m s o f t h e 
r i s k a n a l y s i s ; 

t o d e f i n e l i m i t s o f t h e a n a l y s i s , t e c h n o l o g i c a l a n d 
o t h e r l i n k s o f t h e ob j ec t ( o b j e c t s ) , degree o f d e t a i l o f t h e 
r i s k a n a l y s i s ; 

t o i d e n t i f y sou rces o f i n f o r m a t i o n a n d p r o v i d e 
a v a i l a b i l i t y o f i n f o r m a t i o n o n t h e ob j ec t o f a n a l y s i s o r 
s i m i l a r ob jec t s ; 

t o assess a n d t a k e i n t o c o n s i d e r a t i o n t h e i n f o r m a t i o n , 
p e r s o n n e l , ca lendar , f i n a n c i a l a n d o t h e r r e sources a f fec t ­
i n g t h e scope a n d c o m p l e t e n e s s o f r i s k a n a l y s i s ; 

t o se lec t a n d j u s t i f y t h e r i s k a n a l y s i s t e c h n i q u e s 
c o n s i s t e n t w i t h t h e t a sks set a n d l i m i t a t i o n s i d e n t i f i e d ; 

t o deve lop a n d substant iate t he acceptable r i s k c r i te r ia . 
1.4.7 A t d e f i n i n g ob jec t s , t a rge ts a n d t a sks o f t h e r i s k 

a n a l y s i s t h e f o l l o w i n g s h a l l b e r e v i e w e d : 
a l l stages o f t h e S P S l i f e c y c l e ( d e s i g n , c o n s t r u c t i o n , 

m a r i n e o p e r a t i o n s , i n s t a l l a t i o n , c o m m i s s i o n i n g , o p e r a ­
t i o n a n d p o s s i b l e m o d i f i c a t i o n s , d e c o m m i s s i o n i n g , c o n ­
s e r v a t i o n , u t i l i z a t i o n ) ; 

a l l e s sen t i a l c o n d i t i o n s o f t h e S P S a p p l i c a t i o n , i t s 
t e c h n o l o g i c a l a n d o t h e r l i n k s ( w e l l f l u i d t r a n s p o r t a t i o n , 
p o w e r s u p p l y , m o n i t o r i n g a n d c o n t r o l ) . 

1.4.8 T h e r i s k a n a l y s i s t e r m s s h a l l b e d e t e r m i n e d 
w i t h i n t h e f r a m e s o f p r e p a r a t i o n o f t h e p r e - d e s i g n a n d 
d e s i g n d o c u m e n t a t i o n w i t h d u e r e g a r d f o r t h e f o l l o w i n g 
l i m i t a t i o n s : 

n o t e a r l i e r t h a n t h e s tage a t w h i c h da ta d e f i n i n g t h e 
S P S concep t a p p l i c a t i o n a re o b t a i n e d ; 

n o t l a t e r t h a n t h e s tage a t w h i c h t h e a n a l y s i s r e su l t s 
c a n b e a c c o u n t e d f o r i n t h e cou r se o f d e s i g n d e v e l o p m e n t 
w i t h o u t a n y n e e d f o r c o m p l e t e r e v i s i o n o f t h e d e s i g n 
s o l u t i o n s t a k e n . 

S i t u a t i o n s w h e r e t h e r i s k a n a l y s i s i s c a r r i e d o u t a t t h e 
f i n a l d e s i g n s tage w i t h o u t a n y p o s s i b i l i t y t o a c c o u n t f o r 
i t s r e su l t s s h a l l b e a v o i d e d . 

I f necessary , t h e r i s k a n a l y s i s m a y b e p e r f o r m e d at 
s e v e r a l stages as a p p r o p r i a t e i n f o r m a t i o n i s genera ted . 

F o r t h e p u r p o s e o f s e l e c t i o n a n d a p p o i n t m e n t o f t h e 
r i s k a n a l y s i s p e r f o r m e r s i t i s necessa ry t o assess t h e i r 
q u a l i f i c a t i o n s a n d e x p e r i e n c e a n d c o n s i d e r t h e p o s s i b i l i t y 
t o i n v o l v e i n d e p e n d e n t expe r t s a n d spec ia l i s t s from t h e 
d e s i g n o r g a n i z a t i o n s a n d t h e r e p r e s e n t a t i v e s o f t h e 
R e g i s t e r a n d s u p e r v i s o r y b o d i e s w h o h a v e n o t p a r t i c i ­
p a t e d i n d e s i g n i n g . 
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2 R I S K A N A L Y S I S 

2 . 1 H A Z A R D I D E N T I F I C A T I O N 

2.1.1 T h e h a z a r d i d e n t i f i c a t i o n t a s k i s d e t e c t i o n , 
d e f i n i t i o n a n d m a x i m u m c o m p l e t e d e s c r i p t i o n o f a l l 
p o s s i b l e haza rds f o r a p p l i c a t i o n o f t h e S P S as p a r t o f t h e 
o f f s h o r e field f a c i l i t i e s . 

D e t e c t i o n o f t h e e x i s t i n g haza rds i s m a d e o n t h e 
bas i s o f t h e i n f o r m a t i o n o n t h e g i v e n ob j ec t o p e r a t i o n a l 
c o n d i t i o n s , o p e r a t i o n e x p e r i e n c e o f s i m i l a r o r l i k e 
s y s t e m s , e x p e r t appra i sa l s a n d s t a t i s t i c a l data . 

2.1.2 T h e i m p o r t a n c e o f haza rds f o r t h e S P S i s 
e v a l u a t e d b y : 

S P S l a y o u t a n d a p p l i c a t i o n c o n d i t i o n s ; 
p r e s e n c e a n d c h a r a c t e r i s t i c s o f u s e d h a z a r d o u s 

substances w i t h a p o t e n t i a l o f t h e i r u n c o n t r o l l e d l e a k s 
( o u t b u r s t ) ; 

c o m p l e x i t y a n d d i v e r s i t y o f c o n s t i t u e n t p a r t s , 
c o m p o n e n t s a n d m e m b e r s o f t h e S P S ; 

l o n g p e r i o d s o f u se o f t h e S P S w i t h r e s t r i c t e d 
p o s s i b i l i t i e s o f m a i n t e n a n c e ; 

t e c h n o l o g i c a l l i n k s o f t h e S P S b y l i n e s / u m b i l i c a l s o f 
w e l l f l u i d t r a n s p o r t a t i o n , p o w e r s u p p l y a n d p rocess 
c o n t r o l ; 

p o s s i b i l i t y a n d charac te r i s t i cs o f e x t e r n a l t e c h n o -
g e n i c a n d n a t u r a l i m p a c t s . 

2.1.3 A d v a n t a g e i n u se a t t h e h a z a r d i d e n t i f i c a t i o n 
s tage w a s g a i n e d b y q u a l i t a t i v e m e t h o d s ( r e f e r t o 3 . 2 ) 
based o n s e q u e n t i a l s y s t e m a t i c c o n s i d e r a t i o n o f c o m p o ­
n e n t s , charac te r i s t i c s a n d o p e r a t i o n a l c o n d i t i o n s o f t h e 
s a f e ty assessment ob jec t s . 

2.1.4 I n i d e n t i f i c a t i o n o f haza rds t h e m e a s u r e s s h a l l 
b e t a k e n t o r educe t h e i n f l u e n c e o f l i m i t a t i o n s i n h e r e n t i n 
t h e i d e n t i f i c a t i o n m e t h o d s u sed . 

H a z a r d s r e c o g n i z e d d u r i n g i d e n t i f i c a t i o n as i n s i g ­
n i f i c a n t a r e n o t s u b s e q u e n t l y c o n s i d e r e d a n d a r e 
neg lec t ed . 

2.1.5 T h e resul ts o f haza rd i d e n t i f i c a t i o n are as f o l l o w s : 
a l i s t a n d charac te r i s t i cs o f haza rds a n d u n d e s i r a b l e 

e v e n t s capable o f c a u s i n g acc idents o n t h e S P S ; 
j u s t i f i c a t i o n o f m e a s u r e s t o r e d u c e ef fec ts a n d 

i m p a c t s o f haza rds i d e n t i f i e d i n f u r t h e r a n a l y s i s ; 
i d e n t i f i c a t i o n o f t h e S P S c o m p o n e n t s w h i c h r e q u i r e 

d e t a i l e d c o n s i d e r a t i o n i n f u r t h e r r i s k assessment . 

2.2 R I S K A S S E S S M E N T 

2.2.1 A t t h e s tage o f r i s k assessment t h e haza rds 
de tec ted i n t h e cou r se o f i d e n t i f i c a t i o n s h a l l b e a n a l y z e d 
i n t e r m s o f c o m p l i a n c e w i t h t h e acceptable r i s k c r i t e r i a . 

2.2.2 R i s k assessment i n v o l v e s f r e q u e n c y a n a l y s i s o f 
i n i t i a l a n d i n t e r m e d i a t e e v e n t s , a n a l y s i s o f i n t e n s i t y o f 

h a z a r d o u s effects a n d t h e i r consequences a n d a n a l y s i s o f 
t h e r e s u l t u n c e r t a i n t i e s . 

2.2.3 F o r t h e p u r p o s e o f t h e e v e n t f r e q u e n c y a n a l y s i s 
a n d assessment , t h e f o l l o w i n g approaches are n o r m a l l y 
used : 

s t a t i s t i c a l da t a o n acc idents a n d r e l i a b i l i t y o f t h e S P S 
a n d o t h e r subsea f a c i l i t i e s a n d s t ruc tu res s i m i l a r i n d e s i g n 
a n d o p e r a t i n g c o n d i t i o n s t o t h e t y p e c o n s i d e r e d a re u sed ; 

l o g i c a l - a n d - g r a p h i c a l m e t h o d s o f " e v e n t t r e e " o r 
" F a u l t t r e e " m e t h o d s o f a n a l y s i s a re a p p l i e d ; 

e x p e r t a p p r a i s a l w i t h c o n s i d e r a t i o n o f t h e o p i n i o n s 
o f i n d e p e n d e n t spec ia l i s t s e x p e r i e n c e d i n d e s i g n a n d / o r 
use o f t h e S P S i s p e r f o r m e d ( r e f e r a l so t o P a r t X " S a f e t y 
A s s e s s m e n t " o f t h e O G E R u l e s ) . 

2.2.4 I t i s r e c o m m e n d e d t o use e x p e r t appra i sa l s a n d 
r i s k r a n k i n g m e t h o d s i n case o f s t a t i s t i c a l da ta l a c k . 
W h e r e s u c h a p p r o a c h i s u s e d , t h e e v e n t s u n d e r 
c o n s i d e r a t i o n a re s u b d i v i d e d b y a p r o b a b i l i t y , s e v e r i t y 
o f consequences i n t o s e v e r a l g r o u p s w i t h r i s k assessment 
b y c o m b i n a t i o n o f p r o b a b i l i t y a n d s e v e r i t y , e.g. w i t h 
h i g h , i n t e r m e d i a t e , l o w a n d i n s i g n i f i c a n t r i s k degree . 
N o r m a l l y , t h e h i g h r i s k degree i s unaccep tab le , t h e 
i n t e r m e d i a t e degree r e q u i r e s a c o m p l e x o f m e a s u r e s t o b e 
t a k e n f o r r e d u c t i o n o f r i s k , t h e l o w degree i s r e c o g n i z e d 
t o b e acceptable a n d t h e i n s i g n i f i c a n t degree m a y b e 
n e g l e c t e d ( r e f e r t o F i g s . 2, 3 , A p p e n d i x 4 ) . 

2.2.5 T h e a n a l y s i s o f t h e acc iden t consequences 
i n c l u d e s assessment o f i m p a c t s o n p e o p l e , e n v i r o n m e n t 
a n d t h i r d p a r t y p r o p e r t y . A n a l y s i s o f consequences s h a l l 
c o n s i d e r assessment o f p h y s i c a l a n d c h e m i c a l charac te r ­
i s t i c s o f h a z a r d o u s effects ( f i r e s , e x p l o s i o n s , e m i s s i o n s o f 
t o x i c substances , e tc . ) . F o r t h i s p u r p o s e , t h e t e s t ed 
acc iden t m o d e l s a n d c r i t e r i a o f d a m a g e t o a f f ec ted 
ob jec t s , i n c l u d i n g t h e S P S i t s e l f s h a l l b e a p p l i e d . 

2.2.6 E n v i r o n m e n t a l r i s k assessment i n c l u d e s c a l c u ­
l a t i o n o f t h e f o l l o w i n g i n d i c a t o r s : 

v a l u e s o f m a x i m u m d e s i g n l e a k s o f h a z a r d o u s 
substances i n t o t h e e n v i r o n m e n t , t h e i r i n t e n s i t y a n d 
d u r a t i o n a t acc idents o n t h e S P S w i t h c o n s i d e r a t i o n f o r 
p e c u l i a r i t i e s o f t h e i r l o c a t i o n s , t e c h n i c a l charac te r i s t i cs 
a n d o p e r a t i n g m o d e s u n d e r n o r m a l c o n d i t i o n s o f 
o p e r a t i o n a n d i n t h e e v e n t o f t h e S P S e q u i p m e n t f a i l u r e ; 

a n n u a l ave r age o f l e a k a n d e m i s s i o n f r e q u e n c y d u e 
t o f a i l u r e s a n d acc idents o n t h e S P S ; 

a v e r a g e d l e a k s i n t i m e ; 
t o t a l a n n u a l a v e r a g e d l e a k s . 
T h e c a l c u l a t i o n o f t h e m a x i m u m l e a k s f o r a l l m o d e s 

s h a l l b e c o m b i n e d w i t h h y d r a u l i c c a l c u l a t i o n s o f t h e w e l l 
fluid p r o d u c t i o n , t r e a t m e n t a n d t r a n s p o r t a t i o n s y s t e m s 
( r e f e r t o F i g . 1 — 3 o f A p p e n d i x 4 a n d P a r t X " S a f e t y 
A s s e s s m e n t " o f t h e O G E R u l e s ) . 
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3 M E T H O D S O F S A F E T Y A N D R I S K A S S E S S M E N T 

3 . 1 G E N E R A L 

3.1.1 I n s e l e c t i o n o f t h e m e t h o d s o f s a f e ty a n d risk 
assessment , c o n s i d e r a t i o n s h a l l b e g i v e n t o : 

a i m s a n d t a sks set f o r t h ; 
cons i s t ence w i t h t h e d e s i g n s tage c o n c e r n e d ; 
s u f f i c i e n c y o f m e t h o d i c s a n d i n f o r m a t i o n suppo r t ; 
s u f f i c i e n c y o f s t a t i s t i c a l data; 
l a b o u r i n t e n s i t y a n d d u r a t i o n o f assessment . 
3.1.2 I n s e l e c t i o n o f t h e m e t h o d s o f s a f e l y a n d risk 

assessment , c o n s i d e r a t i o n s h a l l b e a l so g i v e n t o t h e i r 
i n h e r e n t c o m b i n a t i o n s o f f o r m a l i z e d a n d e x p e r t t e c h n i ­
ques o f a ssessment a n d t h e i n d e p e n d e n c e o f e a c h m e t h o d 
u s i n g e x p e r t appra i sa l s from t h e e x p e r t q u a l i f i c a t i o n . 

3.1.3 I n assess ing s a f e l y a n d risk i t i s necessa ry t o 
assess c o n t r i b u t i o n s o f t h e S P S c o n s t i t u e n t pa r t s f a i l u r e 
risks t o t h e o v e r a l l risk o f acc idents a n d t o u se t hese da ta 
f o r e l a b o r a t i o n o f r e c o m m e n d a t i o n s . 

3.1.4 T h e r e su l t s o f s a f e l y a n d risk assessment s h a l l 
i n c l u d e a n a n a l y s i s o f u n c e r t a i n l y a n d r e s u l t accuracy . 

T h e m a i n causes o f u n c e r t a i n t i e s a re i n s u f f i c i e n t 
i n f o r m a t i o n o n t h e S P S o p e r a t i n g c o n d i t i o n s , s t a t i s t i c a l 
da ta o n r e l i a b i l i t y o f t h e e q u i p m e n t a n d c o m p o n e n t pa r t s 
used , h u m a n fac tor , as w e l l as a s s u m p t i o n s i n t h e 
acc iden t m o d e l s adop ted . T h e causes o f u n c e r t a i n t y s h a l l 
b e i d e n t i f i e d a n d p r e s e n t e d i n t h e r e s u l t s . 

3.1.5 T h e a n a l y s i s o f u n c e r t a i n t y s h a l l b e c o m p l e t e d 
b y t r a n s m i s s i o n o f t h e i n i t i a l p a r a m e t e r u n c e r t a i n t i e s a n d 
a s s u m p t i o n s u s e d i n risk assessment i n t o t h e assessments 
o f t h e risk a n a l y s i s r e s u l t u n c e r t a i n t i e s . 

3.2 Q U A L I T A T I V E M E T H O D S 

3.2.1 T h e q u a l i t a t i v e m e t h o d s o f risk a n a l y s i s 
i n c l u d e : 

C h e c k - L i s t a n d " W h a t - I f ' m e t h o d s ; 
H a z a r d a n d O p e r a b i l i t y S t u d y ( H A Z O P ) ; 
F a i l u r e M o d e a n d E f f e c t s ( C r i t i c a l i t y ) A n a l y s i s 

( F M E [ C ] A ) . 
3.2.2 C h e c k - L i s t a n d " W h a t - I f m e t h o d s o r t h e i r 

c o m b i n a t i o n r e f e r t o a g r o u p o f q u a l i t a t i v e h a z a r d 
assessment p r o c e d u r e s based o n s t u d y i n g o f t h e ope ra t ­
i n g c o n d i t i o n s o f t h e ob jec t . T h e m e t h o d s a re based o n 
s y s t e m a t i c r e v i e w s o f t h e d e s i g n s o l u t i o n s a d o p t e d a n d 
t h e i r v e r s i o n s i n a g r e e m e n t w i t h p r e l i m i n a r i l y p r e p a r e d 
l i s t o f i ssues r e f l e c t i n g t h e s a f e l y r e q u i r e m e n t s a n d 
c o n d i t i o n s o f a p p l i c a t i o n o f t h e assessment ob jec t . T h e 
C h e c k - L i s t a n d " W h a t - I f m e t h o d s a re f a i r l y s i m p l e i f 
p r e l i m i n a r i l y p r o v i d e d w i t h u n i f i e d f o r m s a n d b l a n k s f o r 
a n a l y s i s a n d p r e s e n t a t i o n o f r e s u l t s . 

T h e a b o v e m e t h o d s are m o s t e f f e c t i v e i n s t u d y i n g 
sa fe ty o f w e l l - k n o w n ob jec t s w i t h a m i n o r risk o f m a j o r 
acc idents . 

3.2.3 T h e C h e c k - L i s t m e t h o d i s u s e d t o c o n f i r m 
c o m p l i a n c e o f a n ob j ec t b e i n g d e s i g n e d o r o p e r a t e d w i t h 
t h e c u r r e n t s tandards , r e g u l a t i o n s , r u l e s a n d g o o d m a r i n e 
p rac t i ce . 

T h e c h e c k - l i s t i s d r a w n u p o n t h e bas i s o f a n a n a l y s i s 
o f n o r m a t i v e r e q u i r e m e n t s . T h e c h e c k - l i s t m a y i n c l u d e 
t h e r e q u i r e m e n t s o f i n t e r n a t i o n a l s tandards a n d r u l e s t o 
b e e x a m i n e d w i t h t h e a i m o f p o s s i b l e a p p l i c a t i o n a n d 
h a r m o n i z a t i o n w i t h t h e n a t i o n a l n o r m a t i v e d o c u m e n t s . 

T h e r e s u l t o f t h e c h e c k - l i s t m e t h o d i s a l i s t o f 
d e v i a t i o n s from t h e s a f e ty r e q u i r e m e n t s w h i c h s h a l l b e 
e l i m i n a t e d o r j u s t i f i e d a n d ag reed i n subsequen t d e s i g n . 
A n e x a m p l e o f d r a w i n g u p o f a c h e c k - l i s t f o r t h e a n a l y s i s 
o f a c c i d e n t s i t u a t i o n i s g i v e n i n P a r t X V " S a f e t y 
A s s e s s m e n t " o f t h e M O D U / F O P R u l e s . 

3.2.4 T h e " W h a t - I f m e t h o d uses q u e s t i o n s b e g i n ­
n i n g w i t h " W h a t - i f a n d cons ide r s t h e d e v e l o p m e n t o f 
s i t u a t i o n s desc r ibed t h e r e i n i n t h e f o r m o f r e l e v a n t 
scena r ios . 

T h e l i s t o f t h e scena r ios c o n s i d e r e d i s c o m p i l e d o n 
t h e bas i s o f d e s i g n a n d o p e r a t i o n e x p e r i e n c e g a i n e d i n 
s i m i l a r ob jec t s i n c l u d i n g f o r e i g n e x p e r i e n c e a n d m a y 
i n c l u d e s i t u a t i o n s n o t r e g u l a t e d b y c u r r e n t n a t i o n a l 
n o r m a t i v e d o c u m e n t s . 

T h e r e su l t s o f t h e " W h a t - I f m e t h o d i s a l i s t o f 
h a z a r d o u s c o n d i t i o n s o f a p p l i c a t i o n o f t h e S P S , t h e i r 
c o m p o n e n t s o n w h i c h acc idents a re l i k e l y t o occur . 

3 2.5 T h e resul ts o f u s i n g t he C h e c k - L i s t a n d " W h a t - I f 
m e t h o d s m a y b e u s e d i n s e t t l i n g o f a q u e s t i o n r e g a r d i n g 
t h e n e e d f o r p r e p a r a t i o n a n d a g r e e m e n t o f spec i a l 
s p e c i f i c a t i o n s , e n t e r p r i s e s tandards a n d o t h e r d o c u m e n t s . 

3.2.6 E x a m p l e s o f u s i n g i n d i v i d u a l e l e m e n t s o f t h e 
C h e c k - L i s t a n d " W h a t - I f m e t h o d s a re g i v e n i n A p p e n ­
d i x 1 t o P a r t X V o f t h e M O D U / F O P R u l e s . 

3.2.7 H a z a r d a n d O p e r a b i l i t y S t u d y ( H A Z O P ) 
m e t h o d inves t iga tes t h e effect o f d e v i a t i o n s o f t e c h n i c a l 
pa ramete r s ( p h y s i c a l a n d c h e m i c a l c o m p o s i t i o n , pressure , 
t e m p e r a t u r e , e tc . ) from t h e r e q u i r e m e n t s o f t h e T e c h n i c a l 
R e g u l a t i o n s f r o m t h e v i e w p o i n t o f h a z a r d occur rence . 

3.2.8 I n t h e cou r se o f H A Z O P a n a l y s i s p o s s i b l e 
d e v i a t i o n s i n o p e r a t i o n , t h e i r causes a n d p o s s i b l e 
consequences are i d e n t i f i e d f o r e a c h o p e r a t i n g m o d e o f 
t h e S P S a n d i t s c o m p o n e n t s . 

3.2.9 A s t anda rd set o f k e y w o r d s t h a t r e f l e c t 
q u a l i t a t i v e , q u a n t i t a t i v e , t e m p o r a l , l o g i c , c ause -and -
ef fec t a n d o t h e r d e v i a t i o n s ( s u c h as " n o " , " m o r e " , " less" , 
"as w e l l as", " a n o t h e r " , " o t h e r t h a n " , " o p p o s i t e t o " , e tc . ) 
u s e d i n c o m b i n a t i o n w i t h d e s i g n a n d t e c h n i c a l p a r a ­
m e t e r s o f t h e S P S , i s e m p l o y e d . 
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E x a m p l e s o f c o m b i n a t i o n o f k e y w o r d s a n d 
charac te r i s t i c s are as f o l l o w s : 

" N O " — n o s u p p l y o f f l u i d s w h e n i t s h a l l t a k e p l ace 
a c c o r d i n g t o t h e p rocess ; 

" M O R E " ( " L E S S " ) — increase ( r e d u c t i o n ) i n v a l u e s 
o f o p e r a t i o n a l v a r i a b l e s i n c o m p a r i s o n w i t h t h e s p e c i f i e d 
v a l u e s (p ressure , f l o w ra t e , t e m p e r a t u r e , e tc . ) ; 

" A S W E L L A S " — n e w c o m p o n e n t s are i n c l u d e d 
( a i r , w a t e r , i m p u r i t i e s ) ; 

" A N O T H E R " — c o n d i t i o n d i f f e r e n t from n o r m a l 
o p e r a t i o n ( s t a r t -up , s top , c l o s i n g o r o p e n i n g o f r e g u l a t i n g 
a n d s h u t - o f f v a l v e s , e t c . ) ; 

" O T H E R T H A N " — t o t a l c h a n g e o f t h e process , 
c o n t i n g e n c y , d e s t r u c t i o n , d e p r e s s u r i z a t i o n , m o n i t o r i n g 
a n d c o n t r o l s y s t e m f a i l u r e , etc. 

3.2.10 I n o r d e r t o i m p l e m e n t t h e H A Z O P m e t h o d t h e 
f o l l o w i n g d o c u m e n t a t i o n i s r e q u i r e d : 

f l o w char ts s p e c i f y i n g u se o f t h e S P S i n d i f f e r e n t 
f u n c t i o n i n g m o d e s ( c o m m i s s i o n i n g , n o r m a l m o d e , 
e m e r g e n c y m o d e , e m e r g e n c y s h u t d o w n , s c h e d u l e d s h u t ­
d o w n , e t c . ) ; 

d i a g r a m s o f t e c h n o l o g i c a l l i n k s a n d l i n e s w i t h t h e i r 
p h y s i c a l a n d c h e m i c a l cha rac te r i s t i c s ; 

da ta o n s y s t e m s a n d m e a n s o f p a r a m e t e r m o n i t o r i n g 
a n d p rocess c o n t r o l ( a l a r m s , sensors , r e g u l a t o r s , ac tua ­
t o r s a n d t h e i r c o n d i t i o n s i n v a r i o u s m o d e s ) . 

3.2.11 I n t h e c o u r s e o f t h e H A Z O P a n a l y s i s 
q u a l i t a t i v e character is t ics ( p r o b a b i l i t y a n d s e v e r i t y ) o f 
hazards p o s e d b y acc ident s i t u a t i o n s w h i c h m a y d e v e l o p 
as a r e s u l t o f d e v i a t i o n s b e i n g i n v e s t i g a t e d are d e t e r m i n e d . 

3.2.12 T h e H A Z O P a n a l y s i s r e su l t s are p r e s e n t e d o n 
spec ia l f l o w sheets ( t ab l e s ) t h a t c o n t a i n : 

d e s c r i p t i o n s o f d e v i a t i o n s b e i n g a n a l y z e d 
charac te r i s t i cs o f p o t e n t i a l acc iden t s i t u a t i o n s ( t h e i r 

h a z a r d a n d c r i t i c a l i t y ) ; 
d e s c r i p t i o n o f m e a s u r e s a i m e d a t d e t e c t i o n a n d 

p r e v e n t i o n o f h a z a r d o u s d e v i a t i o n s ; 
p r o p o s a l s f o r a l t e r a t i o n s a n d / o r a c t i o n s t o i m p r o v e 

sa fe ty a n d / o r o p e r a b i l i t y o f t h e S P S . 
T h e h a z a r d o f t h e d e v i a t i o n s m a y b e d e t e r m i n e d 

u s i n g c r i t i c a l i t y c r i t e r i a s i m i l a r t o F M E [ C ] A m e t h o d 
( r e f e r t o 3 . 2 . 1 4 ) . 

3.2.13 I n a d d i t i o n t o i d e n t i f i c a t i o n o f haza rds a n d 
t h e i r r a n k i n g , t h e H A Z O P m e t h o d p e r m i t s t o c lea r u p 
i n c o m p l e t e n e s s e s a n d inaccurac i e s o f da ta o n processes 
a n d t h e m e a s u r e s t o ensu re sa fe ly . 

3.2.14 F a i l u r e M o d e a n d E f f e c t s [ C r i t i c a l i t y ] 
A n a l y s i s ( F M E [ C ] A ) i s u s e d f o r q u a l i t a t i v e s a f e t y 
assessment o f e n g i n e e r i n g s y s t e m s a n d i s a p p l i e d f o r 
d e t e c t i o n o f f a i l u r e s c a u s i n g acc idents o r c o n t r i b u t i n g t o 
o c c u r r e n c e t h e r e o f . 

T h e f o l l o w i n g s h a l l b e c a r r i e d o u t i n i m p l e m e n t a t i o n 
o f t h e m e t h o d : 

s y s t e m a t i c c o n s i d e r a t i o n o f p o t e n t i a l f a i l u r e s ( t y p e s 
a n d causes o f f a i l u r e s ) o f each e n g i n e e r i n g s y s t e m p a r t o r 
t h e S P S c o m p o n e n t s ; 

d e t e r m i n a t i o n o f effects caused b y t h i s f a i l u r e w i t h 
i d e n t i f i c a t i o n o f t h e i r c r i t i c a l i t y u s i n g t h e F M E [ C ] A 
m e t h o d ; 

M o d u l e s , u n i t s a n d c o m p o n e n t s t h e f a i l u r e s o f w h i c h 
are c r i t i c a l s h a l l b e f u r t h e r d e t a i l e d o r b e c o n s i d e r e d w i t h 
t h e u se o f m o r e c o m p l i c a t e d m e t h o d s o f s a f e l y assess­
m e n t a n d r i s k a n a l y s i s . 

3.2.15 T h e F M E [ C ] A a n a l y s i s m a y b e used : 
a t t h e S P S d e s i g n s tage, t o d e t e r m i n e t h e n e c e s s i t y o f 

a d d i t i o n a l s a f e l y m e a s u r e s o r t h e i r r e d u c t i o n ; 
i n s e t t l i n g t h e issues assoc ia ted w i t h e x t e n s i o n a n d 

m o d i f i c a t i o n o f t h e field c o n s t r u c t i o n f a c i l i t i e s — t o 
d e t e r m i n e i n f l u e n c e o n o t h e r f a c i l i t i e s ; 

d u r i n g o p e r a t i o n o f t h e S P S — t o i d e n t i f y s i n g l e 
f a i l u r e s l i k e l y t o r e s u l t i n s eve re consequences . 

3.2.16 T h e F M E [ C ] A m e t h o d i s s i m i l a r t o F M E A 
m e t h o d , b u t i t a l l o w s t o a d d r e su l t s o f a n a l y s i s d u e t o t h e 
fact t h a t f a i l u r e s a re r a n k e d w i t h r e g a r d t o c r i t i c a l i t y 
charac te r i s t i cs — c o m b i n a t i o n o f p r o b a b i l i t y ( o r fre­
q u e n c y ) a n d s e v e r i t y o f f a i l u r e consequences . C o n s i d e r a ­
t i o n o f c r i t i c a l i t y p a r a m e t e r s a l l o w s t o subs t an t i a t e t h e 
p r i o r i t y o f s a f e ty m e a s u r e s . 

3.2.17 I n p rac t i ce , t h e f o l l o w i n g objec ts a n d i m p a c t 
charac te r i s t i cs m a y b e se lec ted f o r t h e a n a l y s i s o f t h e 
S P S acc iden t c r i t i c a l i t y : 

e n v i r o n m e n t ( S P S i n s t a l l a t i o n d e p t h a n d seabed 
areas) i n w a y o f t h e o f f s h o r e f i e l d d e v e l o p m e n t ; 

m a t e r i a l ob jec t s b e i n g p a r t o f t h e field c o n s t r u c t i o n 
f a c i l i t i e s o r o t h e r ob jec ts i n w a y o f field c o n s t r u c t i o n a n d 
t h e r e su l t s ( w e l l p r o d u c t i o n r a t e , expenses f o r r e s t o r a t i o n 
a f t e r f a i l u r e o r acc iden t , e tc . ) . 

W h e n u s i n g t h e S P S a t t e n d e d b y p e r s o n n e l , t h e 
i m p a c t ob jec t s s h a l l i n c l u d e h u m a n f a c t o r a n d s u b m a r ­
ines used . 

3.2.18 R e c o m m e n d e d i n d i c a t o r s ( i n d i c e s ) o f t h e a n d 
c r i t i c a l i t y l e v e l s a n d c r i t e r i a i n t e r m s o f p r o b a b i l i t y a n d 
s e v e r i t y o f consequences o f f a i l u r e ( e v e n t ) a re s h o w n 
b e l o w i n t h e " p r o b a b i l i t y — s e v e r i t y o f consequences" 
m a t r i x . 

C r i t i c a l i t y o f f a i l u r e m a y b e d e f i n e d b y t h e f o l l o w i n g 
h a z a r d r a n k s : 

A — t h o r o u g h d e t a i l e d r i s k a n a l y s i s i s m a n d a t o r y , 
spec ia l s a f e l y m e a s u r e s are r e q u i r e d f o r r e d u c t i o n o f r i s k ; 

В — d e t a i l e d r i s k a n a l y s i s i s des i r ab l e , s a f e t y 
m e a s u r e s a re r e q u i r e d ; 

С — r i s k a n a l y s i s a n d s a f e t y m e a s u r e s a r e 
r e c o m m e n d e d ; 

D — n o r i s k a n a l y s i s a n d a d d i t i o n a l s a f e l y m e a s u r e s 
are r e q u i r e d . 

I n t h e case u n d e r c o n s i d e r a t i o n , r a n k A co r r e sponds 
t o t h e h i g h e s t ( unaccep t ab l e ) r i s k degree t h a t r e q u i r e s 
i m m e d i a t e s a f e t y m e a s u r e s t o b e t a k e n . R a n k s В a n d С 
c o r r e s p o n d t o t h e i n t e r m e d i a t e r i s k degrees a n d t h e 
r a n k D t o t h e safest c o n d i t i o n s . T h e concep t o f c r i t i c a l i t y 
i s c l o s e t o t h e r i s k concep t a n d t h e r e f o r e m a y b e u s e d i n 
q u a n t i t a t i v e a n a l y s i s o f acc iden t r i s k . 
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E x p e c t e d frequency 
o f o c c u r r e n c e ( 1 / y e a r ) 

S e v e r i t y o f c o n s e q u e n c e s E x p e c t e d frequency 
o f o c c u r r e n c e ( 1 / y e a r ) 

C a t a s t r o p h i c C r i t i c a l N o n - c r i t i c a l F a i l u r e w i t h n e g l i g i b l e c o n s e q u e n c e s 

F r e q u e n t f a i l u r e > 1 A A A С 

P r o b a b l e f a i l u r e 1 — 1 0 ~ 2 

A A В С 

P o s s i b l e & i l u r e A В В С 

I n f r e q u e n t f a i l u r e 1 0 " 4 — 1 0 " 6 A В С D 

P r a c t i c a l l y u n l i k e l y 
f a i l u r e 

< 1 0 " 6 

В С с D 

3.2.19 T h e F M E [ C ] A r e su l t s a re p r e s e n t e d i n t h e 
f o r m o f s t a n d a r d i z e d t ab les w i t h a f u l l l i s t o f e q u i p m e n t 
a n d c o m p o n e n t s , t ypes a n d causes o f p o s s i b l e f a i l u r e s , 
f a i l u r e d e t e c t i o n m e a n s ( a l a r m s , m o n i t o r i n g a n d t e l e -
m e t r i c d e v i c e s ) , assessments o f f r equenc ies a n d c o n ­
sequences a n d r e c o m m e n d a t i o n s o n h a z a r d m i t i g a t i o n . 

3.2.20 T h e F M E [ C ] A m e t h o d s c o r r e s p o n d t o t h e 
H A Z O P l e v e l i n t e r m s o f t h e set o f i n i t i a l da ta , 
c o m p l e x i t y a n d d e t a i l i n g o f t h e r e su l t s o b t a i n e d . T h e s e 
m e t h o d s m a y b e u s e d i n c o m b i n a t i o n . 

3.2.21 E x a m p l e s o f u se o f i n d i v i d u a l F M E [ C ] A 
e l e m e n t s are g i v e n i n F i g . l t o 3 o f A p p e n d i x 4 , as w e l l as 
A p p e n d i x 5 t o P a r t X V " M O D U / F O P S a f e t y A s s e s s ­
m e n t " o f t h e M O D U / F O P R u l e s . 

3.3 Q U A N T I T A T I V E M E T H O D S 

3.3.1 Q u a n t i t a t i v e m e t h o d s o f s a f e t y a n d r i s k 
assessment use : 

L o g i c a l - a n d - g r a p h i c m e t h o d s o f p r e s e n t a t i o n a n d 
a n a l y s i s o f acc iden t s i t u a t i o n s ( f a i l u r e a n d e v e n t t rees , 
s t a t e - t r a n s i t i o n d i a g r a m s , e tc . ) ; 

i n c l u s i o n a n d u se i n c a l c u l a t i o n s o f q u a n t i t a t i v e da ta 
o n charac te r i s t i c s o f acc iden t e v e n t s a n d processes . 

T h e l o g i c a l - a n d - g r a p h i c m e t h o d s are u s e d t o a c c o u n t 
f o r t h e i n t e r a c t i o n b e t w e e n t h e a s s e s s m e n t o b j e c t 
e l e m e n t s , i d e n t i f i c a t i o n a n d c o n s i d e r a t i o n o f t h e cause-
and-e f fec t r e l a t i o n s b e t w e e n t h e e v e n t s t h a t m a k e u p t h e 
stages o f acc iden t s c e n a r i o d e v e l o p m e n t . 

3.3.2 F a u l t t r e e a n a l y s i s ( F T A ) p e r m i t s t o detect 
c o m b i n a t i o n s a n d sequences o f e q u i p m e n t a n d c o m p o ­
n e n t f a i l u r e s , p e r s o n n e l e r r o r s a n d e x t e r n a l ( t e c h n o g e n i c 
a n d n a t u r a l ) effects c a u s i n g t h e m a i n e v e n t , i . e . t h e 
acc iden t . 

T h e f a i l u r e t r ee i s c o n s t r u c t e d a c c o r d i n g t o t y p i c a l 
m o d e l s o r e x p e r t appra i sa l s b y t w o bas i c m e t h o d s : 

" f r o m t h e t o p d o w n w a r d s " — from a n " u n d e s i r a b l e " 
e v e n t ( e m i s s i o n o f h a r m f u l substances i n t o t h e e n v i r o n ­
m e n t , m a t e r i a l d a m a g e , e tc . ) b y m e a n s o f i d e n t i f i c a t i o n 
o f e v e n t s a n d c o n d i t i o n s t h a t m a k e t h i s e v e n t p o s s i b l e 
a n d subsequen t d e t a i l i n g t h e r e o f d o w n t o so c a l l e d 
" i n i t i a l " e v e n t s w i t h k n o w n o r i n d e p e n d e n t l y assessed 
o c c u r r e n c e frequencies; 

" f r o m t h e b o t t o m u p w a r d s " — from " i n i t i a l " e v e n t s 
b y m e a n s o f s e q u e n t i a l c o n s t r u c t i o n o f t h e i r c o m b i n a ­
t i o n s d e f i n e d as " i n t e r m e d i a t e " e v e n t s u n t i l t h e e v e n t s 
assessed as " u n d e s i r a b l e " ones a re reached . 

T h e F T A m e t h o d i s u s e d : 
t o a n a l y z e l i k e l y causes o f acc iden t occu r r ence ; 
t o ca l cu l a t e acc iden t o c c u r r e n c e frequencies based 

o n t h e k n o w l e d g e o f " i n i t i a l " e v e n t frequencies. 
3.3.3 F a u l t a n d e v e n t t r e e a n a l y s i s p e r m i t s t o 

c o n s t r u c t a set o f sequences o f e v e n t s w h i c h d e v e l o p i n 
t h e cou r se o f a n acc iden t f r o m s o m e m a i n e v e n t t o b e 
a n a l y z e d from t h e v i e w p o i n t o f acc iden t d e v e l o p m e n t . 

I n i t i a l e v e n t s are se lec ted w i t h c o n s i d e r a t i o n f o r da ta 
o n acc idents w h i c h t o o k p l ace a n d r i s k assessment r e su l t s 
o b t a i n e d b y t h e q u a l i t a t i v e m e t h o d s o f a n a l y s i s . 

T h e f r e q u e n c y o f each s tage o f d e v e l o p m e n t o f a n 
acc iden t i s f o u n d b y m u l t i p l y i n g t h e p r e v i o u s s tage b y 
p r o b a b i l i t y o f o c c u r r e n c e o f t h e e v e n t . F o r in s t ance , 
acc idents w i t h lo s s o f i n t e g r i t y o f t h e p r i m a r y sa fe ty 
b a r r i e r o f t h e S P S c a n d e v e l o p w i t h r e t a i n i n g o f 
h a z a r d o u s subs tances , as w e l l as w i t h r e l e a s i n g t h e r e o f 
i n t o t h e e n v i r o n m e n t d e p e n d i n g o n t h e c o n d i t i o n s 
c rea ted ( i n t e g r i t y o f t h e s e c o n d a r y s a f e l y b a r r i e r s ) . 

3.3.4 F a u l t a n d e v e n t t r ee t e c h n i q u e s a l l o w t o r e v i e w 
t h e e v e n t s a n d c o n d i t i o n s o f v a r i o u s n a t u r e i n c o m b i n a ­
t i o n i n i t i a l f a i l u r e s o f p r o c e s s i n g a n d m o n i t o r i n g 
e q u i p m e n t , f u n c t i o n i n g o f s a f e l y s y s t e m s , a c t i o n s o f 
ope ra to r , e x t e r n a l ef fects , e tc . 

3.3.5 F a u l t a n d e v e n t t r ee t e c h n i q u e s m a y b e u s e d i n 
c o m b i n a t i o n : 

f a u l t t r ee t e c h n i q u e — t o assess p r o b a b i l i t y o f 
o c c u r r e n c e o f p o t e n t i a l l y h a z a r d o u s even t s ; 

e v e n t t r ee t e c h n i q u e — t o assess p r o b a b i l i t y a n d 
sequences o f d e v e l o p m e n t o f s u c h e v e n t s w i t h assess­
m e n t o f t h e p o s s i b i l i t y o f t h e i r g r o w i n g i n t o acc idents . 

3.3.6 Q u a n t i t a t i v e m e t h o d s o f r i s k assessment are 
charac te r izes b y c a l c u l a t i o n o f r i s k i n d i c e s a n d c a n 
i n c l u d e o n e o r s e v e r a l o f t h e a b o v e m e t h o d s o r u se t h e i r 
r e su l t s . 

3.3.7 P e r f o r m a n c e o f t h e q u a n t i t a t i v e a n a l y s i s 
i n v o l v e s : 

a v a i l a b i l i t y o f i n f o r m a t i o n o n r e l i a b i l i t y a n d f a i l u r e 
r a t e o f t h e S P S e q u i p m e n t , c o n d i t i o n s o f f u n c t i o n i n g 
t h e r e o f i n v a r i o u s m o d e s , e n v i r o n m e n t a l c o n d i t i o n s , etc. ; 
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use o f m a t h e m a t i c m o d e l s a n d c a l c u l a t i o n p r o c e ­
dures f o r t h e assessment o f p h y s i c a l a n d c h e m i c a l a n d 
o t h e r p h e n o m e n a a c c o m p a n y i n g t h e acc idents ; 

e x p e r i e n c e g a i n e d i n u se o f these m e t h o d s a n d h i g h 
q u a l i f i c a t i o n o f p e r s o n n e l . 

3.3.8 F a u l t a n d e v e n t t r ee t e c h n i q u e s a re f a i r l y 
l a b o u r c o n s u m i n g a n d s h a l l b e u s e d f o r a n a l y s i s o f 
a p p l i c a t i o n des igns o r r e v a m p i n g o f s o p h i s t i c a t e d a n d 
e s sen t i a l e n g i n e e r i n g s y s t e m s . 

3.3.9 P a r t i c u l a r ob jec t s o f t h e q u a n t i t a t i v e r i s k 
a n a l y s i s ( t o t a l i t y o f f i e l d c o n s t r u c t i o n f a c i l i t i e s , separate 
S P S , i t s p rocess package , s o m e t y p e s a n d scena r ios o f 
acc iden ts , e tc . ) s h a l l b e i d e n t i f i e d a t t h e i n i t i a l stages o f 
r i s k a n a l y s i s . L i m i t a t i o n s o f t h e q u a n t i t a t i v e r i s k a n a l y s i s 
m e t h o d s are as f o l l o w s : 

h i g h l a b o u r i n t e n s i t y , cos t a n d d u r a t i o n o f p r epa ra ­
t o r y a n d a n a l y t i c a l w o r k s ; 

n e c e s s i t y o f p e r f o r m i n g repea ted i n v e s t i g a t i o n s i n 
case o f a c t u a l changes i n t h e c o n f i g u r a t i o n o f t h e ob j ec t 
b e i n g a n a l y z e d ; 

s u b j e c t i v e n a t u r e o f e x p e r t s ' a c t i o n s t o b e i n c l u d e d 
i n t h e r e v i e w a n d t o assess a d d i t i o n a l s a f e ty m e a s u r e s ; 

3.3.10 T h e p o s s i b i l i t y o f o b t a i n i n g r e su l t s w i t h 
s i g n i f i c a n t s t a t i s t i c a l u n c e r t a i n l y w h i c h m a k e t h e j u s t i ­
f i c a t i o n o f p r a c t i c a l s a f e l y m e a s u r e s d i f f i c u l t , s h a l l b e 
c o n s i d e r e d . 

3.3.11 E x a m p l e s o f u s i n g i n d i v i d u a l e l e m e n t s o f t h e 
f a u l t a n d e v e n t t r ee t e c h n i q u e s a re g i v e n i n A p p e n d i c e s 2 
a n d 3 t o P a r t X V " M O D U / F O P S a f e t y A s s e s s m e n t " o f 
t h e M O D U / F O P R u l e s . 

4 R I S K M A N A G E M E N T 

4 . 1 R E C O M M E N D A T I O N S O N R I S K R E D U C T I O N 

4.1.1 R e c o m m e n d a t i o n s o n r i s k r e d u c t i o n s h a l l b e 
o n e o f t h e m a i n r e su l t s o f r i s k a n a l y s i s . E l a b o r a t i o n o f 
r e c o m m e n d a t i o n s o n r i s k r e d u c t i o n , t h a t i s r i s k m a n a g e ­
m e n t , i s t h e f i n a l s tage o f t h e r i s k a n a l y s i s . 

4.1.2 R i s k m a y b e r e d u c e d b y t h e m e a s u r e s : 
t h a t r educe p r o b a b i l i t y o f acc iden t occu r r ence ; 
t h a t r educe s e v e r i t y o f t h e acc iden t consequences . 
M e a s u r e s t h a t r e d u c e p r o b a b i l i t y o f a n acc iden t 

( p r e v e n t i v e m e a s u r e s ) s h a l l p r e v a i l o v e r t h e m e a s u r e s 
t h a t r educe acc iden t consequences . 

4.1.3 M e a s u r e s t h a t r educe p r o b a b i l i t y o f acc iden t 
o c c u r r e n c e i n c l u d e , w i t h t h e f o l l o w i n g p r i o r i t y : 

m e a s u r e s t h a t r educe p r o b a b i l i t y o f f a u l t occu r r ence ; 
m e a s u r e s t h a t r educe p r o b a b i l i t y o f f a u l t d e v e l o p ­

m e n t i n t o acc ident ; 
m e a s u r e s r e l a t e d t o t h e s y s t e m s f o r e m e r g e n c y 

p r o t e c t i o n . 
4.1.4 M e a s u r e s t h a t r e d u c e s e v e r i t y o f t h e acc iden t 

consequences i n c l u d e : 
m e a s u r e s t h a t p r o v i d e c h a n g e i n t h e S P S a p p l i c a t i o n 

a n d d e s i g n concep t , e.g. f u n c t i o n s p e r f o r m e d b y subsea 
f i e l d c o n s t r u c t i o n f a c i l i t i e s , s e l e c t i o n a n d l a y o u t o f t h e 
S P S c o m p o n e n t s , t h e S P S s i t i n g , etc. ; 

m e a s u r e s d e a l i n g w i t h o r g a n i z a t i o n , e q u i p m e n t a n d 
read iness o f e m e r g e n c y se rv ices . 

4.1.5 R i s k r e d u c t i o n ( r e d u c t i o n o f p r o b a b i l i t y a n d / o r 
l i m i t a t i o n o f consequences ) c a n b e a c h i e v e d d u e t o 
m e a s u r e s e i t h e r o f t e c h n i c a l o r o r g a n i z a t i o n a l n a t u r e . 

O r g a n i z a t i o n a l a r r a n g e m e n t s m a d e d u r i n g t h e S P S 
o p e r a t i o n m a y s u p p l e m e n t o r c o m p e n s a t e a l i m i t a t i o n o f 
p o s s i b l e t e c h n i c a l m e a s u r e s o n r e d u c t i o n o f h a z a r d . 

4.1.6 W h e n m e a s u r e s o n r i s k r e d u c t i o n are d e v e l ­
o p e d , a c c o u n t s h a l l b e t a k e n o f t h e i r e f f ec t iveness 
( i n f l u e n c e o n t h e l e v e l o f s a f e t y ) a n d p o s s i b l e l i m i t a t i o n s 
o f t h e t e c h n i c a l , m a t e r i a l a n d f i n a n c i a l r e s o u r c e s 
a v a i l a b l e f o r t h i s p u r p o s e . P r i m a r i l y , s i m p l e r e c o m m e n ­
d a t i o n s a n d m e a s u r e s t h a t r e q u i r e t h e leas t expenses s h a l l 
b e c o n s i d e r e d . 

4.2 K E E P I N G R E C O R D S O F A C C I D E N T S I T U A T I O N S 

4.2.1 T o i d e n t i f y , a n a l y z e a n d m o n i t o r haza rds 
assoc ia ted w i t h t h e S P S o p e r a t i o n , r e g u l a r a n d f u l l 
r e co rds o f acc iden t s i t u a t i o n s s h a l l b e k e p t ( r e f e r a l so t o 
3 . 6 , P a r t X " S a f e t y A s s e s s m e n t " o f t h e O G E R u l e s ) . 

T h e m o s t h a z a r d o u s s i t u a t i o n s a re d a m a g e s a n d 
f a i l u r e s caused b y : 

u n s e a l i n g o f t h e S P S c o m p o n e n t s a n d j o i n t s as a 
r e s u l t o f e x t e r n a l effects ; 

t e a r i n g a n d c r a c k i n g o f w e l d s a n d base m e t a l o f 
s t r u c t u r e s d u e t o m a n u f a c t u r i n g e r r o r s , b r e a c h o f 
c o n s t r u c t i o n p r o c e d u r e s ; 

t h r o u g h c o r r o s i o n f l a w s ; 
f a u l t y s e a l i n g o f j o i n t s i n s e r v i c e , e tc . 
4.2.2 I n f o r m a t i o n o n t h e S P S acc idents s h a l l c o n t a i n 

d e s c r i p t i o n o f c o n d i t i o n s a t t h e b e g i n n i n g o f a n acc iden t , 
da ta o n acc iden t d e v e l o p m e n t , p h y s i c a l a n d s t a t i s t i c a l 
m o d e l s a n d acc iden t c o n t r o l a r r a n g e m e n t s . 
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5 S A F E T Y C R I T E R I A 

5 . 1 E L A B O R A T I O N O F S A F E T Y C R I T E R I A 

5.1.1 S a f e t y c r i t e r i a a re e s t ab l i shed a n d u s e d i n t h e 
f o l l o w i n g f o r m s : 

c o m p u l s o r y o b s e r v a n c e o f s a f e ty r u l e s i n accordance 
w i t h t h e r e q u i r e m e n t s o f l e g a l a n d s t a n d a r d t e c h n i c a l 
d o c u m e n t s ; 

o b s e r v a n c e o f e s t ab l i shed acceptable r i s k c r i t e r i a . 
5.1.2 T h e acceptable r i s k c r i t e r i a m a y b e : 
d e t e r m i n e d b y t h e c u s t o m e r w i t h i n t h e t e c h n i c a l 

a s s i g n m e n t f o r de s ign ; 
s p e c i f i e d b y s t a n d a r d t e c h n i c a l d o c u m e n t a t i o n ; 
e l a b o r a t e d a t t h e s tage o f r i s k a n a l y s i s p l a n n i n g w i t h 

p o s s i b l e c l a r i f i c a t i o n s i n t h e cou r se o f s tage c o m p l e t i o n 
o r o b t a i n i n g a n a l y s i s r e s u l t s . 

5.1.3 A c c e p t a b l e r i s k c r i t e r i a s h a l l b e agreed w i t h t h e 
R e g i s t e r a t t h e d e s i g n r e v i e w stage. 

5.1.4 T h e m a i n fac to r s i n e s t a b l i s h i n g t h e acceptable 
r i s k c r i t e r i a a re : 

soundness — c o n s i s t e n c y w i t h g o o d m a r i n e p r ac t i ce 
a n d a p p r o v e d safe p rocedu re s ; 

c o m p a r a b i l i t y o f c r i t e r i a f o r a l t e r n a t i v e v e r s i o n s o f 
o f f s h o r e o i l - a n d - g a s f i e l d c o n s t r u c t i o n ; 

a d e q u a c y o f c o m p r e h e n s i o n a n d a b i l i t y t o b e 
v e r i f i e d . 

5.1.5 T h e acceptable r i s k c r i t e r i a f o r t h e S P S , as 
a p p l i e d t o p o s s i b l e S P S i m p a c t s o n t h e e n v i r o n m e n t are 
e l a b o r a t e d a n d e s t ab l i shed u s i n g t h e f o l l o w i n g i n d i c e s : 

m a x i m u m o n e - t i m e d e s i g n a m o u n t s o f h a r m f u l 
l eakages i n t o t h e e n v i r o n m e n t p e r yea r ; 

t o t a l i t y o f f r equenc i e s o f e x c e e d i n g t h e s p e c i f i e d 
a m o u n t s o f h a r m f u l l eakages i n t o t h e e n v i r o n m e n t p e r 
year . 

T h e a b o v e c r i t e r i a s h a l l a c c o u n t f o r e c o l o g i c a l 
s e n s i t i v i t y o f t h e d e v e l o p m e n t a rea a n d v u l n e r a b i l i t y o f 
i n d i v i d u a l e l e m e n t s o f t h e e c o l o g i c a l s y s t e m s ( r e f e r t o 
i n f o r m a t i o n o n l eakages i n P a r t X " S a f e l y A s s e s s m e n t " 
o f t h e O G E R u l e s ) . 

5.1.6 I n accordance w i t h t h e A L A R P ( A s L o w A S 
R e a s o n a b l y P r a c t i c a b l e ) " a c c e p t a b l e r i s k " c o n c e p t 
a d o p t e d i n t h i s P a r t , ca tegor ies o f t h e acceptable r i s k 
c r i t e r i a f o r t h e e n v i r o n m e n t are : 

unaccep tab le r i s k — r i s k o f l eakages ( c o m b i n a t i o n s 
o f l e a k a g e a m o u n t s a n d f r equenc ies o f t h e i r e x c e e d i n g ) 
a t w h i c h d e s i g n s o l u t i o n s are r e c o g n i z e d as unaccep tab le 
a n d r e q u i r i n g r e v i s i o n o r c h a n g e - o v e r t o safer p rac t ices ; 

acceptable r i s k — r i s k o f l eakages f o r w h i c h t h e 
m e a s u r e s t a k e n m a y b e c o n s i d e r e d as s u f f i c i e n t . 

T h e t r a n s i t i o n a l a rea b e t w e e n t h e unaccep t ab l e a n d 
acceptable l e v e l s o f r i s k f o r t h e e n v i r o n m e n t i s d e f i n e d as 
a n a rea o f acceptable r i s k w h e r e i n a d d i t i o n a l s a f e l y 
m e a s u r e s are c o n s i d e r e d w i t h d u e a c c o u n t o f t e c h n i c a l 
a n d e c o n o m i c i n d i c e s o f t h e o f f s h o r e o i l - and -gas field 
d e v e l o p m e n t . 

5.1.7 T h e r i s k a c c e p t a b i l i t y c r i t e r i a as a p p l i e d t o 
m a t e r i a l d a m a g e s h a l l b e a p p r o v e d b y t h e c u s t o m e r . 

5.1.8 E x a m p l e s o f e s t a b l i s h i n g r i s k a c c e p t a b i l i t y 
c r i t e r i a as a p p l i e d t o i m p a c t s o n t h e e n v i r o n m e n t from 
subsea w e l l h e a d e q u i p m e n t a re g i v e n i n A p p e n d i x 4 . 
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APPENDIX 1 

T Y P I C A L S U B S E A W E L L H E A D S Y S T E M 

F i g . 1 
1 — t e m p o r a r y g u i d e b a s e ( T G B ) r u n n i n g t o o l ; 
2 — h o u s i n g r u n n i n g t o o l ; 
3 — h i g h - p r e s s u r e h o u s i n g r u n n i n g t o o l ; 
4 — c a s i n g h a n g e r r u n n i n g t o o l ; 
5 — t e s t t o o l ; 
6 — w e a r b u s h i n g ; 
7 — a n n u l u s s e a l a s s e m b l y ; 
8 — c a s i n g h a n g e r ; 
9 — w e a r b u s h i n g ; 
1 0 — a n n u l u s s e a l a s s e m b l y ; 
11 — c a s i n g h a n g e r ; 
12 — w e a r c a s i n g ; 
13 — a n n u l u s s e a l a s s e m b l y ; 
1 4 — c a s i n g h a n g e r ; 
15 — h o u s i n g b o r e p r o t e c t o r , 
1 6 — h i g h - p r e s s u r e w e l l h e a d h o u s i n g ; 
1 7 — c a s i n g ; 
1 8 — l o w - p r e s s u r e c o n d u c t o r h o u s i n g ; 
1 9 — p e r m a n e n t g u i d e b a s e ( P G B ) ; 
2 0 — t e m p o r a r y g u i d e b a s e ( T G B ) ; 
2 1 — c o n d u c t o r c a s i n g ; 
22 — s e a f l o o r ; 
23 — g u i d e l i n e s 
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A P P E N D I X 2 

T Y P E S O F X - M A S T R E E S 

F i g . 1 
V e r t i c a l X - m a s t r e e ( V X T ) : 

1 — s u r f a c e - c o n t r o l l e d s u b s u r f a c e s a f e t y v a l v e ( S C S S V ) c o n t r o l l i n e ; 
2 — t u b i n g h a n g e r ( T H ) ; 
3 — c o n d u c t o r h o u s i n g ; 
4 — c a s i n g h a n g e r s a n d s e a l a s s e m b l i e s ; 
5 — g u i d e p o s t s ( o p t i o n a l ) ; 
6 — X T c a p ; 
7 — X - m a s s t r e e ( X T ) ; 
8 — d o w n h o l e p r e s s u r e t e m p e r a t u r e t r a n s m i t t e r m o n i t o r i n g l i n e ; 
9 — f l o w l i n e c o n n e c t o r ; 
1 0 — X T c o n n e c t i v e f i t t i n g ; 
11 — g u i d e b a s e ; 
12 — f l o w l i n e / t i e - i n s p o o l f i t t i n g ; 
13 — w e l l h e a d ; 
1 4 — d r i l l i n g g u i d e b a s e o r t e m p l a t e s l o t ; 
a — p r o d u c t i o n s w a b v a l v e ( P S V ) a n d a n n u l u s s w a b v a l v e ( A S V ) m a y b e s u b s t i t u t e d w i t h p l u g s ; 
b — X T c a p m a y b e p r e s s u r e - c o n t a i n i n g o r n o n - p r e s s u r e - c o n t a i n i n g ; 
с — f l o w l i n e c o n n e c t i o n s h o w n c o n n e c t e d t o g u i d e b a s e , b u t m a y a l s o b e c o n n e c t e d d i r e c t l y t o W H A ; 
d — p r o d u c t i o n g u i u d e b a s e s h o w n 
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F i g . 2 
V e r t i c a l X - m a s t r e e ( V X T ) s h o w n w i t h t u b i n g s p o o l : 

1 — s u r f a c e - c o n t r o l l e d s u b s u r f a c e s a f e t y v a l v e ( S C S S V ) m o n i t o r i n g l i n e ; 
2 — t u b i n g h a n g e r ( T H ) ; 
3 — o r i e n t a t i o n s l e e v e ; 
4 — c o n d u c t o r h o u s i n g ; 
5 — c a s i n g h a n g e r s a n d s e a l a s s e m b l i e s ; 
6 — g u i d e p o s t s ( o p t i o n a l ) ; 
7 — X T c a p ; 
8 — w e l l h e a d ( X - m a s ) t r e e ; 
9 — d o w n h o l e p r e s s u r e t e m p e r a t u r e t r a n s m i t t e r m o n i t o r i n g l i n e ; 
1 0 — f l o w l i n e c o n n e c t o r ; 
11 — X T c o n n e c t i v e fitting; 
12 — g u i d e b a s e ; 
13 — f l o w l i n e / t i e - i n s p o o l f i t t i n g ; 
1 4 — t u b i n g s p o o l ; 
1 5 — X T g u i d e b a s e ; 
1 6 — w e l l h e a d ; 
1 7 — d r i l l i n g g u i d e b a s e o r t e m p l a t e s l o t ; 
a — p r o d u c t i o n s w a b v a l v e ( P S V ) a n d a n n u l u s s w a b v a l v e ( A S V ) m a y b e s u b s t i t u t e d w i t h p l u g s ; 
b — x T c a p m a y b e p r e s s u r e - c o n t a i n i n g o r n o n - p r e s s u r e - c o n t a i n i n g ; 
с — f l o w l i n e c o n n e c t i o n s h o w n c o n n e c t e d t o p r o d u c t i o n g u i u d e b a s e , b u t m a y a l s o b e c o n n e c t e d d i r e c t l y to W H A ; 
d — p r o d u c t i o n g u i d e b a s e s h o w n ( a l l o w s c o n n e c t i o n o f l o w l i n e s s ) 
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F i g . 3 
C o n c e n t r i c - t y p e v e r t i c a l X - m a s t r e e ( V X T ) : 

1 — a n n u l u s a c c e s s s h i f t v a l v e c o n t r o l l i n e ; 
2 — t u b i n g h a n g e r ( T H ) ; 
3 — a n n u l u s a c c e s s s l i d i n g s l e e v e ; 
4 — c o n d u c t o r h o u s i n g ; 
5 — c a s i n g h a n g e r s a n d s e a l a s s e m b l i e s ; 
6 — g u i d e p o s t s ( o p t i o n a l ) ; 
7 — X T c a p ; 
8 — W H A ; 
9 — d o w n h o l e p r e s s u r e t e m p e r a t u r e t r a n s m i t t e r ( D H P T T ) m o n i t o r i n g l i n e ; 
1 0 — s u r f a c e - c o n t r o l l e d s u b s u r f a c e s a f e l y v a l v e ( S C S S V ) c o n t r o l l i n e ; 
11 — flowline c o n n e c t o r , 
12 — X T c o n n e c t i v e f i t t i n g ; 
13 — g u u i d e b a s e ; 
1 4 — f l o w l i n e / t i e - i n t u b i n g s p o o l c o n n e c t o r ; 
1 5 — w e l l h e a d ; 
1 6 — d r i l l i n g g u i d e b a s e o r t e m p l a t e s l o t ; 
a — p r o d u c t i o n s w a b v a l v e ( P S V ) a n d a n n u l u s s w a b v a l v e ( A S V ) m a y b e s u b s t i t u t e d w i t h p l u g s ; 
b — X T c a p m a y b e p r e s s u r e - c o n t a i n i n g o r n o n - p r e s s u r e - c o n t a i n i n g ; 
с — f l o w l i n e c o n n e c t i o n s h o w n c o n n e c t e d t o p r o d u c t i o n g u i d e b a s e , b u t m a y a l s o b e c o n n e c t e d d i r e c t l y t o W H A ; 
d — p r o d u c t i o n g u i d e b a s e s h o w n ( a l l o w s c o n n e c t i o n o f f l o w l i n e s ) 
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F i g . 4 
C o n c e n t r i c - t y p e v e r t i c a l X - m a s t r e e ( V X T ) w i t h t u b i n g s p o o l : 

1 — a l t e r n a t i v e p o s i t i o n o f c r o s s - o v e r v a l v e ( X O V ) ; 
2 — s u r f a c e - c o n t r o l l e d s u b s u r f a c e s a f e t y v a l v e ( S C S S V ) c o n t r o l l i n e ; 
3 — a n n u l u s c o n n e c t i v e f i t t i n g ; 
4 — t u b i n g h a n g e r ( T H ) ; 
5 — o r i e n t a t i o n s l e e v e ; 
6 — c o n d u c t o r h o u s i n g ; 
7 — c a s i n g h a n g e r s a n d s e a l a s s e m b l i e s ; 
8 — g u i d e p o s t s ( o p t i o n a l ) ; 
9 — X T c a p ; 
1 0 — W H A ; 
11 — d o w n h o l e p r e s s u r e t e m p e r a t u r e t r a n s m i t t e r m o n i t o r i n g l i n e ; 
12 — f l o w l i n e c o n n e c t o r ; 
13 — X T c o n n e c t i v e f i t t i n g ; 
1 4 — g u u i d e b a s e ; 
1 5 — f l o w l i n e / t i e - i n s p o o l c o n n e c t o r ; 
1 6 — t u b i n g s p o o l ; 
1 7 — X T g u i d e b a s e ; 
1 8 — w e l l h e a d ; 
1 9 — d r i l l i n g g u i d e b a s e o r t e m p l a t e s l o t ; 
a — p r o d u c t i o n s w a b v a l v e ( P S V ) a n d a n n u l u s s w a b v a l v e ( A S V ) m a y b e s u b s t i t u t e d w i t h p l u g s ; 
b — X T c a p m a y b e p r e s s u r e - c o n t a i n i n g o r n o n - p r e s s u r e - c o n t a i n i n g ; 
с — f l o w l i n e c o n n e c t i o n s h o w n c o n n e c t e d t o p r o d u c t i o n g u i d e b a s e , b u t m a y a l s o b e c o n n e c t e d d i r e c t l y t o W H A ; 
d — p r o d u c t i o n g u i d e b a s e s h o w n ( a l l o w s c o n n e c t i o n o f f l o w l i n e s ) 
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F i g . 5 
H o r i z o n t a l X - m a s t r e e ( H X T ) : 

1 — h o r i z o n a l s t r o k i n g fittings; 
2 — S C S S V a n d D H P T T l i n e s ; 
3 — w e l l h e a d ; 
4 — X T c o n n e c t i v e fittings; 
5 — T H o r i e n t a t i o n h e l i x ; 
6 — c o m p l e t i o n s t a b s l e e v e ; 
7 — c o n d u c t o r h o u s i n g ; 
8 — c a s i n g h a n g e r s a n d s e a l a s s e m b l i e s ; 
9 — X T c a p ; 
1 0 — g u i d e p o s t s ( o p t i o n a l ) ; 
11 — i n t e r n a l t r e e c a p ( I T C ) ; 
12 — I T C p l u g ; 
13 — t u b i n g h a n g e r ( T H ) ; 
1 4 — T H p l u g ; 
1 5 — X - m a s t r e e ( X T ) ; 
1 6 — flowline c o n n e c t i v e fitting; 
1 7 — g u i d e b a s e ; 
1 8 — flowline/tie-in s p o o l c o n n e c t i v e fitting; 
1 9 — w e l l h e a d ; 
2 0 — d r i l l i n g g u i d e b a s e o r t e m p l a t e s l o t ; 
a — p e r m i t s a n n u l u s a c c e s s w i t h o u t h a v i n g t o r e m o v e I T C ; 
b — h y d r a u l i c / C L l i n e s m a y b e m a d e u p w i t h s t a t i c s e a l m e c h a n i s m s ; 
с — X T c a p m a y b e p r e s s u r e - c o n t a i n i n g o r n o n - p r e s s u r e - c o n t a i n i n g ; 
d — I T C s h o w n w i t h p l u g . I T C m a y a l s o b e b l i n d o r fitted w i t h b a l l v a l v e ; 
e — flowline c o n n e c t o n s h o w n c o n n e c t e d t o p r o d u c t i o n g u i d e b a s e , b u t m a y a l s o b e c o n n e c t e d d i r e c t l y t o W H A ; 

/ — p r o d u c t i o n g u i d e b a s e s h o w n ( a l l o w s c o n n e c t i o n o f flowlines) 
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F i g . 6 
T y p i c a l m u d l i n e s y s t e m w i t h w e l l h e a d a d a p t o r f o r c a s i n g a d a p t o r s i n s t a l l e d : 

1 — T H p r o f i l e ; 
2 — a n n u l u s o u t l e t ; 
3 — s t r u c t u r a l s u p p o r t r i n g ( o p t i o n a l ) ; 
4 — c a s i n g h a n g e r t i e b a c k a d a p t o r ; 
5 — c o n n e c t i v e fitting p r o f i l e ; 
6 — w e l l h e a d a d a p t o r ; 
7 — g u i d e l i n e s t r u c t u r e ; 
8 — c o n d u c t o r c a s i n g ; 
9 — m u d l i n e ; 
1 0 — c a s i n g h a n g e r ; 
11 — l a n d i n g r i n g ; 
12 — c a s i n g h a n g e r ; 
13 — c a s i n g h a n g e r 
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APPENDIX 3 

S C H E M A T I C D I A G R A M S O F M O N I T O R I N G , C O N T R O L 
A N D E M E R G E N C Y S H U T D O W N S Y S T E M S 

A S V — a n n u l u s s w a b v a l v e 
A M V — a n n u l u s m a s t e r v a l v e 
P S V — p r o d u c t i o n s w a b v a l v e 
U P M V — u p p e r m a s t e r v a l v e 
L P M V — l o w e r p r o d u c t i o n m a s t e r v a l v e 
P W V — p r o d u c t i o n w i n g v a l v e 
X O V — c r o s s o v e r v a l v e 
C I V — c h e m i c a l i n j e c t i o n v a l v e 
A W V — a n n u l u s w i n g v a l v e 

S C S S V — s u r f a c e - c o n t r o l l e d s u b s u r f a c e s a f e t y v a l v e 

F i g . 1 
T y p i c a l s e t o f e q u i p m e n t a n d v a l v e s 

F i g . 2 
D i r e c t h y d r a u l i c s y s t e m 



F i g . 4 
H y d r a u l i c s y s t e m s w i t h s e q u e n t i a l c o n t r o l 



F i g . 6 
M u l t i p l e x s y s t e m s 
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F i g . 7 
S u b s e a P o w e r e d A u t o n o m o u s C o n t r o l S y s t e m s ( S P A R C S ) 
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P O S S I B L E L E A K A G E S F R O M S U B S E A W E L L H E A D E Q U I P M E N T 
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APPENDIX 5 

L I S T O F R E C O G N I Z E D S T A N D A R D T E C H N I C A L D O C U M E N T S 

1 . I S O 1 3 6 2 8 - 1 : 2 0 0 5 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n h a n d o p e r a t i o n o f subsea p r o d u c ­
t i o n s y s t e m s — P a r t 1 : G e n e r a l r e q u i r e m e n t s a n d 
r e c o m m e n d a t i o n s . 

2 . I S O 1 3 6 2 8 - 2 : 2 0 0 6 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 2 : U n b o n d e d f l e x i b l e p i p e s y s t e m s f o r 
subsea a n d m a r i n e a p p l i c a t i o n s . 

3 . I S O 1 3 6 2 8 - 3 : 2 0 0 0 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 3 : T h r o u g h f l o w l i n e ( T F L ) s y s t e m s . 

4 . I S O 1 3 6 2 8 ^ 1 : 2 0 1 0 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 4 : Subsea w e l l h e a d a n d t r ee e q u i p m e n t . 

5 . I S O 1 3 6 2 8 - 5 : 2 0 0 2 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 5 : S u b s e a u m b i l i c a l s . 

6 . I S O 1 3 6 2 8 - 6 : 2 0 0 6 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 6 : S u b s e a p r o d u c t i o n c o n t r o l s y s t e m s . 

7 . I S O 1 3 6 2 8 - 7 : 2 0 0 5 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 7 : C o m p l e t i o n / w o r k o v e r r i s e r s y s t e m s . 

8. I S O 1 3 6 2 8 - 8 : 2 0 0 2 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 8: R e m o t e l y O p e r a t e d V e h i c l e ( R O V ) 
in te r faces o n subsea p r o d u c t i o n s y s t e m s . 

9 . I S O 1 3 6 2 8 - 9 : 2 0 0 0 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 9 : R e m o t e l y O p e r a t e d T o o l ( R O T ) 
i n t e r v e n t i o n s y s t e m s . 

1 0 . I S O 1 3 6 2 8 - 1 0 : 2 0 0 5 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 1 0 : S p e c i f i c a t i o n f o r b o n d e d f l e x i b l e 
p i p e . 

1 1 . I S O 1 3 6 2 8 - 1 1 : 2 0 0 7 P e t r o l e u m a n d n a t u r a l gas 
i n d u s t r i e s — D e s i g n a n d o p e r a t i o n o f subsea p r o d u c t i o n 
s y s t e m s — P a r t 1 1 : F l e x i b l e p i p e s y s t e m s f o r subsea a n d 
m a r i n e a p p l i c a t i o n s . 

1 2 . I S O 1 9 9 0 6 : 2 0 1 0 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — A r c t i c o f f s h o r e s t ruc tu re s . 

13 . I S O 1 0 4 2 3 : 2 0 0 4 P e t r o l e u m a n d n a t u r a l gas
i n d u s t r i e s — D r i l l i n g a n d p r o d u c t i o n e q u i p m e n t — 
w e l l h e a d a n d Chr i s tmas t r ee e q u i p m e n t . 

14 . I S O 4 4 0 6 : 1 9 9 9 H y d r o l i c f l u i d p o w e r — F l u i d s
— M e t h o d f o r c o d i n g t h e l e v e l o f c o n t a m i n a t i o n b y s o l i d 
pa r t i c l e s . 

See 
Circular 
1817c
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CIRCULAR LETTER No. 392-06-1409c dated 08.07.2020   

Re: 

amendments to the Rules for the Classification and Construction of Subsea Production 
Systems, 2017, ND No. 2-090601-003-E 

Item(s) of supervision: 

material, product, activities, ship 

Entry-into-force date: 
01.08.2020 

Valid till:  Validity period extended till:   

Cancels / amends / adds Circular Letter No.    dated   

Number of pages: 1+8  

Appendices: 

Appendix 1: information on amendments introduced by the Circular Letter 

Appendix 2: text of amendments to Part I "General Regulations for Technical Supervision" 

Director General                                           Konstantin G. Palnikov 

Text of CL: 

We hereby inform that the Rules for the Classification and Construction of Subsea Production Systems 
shall be amended as specified in the Appendices to the Circular Letter. The amendments will be introduced 
into the Rules at their re-publication. 

It is necessary to do the following: 

1. Bring the content of the Circular Letter to the notice of the RS surveyors, interested organizations and 
persons in the area of the RS Branch Offices' activity. 

2. Apply the provisions of the Circular Letter during review and approval of the technical documentation 
on subsea production systems, requested for review on or after 01.08.2020, as well as when performing 
technical supervision during manufacture of subsea production systems. 

List of the amended and/or introduced paras/chapters/sections:  

Part I: Section 4, para 4.1.4, Section 6, paras 7.1.5 — 7.1.7, 7.1.11, 7.2.7, 7.3.3, 7.3.6, 7.4.2, 7.5.1, 
Table 7.5.1, paras 7.5.2 — 7.5.4, 9.2.3 

Person in charge: Aleksey L. Sitchenko 392 +7 (812) 380-19-53 

"Thesis" System No. 20-140185 

 

  



Appendix 1 to Circular Letter 
No. 392-06-1409c dated 08.07.2020 

 
 

Information on amendments introduced by the Circular Letter 
(for inclusion in the Revision History to the RS Publication) 

 

Nos. Amended 
paras/chapters/sections 

Information on amendments Number and 
date of the 

Circular Letter 

Entry-into-force 
date 

1 Section 4 The heading of the Section 
has been aligned 
with the Russian version 
of the Rules 

392-06-1409c 
of 08.07.2020 

01.08.2020 

2 Para 4.1.4 The reference to the 
Guidelines on Technical 
Supervision of Industrial 
Safety of Hazardous 
Production Facilities and their 
Technical Devices has been 
deleted 

392-06-1409c 
of 08.07.2020 

01.08.2020 

3 Section 6 The Section has been 
completely amended. The 
Nomenclature of the Items 
of the Technical Supervision 
of the Subsea Production 
Systems has been specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 

4 Para 7.1.5 The references to 
the applicable requirements 
have been specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 

5 Paras 7.1.6 and 7.1.7 The paras have been 
completely amended. 
The requirements 
for documents confirming 
compliance of materials and 
products with the RS 
requirements have been 
specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 

6 Para 7.1.11 The references to 
the applicable requirements 
have been specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 

7 Para 7.2.7 New para containing 
reference to the requirements 
regarding type approval 
of materials, products and 
manufacturing processes 
has been introduced 

392-06-1409c 
of 08.07.2020 

01.08.2020 

8 Para 7.3.3 The references to 
the applicable requirements 
have been specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 

9 Para 7.3.6 The references to 
the applicable requirements 
have been specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 

10 Para 7.4.2 The references to 
the applicable requirements 
have been specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 



11 Para 7.5.1 The reference to 
the applicable requirements 
has been specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 

12 Table 7.5.1 Kind of activity with code 
27004000 has been deleted 

392-06-1409c 
of 08.07.2020 

01.08.2020 

13 Para 7.5.2 The reference to 
the applicable requirements 
has been specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 

14 Paras 7.5.3 and 7.5.4 Para 7.5.3 has been deleted. 
The para 7.5.4 has been 
renumbered 7.5.3 

392-06-1409c 
of 08.07.2020 

01.08.2020 

15 Para 9.2.3 The references to 
the applicable requirements 
have been specified 

392-06-1409c 
of 08.07.2020 

01.08.2020 

  



Appendix 2 to Circular Letter 
No. 392-06-1409c dated 08.07.2020 

 
 

RULES FOR THE CLASSIFICATION AND CONSTRUCTION OF SUBSEA 
PRODUCTION SYSTEMS, 2017, 

 
ND No. 2-090601-003-E 

 
 

PART I. GENERAL REGULATIONS FOR TECHNICAL SUPERVISION 
 
 

4 GENERAL REGULATIONS FOR TECHNICAL SUPERVISION 
 

1 Section 4. The heading is replaced by the following text: 
 

"4 GENERAL REQUIREMENTS FOR TECHNICAL SUPERVISION". 
 

2 Para 4.1.4 is replaced by the following text: 
 

"4.1.4 The Register technical supervision during design, construction and operation 
of the SPS, as objects of the field construction of the sea shelf, is carried out along with 
the procedures for supervision of these objects performed by the supervisory bodies of the RF, 
in accordance with the requirements of the RF legislation (refer to 2.2).". 

 
 

6 NOMENCLATURE OF ITEMS OF THE TECHNICAL SUPERVISION OF THE SUBSEA 
PRODUCTION SYSTEMS 

 
3 Section 6 is replaced by the following text: 

 
"6 NOMENCLATURE OF ITEMS OF THE TECHNICAL SUPERVISION OF THE SUBSEA 

PRODUCTION SYSTEMS 
 

6.1 The Nomenclature of Items of the Register Technical Supervision of the SPS 
(hereinafter referred to as "the SPS Nomenclature", refer to Table 6.1) specifies the items subject 
to the Register technical supervision during their manufacture at the manufacturer, installation 
and testing. 

6.2 The materials and products of SPS manufactured and installed under the Register 
technical supervision shall be delivered to the manufacturer, which performs the SPS 
construction, with the certificates or other documents evidencing their conformity to the 
requirements of these Rules and/or to the standards recognized by the Register as acceptable. 

6.3 Any amendments to the SPS Nomenclature may be introduced only if agreed with 
the Register. The materials and products not being part of the Nomenclature may be subject to 
survey on request from the customer. 

6.4 In case of technical supervision of SPS constructed with the use of brand-new materials 
and accessory components, the Register has a right to unilaterally introduce amendments to 
the SPS Nomenclature. 
 

T a b l e  6.1 
Nomenclature of Items of the Register Technical Supervision of the Subsea Production Systems 

 
The Nomenclature is presented in the form of table comprising six columns. 
Column 1 ("Code of item of technical supervision"): identification code of the material, product, 

production process or software, which consists of eight characters, is indicated. 
Column 2 ("Item of technical supervision"): name of the material, product, production process 

or software is indicated. 



Column 3 ("Group of item of technical supervision"): number of group of item of technical supervision 
(1 — 5) is indicated according to which the technical supervision type is assigned. 

Possible schemes of technical supervision for the groups are given in Tables 5.2-1 and 5.2-2, Part I 
"General Regulations for Technical Supervision" of the Rules for Technical Supervision during Construction 
of Ships and Manufacture of Materials and Products for Ships. 

Columns 4, 5, 6 ("installation", "Factory testing", "Operational testing"): necessity of technical 
supervision performed directly by the Surveyor (Р) is indicated. 
 

For the purpose of this Section: 
technical supervision during installation — examination and confirmation of compliance with 

the Register-approved technical documentation regarding the scope and location of items of technical 
supervision; 

factory testing during construction — testing of items of technical supervision after manufacture under 
test pressure and test load, as well as other tests confirming structure and reinforcement strength, quality 
of installation and tightness of systems and equipment; 

operational testing — testing confirming functionality and serviceability of items of technical 
supervision. When the scopes of the operational and factory testing concur, only one testing may be 
conducted. 



Code 
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Technical supervision of the Register 
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26000000 SUBSEA PRODUCTION SYSTEMS     

26010000 ARRANGEMENTS, EQUIPMENT     

26010100 
Foundations, bases and other structures to ensure 

fixation of the SPS 
    

26010101 foundations for wellhead equipment 5 Р — Р 

26010102 foundation of manifolds 5 Р — Р 

26010103 
foundations for equipment (separators, boosters, 
compressors, etc.) 

5 Р — Р 

26010104 riser basement 5 Р — Р 

26010105 templates 5 Р — Р 

26010106 guide arrangements for installation 5 Р — Р 

26010200 Protective structures: 5 Р — Р 

26010201 non-tight structures     

26010202 tight structures designed for hydrostatic pressure 5 Р — Р 

      

26020000 SYSTEMS AND PIPING     

26020100 Systems of well fluid gathering and treatment:     

26020101 fluid treatment system — Р Р Р 

26020102 fluid separation system — Р Р Р 

26020103 fluid injection/pumping-over system — Р Р Р 

26020104 water injection/pumping-over system — Р Р Р 

26020105 chemical reagent feed system — Р Р Р 

26020200 Drive and control systems:     

26020201 hydraulic — Р Р Р 

26020202 electric — Р Р Р 

26020203 pneumatic — Р Р Р 

26020204 combined — Р Р Р 

26020300 Wellhead equipment:     

26020301 casing head unit 3 Р Р Р 

26020302 tubing hanger unit (tubing head) 3 Р Р Р 

26020303 Christmas tree 3 Р Р Р 

26020304 Christmas tree cap 3 Р Р Р 

26020305 wellhead equipment for work performance in the well 3 Р Р Р 

26020306 lower riser package (drilling/workover) 3 Р Р Р 

26020307 X-mas tree guide frames 3 Р Р Р 

26020308 wellhead assembly connectors 3 Р Р Р 

26020400 Manifolds and manifold units:     

26020401 manifold units/manifolds 4 Р Р Р 

26020402 manifold pipelines 3 Р Р Р 

26020500 Shutoff and control valves, valve assembly:     

26020501 shutoff power driven valves 3 Р Р Р 

26020502 choke and control power driven valves 3 Р Р Р 

26020503 power driven valves for injection of chemical reagents 3 Р Р Р 

26020600 Hoses and umbilicals:     

26020601 subsea hoses 3 Р Р Р 

26020602 umbilicals with electric/hydraulic/optical fibre channels 3 Р Р Р 

26020603 umbilical termination heads 3 Р Р Р 

26020604 subsea terminations and jumpers 3 Р Р Р 

26020700 Flowlines:     

26020701 flowline connector units 3 Р Р Р 

26020702 pipelines 3 Р Р Р 

26020800 Well fluid metering equipment 3 Р Р Р 

      

26050000 ELECTRICAL EQUIPMENT     

26050100 Subsea electric power supply and distribution systems:     

26050101 power supply units 4 Р Р Р 

26050102 uninterruptible power supplies 4 Р Р Р 

26050103 subsea power distribution systems 4 Р Р Р 

26050104 subsea transformers 4 Р Р Р 

26050105 subsea frequency converters 4 Р Р Р 

26050106 subsea cable connectors controlled by ROV 3 Р Р Р 

26050200 Electric drives:     

26050201 drive motors of pumps 3 Р — Р 

26050202 electric drives of actuators 3 Р — Р 
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26050203 subsea electrical drives of compressor plants 3 Р Р Р 

26050204 electrical drives of process machinery 3 Р Р Р 

26050300 Cables and conductors:     

26050301 power cables 3 — — — 

26050302 signal cables 3 — — — 

26050303 optical fibre cables 3 — — — 

26050304 cable end fitting 3 Р Р Р 

26050305 communication lines (conductors) 3 — — — 

26050400 Subsea production video surveillance systems 3 Р — Р 

      

26070000 MATERIALS     

26070100 Steel rolled products:     

26070101 for tubes and pipes and elements of pipelines 4М — — — 

26070102 pipes and tubes for process pipelines 4М — — — 

26070103 elements of process pipelines 4М — — — 

26070104 for protective structures, bases and foundations 4М — — — 

26070200 Steel semi-finished products:     

26070201 for wellhead assembly 4М — — — 

26070202 for fittings, connectors, terminations, etc. 4М — — — 

26070300 Welding consumables 2М — — — 

26070400 Welding process 2М — — — 

      

26090000 AUTOMATED CONTROL SYSTEMS     

26090100 Indication, Alarm, Control, Protection and Logging systems:     

26090101 hydraulic 4 Р Р Р 

26090102 electrical 4 Р Р Р 

26090103 electro-hydraulic 4 Р Р Р 

26090104 multiplex 4 Р Р Р 

26090105 autonomous 4 Р Р Р 

26090200 Integrated monitoring and control buoys 4 Р Р Р 

26090300 
Systems for monitoring, control and emergency 
protection: 

    

26090301 surface 5 Р Р Р 

26090302 subsea for hydraulic and electro-hydraulic systems 5 Р Р Р 

26090303 subsea electronic 5 Р Р Р 

26090304 modem units and checker units 4 Р Р Р 

26090400 
Systems for designation of SPS elements and for 
guidance of servicing subsea facilities and tools: 

    

26090401 
sonar systems for designation of SPS elements and for 
guidance of servicing subsea facilities and tools 

4 Р — Р 

26090500 High integrity pressure protection system (HIPPS) 4 Р Р Р 

". 



7 TECHNICAL SUPERVISION DURING MANUFACTURE OF MATERIALS AND PRODUCTS 
FOR THE SUBSEA PRODUCTION SYSTEMS AT THE MANUFACTURER 

 
4 Para 7.1.5. The reference to "Section 7 and Chapter 10.2" is replaced by the reference to 
"Sections 9, 11 and 12". 

 
5 Paras 7.1.6 and 7.1.7 are replaced by the following text: 

 
"7.1.6 Depending on the item belonging to the group of technical supervision, 

the compliance of materials and products with the RS requirements shall be confirmed by 
the following documents: 

.1 Certificate filled-in and signed by the Register (С); 

.2 Certificate filled-in and signed by an official of the firm (manufacturer) and drawn up 
(endorsed) by the Register (СЗ); 

.3 Document drawn up by the manufacturer in which the material or product compliance with 
the RS requirements is declared (МС); 

.4 Document drawn up by the manufacturer according to the standards of the firm (М); it shall 
contain data satisfactory for RS. 

7.1.7 The contents of the certificates (С, СЗ) and the Document (MC) shall identify 
the material, product, their types, main parameters, as well as the manufacturer of materials and 
products. 

Document (МС) shall at least contain: 
address of the manufacture place; 
name of technical documentation on an item and date of its approval by RS; 
name, type or grade of the material or product; 
manufacturing or serial number, lot number (as relevant); 
name of the document containing data on the surveys and tests performed by the firm 

(manufacturer); 
number, issue date and validity period of the Type Approval Certificate (СТО); 
firm (manufacturer) statement of the item compliance with the approved type specified in the 

Type Approval Certificate (СТО); 
signature of the authorized person of the firm (manufacturer). 
Validity period of the certificates (С, СЗ) and documents (М, МС) is not specified. For 

the products of group 2, the contents of the Document (MC) shall be coordinated during the type 
approval.". 
 
6 Para 7.1.11. The reference to "Sections 5 to 12" is replaced by the reference 
to "Section 5". 
 
7 Chapter 7.2 "Approval of Type Materials, Products and Manufacturing Processes" 
is supplemented by para 7.2.7 reading as follows: 
 

"7.2.7 In other cases the type approval of materials, products and manufacturing processes 
shall be carried out according to Section 6, Part I "General Regulations for Technical Supervision" 
of the Rules for Technical Supervision during Construction of Ships and Manufacture of Materials 
and Products for Ships.". 
 
8 Para 7.3.3. The reference to "Sections 7 and 9" is replaced by the reference to "Sections 8 
and 10". 
 
9 Para 7.3.6. The reference to "Section 7 and requirements of 9.2.1.1, 9.2.2.1, 9.2.2.2, 
9.2.4.1, 9.2.4.2, 9.2.5 and 9.2.6" is replaced by the reference to "Section 8 and requirements 
of 10.2.1.1, 10.2.2.1, 10.2.2.2, 10.2.4.1, 10.2.4.2, 10.2.5 and 10.2.6". 
 
10 Para 7.4.2. The reference to "Sections 7 and 10" is replaced by the reference to "Sections 
8 and 11". 
 
11 Para 7.5.1. The reference to "Section 7" is replaced by the reference to "Section 8". 
 



12 Kind of activity "Design for the SPS" with code 27004000 is deleted from Table 7.5.1. 
 
13 Para 7.5.2. The reference to "11.2" is replaced by the reference to "Section 12". 
 
14 Para 7.5.3 is deleted. Para 7.5.4 is renumbered 7.5.3. 
 
 

9 TECHNICAL SUPERVISION OF THE SUBSEA PRODUCTION SYSTEMS IN SERVICE 
 
15 Para 9.2.3. The reference to "Sections 7 and 8" is replaced by the reference to "Sections 8 
and 9". 

 



 

CIRCULAR LETTER No. 392-05-1731c dated 30.03.2022 

Re: 
amendments to the Rules for the Classification and Construction of Subsea Production Systems, 2017, 
ND No. 2-090601-003-E considering the experience in technical supervision 

Item(s) of supervision: 
pig launchers/receivers 

Entry-into-force date: 
15.04.2022 

Cancels / amends / adds Circular Letter No.    dated   

Number of pages: 1 + 6  

Appendices: 
Appendix 1: information on amendments introduced by the Circular Letter 
Appendix 2: text of amendments to Parts I "General Regulations for Technical Supervision", II "General 
Requirements for Design of the Subsea Production Systems" and VIII "Field Subsea Pipelines and Risers" 

Director General                                           Konstantin G. Palnikov 

Text of CL: 
We hereby inform that the Rules for the Classification and Construction of Subsea Production Systems 
shall be amended as specified in the Appendices to the Circular Letter. 

It is necessary to do the following: 
1. Bring the content of the Circular Letter to the notice of the RS surveyors, interested organizations and 

persons in the area of the RS Branch Offices' activity. 
2. Apply the provisions of the Circular Letter during review and approval of the technical documentation on 

materials and products as well as when performing technical supervision during manufacture of materials 
and products, when the requests for service rendering listed above are received on or after 15.04.2022. 

List of the amended and/or introduced paras/chapters/sections: 
Part I: Chapter 1.1 and Table 6.1 
Part II: para 1.3.6 
Part VIII: Section 2 
Person in charge: Alexey L. Sitchenko 392 +7 812 3801953 

"Thesis" System No. 22-55632 
 



Appendix 1 to Circular Letter 
No. 392-05-1731c dated 30.03.2022 

 
 

Information on amendments introduced by the Circular Letter 
(for inclusion in the Revision History to the RS Publication) 

 
Nos. Amended 

paras/chapters/ 
sections 
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Appendix 2 to Circular Letter 
No. 392-05-1731c dated 30.03.2022 

 
 

RULES FOR THE CLASSIFICATION AND CONSTRUCTION OF SUBSEA 
PRODUCTION SYSTEMS, 2017 

 
ND No. 2-090601-003-E 

 
 

PART I. GENERAL REGULATIONS FOR TECHNICAL SUPERVISION 
 
 

1 DEFINITIONS AND ABBREVIATIONS 
 

1 Chapter 1.1. After the definition "Barrier", the definition "Quick-action coupling" is 
introduced reading as follows: 
 

"Q u i c k - a c t i o n  c o u p l i n g  is an end termination designed to connect hoses and/or 
umbilicals to the SPS items including pig launchers/receivers by a remotely operated vehicle.". 
 
2 Chapter 1.1. After the definition "Choke valve", the definition "Pig launcher/receiver" is 
introduced reading as follows: 
 

"P i g  l a u n c h e r / r e c e i v e r  is an equipment designed for receiving and/or launching 
of cleaning, intelligent, separation and sealing pigs in the flow of the conveyed working medium 
of the subsea pipeline.". 
 
3 Chapter 1.1. After the definition "Connector", the definition "Pigs" is introduced reading 
as follows: 
 

"P i g s  (cleaning pigs, geometry tools and scrapers) are gauges, intelligent pigs and other 
devices transferred in the pipeline by the flow of conveyed working medium and intended for 
cleaning and/or inspection of the pipeline.". 
 
 

6 NOMENCLATURE OF ITEMS OF THE REGISTER TECHNICAL SUPERVISION 
OF THE SUBSEA PRODUCTION SYSTEMS 

 
4 Table 6.1. New codes 26020900 and 26020901 are introduced as follows: 
 

" 
26020900 Pig launching/receiving systems – Р – Р 
26020901 Pig launchers/receivers 5 Р Р Р 

". 
 
 

PART II. GENERAL REQUIREMENTS FOR DESIGN OF 
THE SUBSEA PRODUCTION SYSTEMS 

 
 

1 GENERAL SAFETY PRINCIPLES 
 

5 Para 1.3.6 is replaced by the following text: 
 

"1.3.6 The requirements for the cathodic protection and sacrificial anode system of the 
SPS shall comply with 7.4 of Part I "Subsea Pipelines" of the SP Rules, as far as applicable.". 
 



PART VIII. FIELD SUBSEA PIPELINES AND RISERS 
 

6 New section 2 is introduced reading as follows: 
 

"2 SUBSEA PIG LAUNCHERS AND/OR RECEIVERS 
 
 

2.1 GENERAL 
 

2.1.1 Pig launchers/receivers shall ensure launching and/or receiving of cleaning, 
intelligent, separation and sealing pigs in the flow of the conveyed working medium. 

2.1.2 The working medium, temperature and pressure of working medium for pig 
launchers/receivers shall be indicated in the technical documentation. 

2.1.3 The working pressure of the pig launcher/receiver shall be selected based on the 
technical parameters of the subsea pipeline to be connected. 

2.1.4 In addition to the requirements of this Chapter, pig launchers/receivers shall 
comply with the applicable requirements in 3.6 of Part V "Systems and Piping" of the OGE 
Rules. 

2.1.5 The requirements for seismic resistance of the pig launchers/receivers shall be 
as per 2.1.7 of Part III "Operational Conditions and Design Loads". 

2.1.6 The external loads shall be calculated in accordance with Part I "Subsea 
Pipelines" of the SP Rules and GOST R 54382. 

2.1.7 Structural protection shall be provided to prevent mechanical damage to the 
hydraulic control lines of the pig launchers/receivers. 

 
 

2.2 DESIGN REQUIREMENTS 
 

2.2.1 The internal design pressure of the pig launchers/receivers shall be assumed to 
be equal to at least the design pressure of the pipeline. When using the pig receiver/launcher 
for the test pressure build up in the pipeline, the working pressure of the pig receiver/launcher 
shall be taken equal to the test pressure of the pipeline. 

2.2.2 The design of the pig launchers/receivers shall take account of the loads that 
occur during installation, operation, maintenance, decommissioning, during lifting operations 
in workshop (on shore), when moving from ship to ship (at sea) and passing the splash zone. 
The calculations of the above loads shall be submitted to the Register for review as part of the 
technical documentation on pig launchers/receivers. 

2.2.3 The design of the pig launchers/receivers shall enable inserting of cleaning, 
intelligent, separation and sealing pigs of the specified sizes and types. 

2.2.4 All blank and enclosed load-bearing structural components of pig 
launchers/receivers made of shaped and round pipes, as well as metal sheets, shall have 
through holes to reduce hydraulic resistance in submersing pig launchers/receivers into water. 

2.2.5 The design of the pig launcher/receiver support shall enable axial and angular 
alignment to achieve acceptable values ensuring the operability of the means used for 
connection of the pig launcher/receiver to the SPS and SP equipment. 

2.2.6 The pig launcher/receiver shall be designed with end terminations for connecting 
quick-action couplings using ROV.  

2.2.7 The welding and weld quality are subject to the requirements in 7.6 of Part I 
"General Regulations for Technical Supervision". 

2.2.8 The design characteristics of the supports of pig launchers/receivers shall be 
established in the technical documentation. The supports shall transmit loads from the pig 
launcher/receiver to the foundations, the requirements for which are given in Part IV 
"Foundations". The number and technical parameters of the supports shall be determined 
taking into account the allowable loads. 

2.2.9 The pig launchers/receivers shall be designed with special devices to ensure 
ROV operation in accordance with the requirements of ISO 13628-8. 

2.2.10 The design of the control panel shall allow ROV access to control the shutoff 
valves of the pig launcher/receiver piping, connect the quick-action couplings with the working 



medium hoses and carry out leak tests of connections between the quick-action couplings and 
pig launchers/receivers. 

2.2.11 Controls for shutoff valves with position indicators ("open-close"), connectors for 
quick-action couplings, connectors for hydraulic plugs and sockets for temporary storage of 
hydraulic line protection plugs shall be brought out to the control panel of the pig 
launcher/receiver. 

2.2.12 Shutoff valves shall be installed on the piping of the pig launcher/receiver in 
accordance with the applicable requirements of GOST R 59305. Connection shall be carried 
out by welding. 

2.2.13 The ROV tool socket for controlling shutoff valves shall be made according to 
ISO 13628-8. 

2.2.14 The pig launcher/receiver shall be designed with nozzles for filling, draining and 
testing the tightness of the end closure. 

2.2.15 The design of the end closure shall include a pig stop to ensure that the required 
volume inside the pig launcher/receiver barrel is available for reception of cuttings. The 
required volume for reception of cuttings shall be calculated and specified in the technical 
documentation for the pig launcher/receiver. 

2.2.16 Protective plugs and plugs for quick-action couplings shall be designed to enable 
installation and removal using ROV in accordance with ISO 13628-8. 

2.2.17 It is recommended that the pig signaller can be installed and removed using ROV. 
2.2.18 If a digital display is used for pressure and temperature measurement devices, 

its specifications shall ensure that ROV cameras provide a good quality video image, including 
in low water clarity and light-level conditions. It is recommended that the pressure and 
temperature measuring and recording device be equipped with an internal digital data storage 
for recording sensor readings and a connector for accessing the data. 

2.2.19 The location and fixing of the pressure and temperature measuring and recording 
device on the pig launcher/receiver shall ensure that it is protected from accidental contact 
with ROV and rigging equipment. 

2.2.20 The internal diameter of the pig launcher/receiver shall be the same as the 
internal diameter of the pipeline adjacent to the pig launcher/receiver, and shall have no 
structural obstructions that could interfere with the passage of pigs. 

2.2.21 The longitudinal weld of the pig launcher/receiver shall not coincide with the 
branch opening, and the minimum distance between them shall be 150 mm. 

2.2.22 A thermal relief valve shall be fitted in pig launchers/receivers which are used for 
liquid media or media containing liquid phase. 

2.2.23 The requirements for corrosion protection of the pig launcher/receiver equipment 
shall be in accordance with 1.3 of Part II "General Requirements for Design of the Subsea 
Production Systems". 

2.2.24 Coating materials for stainless steel components shall not contain metallic zinc in 
the primer. 

2.2.25 The fasteners shall not be cadmium plated. 
 
 

2.3 MATERIALS 
 

2.3.1 When selecting materials for the manufacture of component parts of pig 
launchers/receivers, the requirements and recommendations of GOST R 59305 shall be taken 
into account. 

2.3.2 Materials and welded joints of the pig launcher/receiver components under 
internal pressure shall be subjected to mechanical tests in accordance with 4.2.3.6 of Part I 
"Subsea Pipelines" of the SP Rules, unless otherwise specified in the documentation approved 
by the Register. The requirements for the materials of pig launchers/receivers may comply with 
national and/or international standards providing approximate equivalence of the requirements 
in comparison with the Register requirements for the pipes of the subsea pipeline to be 
connected (including the requirements for corrosion resistance), and the RS-approved 
technical documentation. 

2.3.3 The actual value of the yield stress for the pig launcher/receiver components, 
which are under electrochemical protection, shall not exceed 950 MPa. 



2.3.4 The use of titanium and its alloys for electrochemically protected components is 
not permitted. 

2.3.5 Corrosion protection in accordance with Section 7 of Part I "Subsea Pipelines" of 
the SP Rules shall be provided for the surfaces of the pig launcher/receiver components that 
are in contact with the formation fluid. Areas of contact sealing surfaces made of low-alloy 
steels are recommended to be protected by anti-corrosion hard-facing of ХН75МБТЮ nickel 
alloy or its equivalent. 

2.3.6 The hardness of the metal seal material shall be lower than the hardness of the 
surfaces in contact with the metal seal. 

2.3.7 The metal sealing rings for joint elements in contact with the formation fluid and 
seawater shall be made from corrosion-resistant alloys. 

2.3.8 Non-metallic materials of the pig launcher/receiver components shall be resistant 
to the media with which they come into contact throughout their service life, taking into account 
the operating temperature range. 

2.3.9 Non-metallic materials for seals in contact with the formation fluid shall be 
resistant to rapid depressurization and ageing in hydrocarbon service. 

2.3.10 Non-metallic materials for seals shall be resistant to all reagents injected into the 
system. 

2.3.11 The material of sacrificial anodes for electrochemical protection shall be selected 
according to the operating conditions as per 1.3.6 of Part II "General Requirements for Design 
of the Subsea Production Systems". 

 
 

2.4 REQUIREMENTS FOR TESTS, INSPECTIONS AND INSTALLATION 
 

2.4.1 To check the quality of pig launchers/receivers, they shall be tested in accordance 
with the manufacturer's test programme approved by the RS. 

2.4.2 A mixture consisting of 60 % of water and 40 % of mono-ethylene glycol is 
recommended for hydraulic testing of pig launchers/receivers. Condensate formation on the 
surface of the walls of the pig launcher/receiver is not permitted. Test medium of a different 
composition may be used, provided it is neutral or comprises an appropriate corrosion inhibitor 
for metallic and non-metallic materials in the pig launcher/receiver. 

2.4.3 The pressure during hydraulic testing shall be monitored using two calibrated 
pressure gauges. Both pressure gauges shall be of the same type, range of measurement, 
accuracy class and scale value. Accuracy class of the pressure gauges is up to 1,0 over the 
entire measuring range. 

2.4.4 Overall and connection dimensions shall be checked after hydraulic strength and 
leak tests as well as after final treatment of the pig launcher/receiver barrel before application 
of the corrosion protection coating. 

2.4.5 Checking the internal diameter of the pig launcher/receiver barrel shall be carried 
out by pulling a drift diameter gauge with a diameter equal to at least 97 % of the internal 
diameter of the pig launcher/receiver. An electronic gauging pig may be used to check the 
internal diameter. 

2.4.6 The hardness of the gauge material shall be less than the specified hardness of 
the pig launcher/receiver barrel. 

2.4.7 The pig launcher/receiver shall be considered to have passed the test if the drift 
diameter gauge does not jam during the check and there is no mechanical damage on the 
surface of the drift diameter gauge. 

2.4.8 The quality assessment of the welds of pig launchers/receivers shall be carried 
out taking into account the requirements in 7.6 of Part I "General Regulations for Technical 
Supervision". 

2.4.9 Welding operations shall be carried out by welders who have been certified in 
accordance with the rules for certification of welders and welding engineers according to the 
requirements set out in 7.6 of Part I "General Regulations for Technical Supervision". 

2.4.10 To confirm the electrochemical characteristics of the alloy, the sacrificial anodes 
shall undergo certification tests in accordance with 7.4.3 of Part I "Subsea Pipelines" of the SP 
Rules. 



2.4.11 The operability checks of the components of pig launchers/receivers shall be 
carried out as part of the test programme approved by the Register, drawn up taking into 
account the manufacturer's recommendations. 

2.4.12 Reviewing the operability of the components of pig launchers/receivers depends 
on the design features of the components and comprises the checking of: 

operability of the pig signaller and other instruments; 
alignment means of pig launchers/receivers; 
operability of shutoff valves; 
kicking of pigs; 
operability of the connection devices between the pig launcher/receiver and the matching 

SPS component. 
2.4.13 The unprotected components of the pig launcher/receiver shall withstand, without 

damage, a collision with ROV at a speed of up to 1,5 m/s. The maximum impact energy shall 
be calculated from the impact of the heavy duty work class ROV. 

2.4.14 The design documentation developer shall carry out a simulation of the sequential 
ROV operations to access the pig launcher/receiver components. 

2.4.15 Tightness testing of end closures shall be carried out in accordance with the 
manufacturer's recommendations. 

2.4.16 Hydrostatic testing for leak and strength shall be conducted before the corrosion 
protection coating is applied. 

2.4.17 The test pressure for hydrostatic strength tests shall be taken in accordance 
with 8.6.4 of Part I "Subsea Pipelines" of the SP Rules. The pig launcher/receiver shall be held 
under test pressure for at least 60 minutes. 

2.4.18 After holding under test pressure, a leak test shall be conducted. The pressure 
value for leak testing shall be taken in accordance with 8.6.5 of Part I "Subsea Pipelines" of 
the SP Rules. The holding time during leak tests shall be sufficient to inspect the outer surface 
of the pig launcher/receiver, all its split-type joints and welds, but not less than 30 minutes. 

2.4.19 The pig launcher/receiver is considered as having passed the leak test if, under 
normal conditions, no visible leaks were detected during the holding under pressure. Decrease 
in pressure during the holding periods shall be less than 1 % of the test pressure. 

2.4.20 The bearing capacity of the pig launcher/receiver structures shall be verified by 
strength calculation and/or testing. 

2.4.21 Vibration testing of individual components of pig launchers/receivers shall be 
carried out in accordance with the applicable requirements of GOST 30546.2. 

2.4.22 The installation and mounting of pig launchers/receivers shall be carried out in 
accordance with the pig launcher/receiver operating manual and installation instruction 
developed by the manufacturer. The installation shall be conducted by a specialised 
organisation recognised by the Register in accordance with 7.5 of Part I "General Regulations 
for Technical Supervision". 

2.4.23 It shall be possible to monitor the installation and mounting of the pig 
launcher/receiver under water using ROV. 

2.4.24 In case of corrosion protection coating damage resulting from transportation of 
the pig launcher/receiver, loading/unloading and construction and installation works, it is 
allowed to repair the corrosion protection coating. Corrosion protection coating repairs shall be 
performed by an organisation recognised by the Register according to 7.5 of Part I "General 
Regulations for Technical Supervision", manufacturer's recommendations and operational 
procedure for corrosion protection coating repairs agreed with the Register. 

2.4.25 The pig launcher/receiver shall be examined by ROV after installation, prior to 
commissioning, by RS-recognised organizations in accordance with 7.5 of Part I "General 
Regulations for Technical Supervision". The scope, methods and frequency of in-service 
examinations of pig launchers/receivers shall be determined in accordance with 9.3 of Part I 
"General Regulations for Technical Supervision". 

2.4.26 When carrying out in-line inspection using pig launchers/receivers, the applicable 
requirements of 4.1.2.3 of the Guidelines on Technical Supervision during Construction and 
Operation of Subsea Pipelines shall be followed.". 
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Appendix 2 to Circular Letter 
No. 392-05-1786c dated 21.06.2022 

 
 

RULES FOR THE CLASSIFICATION AND CONSTRUCTION OF SUBSEA 
PRODUCTION SYSTEMS, 2017 

 
ND No. 2-090601-003-E 

 
 

PART I. GENERAL REGULATIONS FOR TECHNICAL SUPERVISION 
 
 

1 DEFINITIONS AND ABBREVIATIONS 
 

1 Chapter 1.1. After the definition "Choke valve", the definition "Protective structure" is 
introduced reading as follows: 
 

"P r o t e c t i v e  s t r u c t u r e  is the structure designed to protect the subsea equipment of 
the SPS from damage by accidental loads (impact of ice formations, dropped objects, anchors, 
fishing gear, etc.).". 
 
2 Chapter 1.1. After the definition "High integrity pressure protection system (HIPPS)", 
the definitions "Sea (water area) depth" and "Date of SPS construction" are introduced reading 
as follows: 
 

"S e a  ( w a t e r  a r e a ) d e p t h is the vertical distance measured from the seabed to the 
average water level plus the total height of astronomical and storm tides. 

D a t e  o f  S P S  c o n s t r u c t i o n  is the day, month and year specified in the Report of 
the acceptance committee, drawn up in accordance with the requirements of national 
supervisory bodies.". 

 
 

PART II. GENERAL REQUIREMENTS FOR DESIGN OF THE SUBSEA 
PRODUCTION SYSTEMS 

 
 

1 GENERAL SAFETY PRINCIPLES 
 

3 New para 1.3.7 is introduced reading as follows: 
 

"1.3.7 The following structural materials of SPS shall be additionally checked for their 
susceptibility to hydrogen embrittlement under the action of cathodic protection in sea water: 

martensitic stainless steels and high-alloy steels with a yield strength of more than 900 MPa; 
hardened low-alloy steels, with a hardness value higher than 35 HRC; 
nickel-based precipitation-hardened alloys; 
high-strength titanium alloys.". 
 

 
PART V. PROTECTIVE STRUCTURES 

 
 

1 GENERAL 
 
4 Paras 1.4 and 1.6 are deleted. Para 1.5 is renumbered 1.4. 
 



5 New paras 1.5 — 1.13 are introduced reading as follows: 
 

"1.5 Electrochemical protection shall be designed as per applicable requirements 
in 1.3.6 and 1.3.7 of Part II "General Requirements for Design of the Subsea Production 
Systems" of these Rules. 

1.5.1 To prevent snagging from fishing gear, the sacrificial anodes of the 
electrochemical protection system shall be located inside the protective structure. At the same 
time, access to the sacrificial anodes of the protective structure shall be provided for visual and 
instrumental monitoring of the state of electrochemical protection by ROV. 

1.5.2 Protective structures shall ensure the continuity of the electrical circuit between all 
components under electrochemical protection. 

1.6 The protective structure shall facilitate the tie-in of flow lines (flow line tie-in shall 
be effective regardless of selected tie-in system). 

1.7 For over trawl able structures, the following recommendations apply: 
protective structure shall deflect all fishing equipment; 
vertical structural corners shall have maximum true angle of 58° from the horizontal, 

optimized to assist trawl and trawl-wire deflection; 
corners, ramps and equivalent structures shall penetrate the seabed to avoid snagging 

from trawl warp lines; 
overall geometry of the structure and the size of openings shall be such that trawl doors 

are prevented from entering into the structure; 
if vertical side bracings are included, these shall be spaced to prevent intrusion and 

rotation of trawl equipment, without restricting subsea structure access for maintenance; 
all protrusions shall be designed to prevent snagging of nets; 
all external members which are not part of a closed protective structure shall have a 

minimum radius of 250 mm. 
1.8 When designing protective structures, including protective cap and hatches, 

dropped-objects and fishing-gear loads shall be taken into account in accordance with GOST 
R 59305 (Appendix F, Form F5). 

1.9 Confirming calculations of the bearing capacity of the protective structure shall be 
submitted to the RS. When designing the load-bearing and protective members of the protective 
structure, the loads sustained by the equipment during transportation, lifting operations in air and 
water, mounting, installation and operation shall be taken into account. The analysis shall be 
carried out taking into account the recommendations specified in ISO 13628-15. 

1.10 It is recommended that the mating of protective structures be checked using the 
module on which it is installed, or a dummy. The dummy shall fully replicate the profile 
geometry of the mating element. 

1.11 Components of protected equipment shall not protrude beyond the frame of the 
protective structures. 

1.12 The handles and controls for ROV shall be manufactured in accordance with 
ISO 13628-8. 

1.13 The controls for connecting ROV shall be protected from mechanical damage 
during lifting and mounting operations, positioning and docking of ROV.". 
 
 

2 STRUCTURES RELIEVED OF HYDROSTATIC PRESSURE 
 

6 New paras 2.5 — 2.19 are introduced reading as follows: 
 

"2.5 The height of the protective structure shall be minimized and such that 
deformation of the roof caused by dropped-object impact does not result in contact of the roof 
with the SPS equipment. This shall take into account the provisions of ISO 13628-8 with regard 
to allowing ROV access to protected equipment. 

2.6 Lifting lugs or other structural elements intended for transportation and 
installation of equipment in accordance with GOST R ISO 13628-4 shall be located on the 
protective structure. 

2.7 Design calculations of lifting/mounting operations shall be carried out. The 
calculation shall be conducted taking into account the applicable requirements in ISO 10855-1 
and ISO 10855-2. 



2.8 The calculation shall contain the list of initial data, control criteria, description of 
the design scenarios, description of the methodology and software used, calculation results 
and conclusions based on the calculation results. 

2.9 The calculation shall contain information about the monitored parameters of the 
equipment condition, which make it possible to unambiguously determine the possibility of 
performing the planned operations. 

2.10 All blank and enclosed load-bearing structural components of the protective 
structure made of shaped and round pipes, as well as those made of metal sheets by rolling, 
shall have openings for filling with water and air escape when submersed and to ensure 
equalization of external and internal hydrostatic pressure when the depth changes during 
installation. 

2.11 To reduce hydraulic resistance in submersing the protective structure into water 
and to facilitate the splash zone transfer, all horizontal protective elements of the protective 
structure, such as metal or glass fibre reinforced sheets, shall have openings for the passage 
of water and air. The openings shall not affect the function of the equipment and its 
components. 

2.12 The geometric dimensions of the hatches and mounting openings in the roof of 
the protective structure shall allow the mounting/dismounting of the protected equipment, its 
removable components or SPS equipment to be connected. 

2.13 The design of lifting devices for lifting operations shall provide for the possibility 
of unhindered dismounting/mounting of removable protective hatches. 

2.14 To provide access to protected equipment, the weight of moving and removable 
modules of the protective structure dismantled by ROV shall be selected taking into account 
the allowable handling capacity of the ROV's manipulator. 

2.15 Moving and removable parts of the protective structure shall include locking 
mechanisms and open/closed position indicators with interfaces for control by ROV. 

2.16 Moving and removable modules of the protective structure shall have a guidance 
and positioning system. When designing removable components of the protective structure, it 
is necessary to include a guidance system for mounting/dismounting. 

2.17 The protective structure of the subsea wellhead system shall ensure that the 
corrosion inhibitor can be supplied to the wellhead production bore of the subsea wellhead 
system using ROV. 

2.18 For the protective structure of the subsea wellhead system, it is recommended 
to have height-adjustable supports. It shall be ensured that the supports are penetrated at 
least 300 mm into seabed soil to avoid the risks of protective structure snagging from fishing 
gear and its tipping over. 

2.19 Fixation of the protective structure of the subsea wellhead system at the wellhead 
is provided by the weight of the structure and the structural element with a cylindrical surface 
to ensure radial contact with the mating cylindrical surface of the subsea wellhead system in 
order to limit movement in the horizontal direction. It is allowed to use locking mechanisms.". 



 

CIRCULAR LETTER No. 391-05-1817c dated 14.09.2022 

Re: 
amendments to the Rules for the Classification and Construction of Subsea Production Systems, 2017, 
ND No. 2-090601-003-E 

Item(s) of supervision: 
pipeline end manifold 

Entry-into-force date: 
01.10.2022 

Cancels / amends / adds Circular Letter No.    dated   

Number of pages: 1 + 3  

Appendices: 
Appendix 1: information on amendments introduced by the Circular Letter 
Appendix 2: text of amendments to Part I "General Regulations for Technical Supervision", Part VIII "Field 
Subsea Pipelines and Risers" and Appendix 5. 

Director General                                           Konstantin G. Palnikov 

Text of CL: 
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1. Bring the content of the Circular Letter to the notice of the RS surveyors, interested organizations and 
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materials and products as well as when performing technical supervision during manufacture of materials 
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List of the amended and/or introduced paras/chapters/sections: 
Part I: Chapter 1.1 
Part VIII: Section 3 
Appendix 5: items 12 — 15 
Person in charge: Pavel O. Agapov 391 +7 812 380-19-53 

"Thesis" System No. 22-193010 
 



Appendix 1 to Circular Letter 
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Information on amendments introduced by the Circular Letter 
(for inclusion in the Revision History to the RS Publication) 

Nos. Amended 
paras/chapters/ 

sections 

Information on amendments Number and 
date of the 

Circular Letter 

Entry-into-force 
date 

1 Part I, Chapter 1.1 Definition "Manifold" has been 
specified 

391-05-1817c
of 14.09.2022

01.10.2022 

2 Part VIII, Section 3 New Section has been introduced 
containing requirements for 
pipeline end manifold 

391-05-1817c
of 14.09.2022

01.10.2022 

3 Appendix 5, 
items 12 — 15 

New item 12 (ISO 13628-15) has 
been introduced in list of 
recognized standard technical 
documents. Exiting items 12 — 14 
have been renumbered 13 — 15 

391-05-1817c
of 14.09.2022

01.10.2022 
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RULES FOR THE CLASSIFICATION AND CONSTRUCTION OF SUBSEA 
PRODUCTION SYSTEMS, 2017, 

 
ND No. 2-090601-003-E 

 
 

PART I. GENERAL REGULATIONS FOR TECHNICAL SUPERVISION 
 
 

1 DEFINITIONS AND ABBREVIATIONS 
 

1 Chapter 1.1. The definition "Manifold" is replaced by the following text: 
 

"M a n i f o l d  is a collection of pipes with the necessary valves, assembled in such a way 
as to allow selective direction of flows.". 

 
 

PART VIII. FIELD SUBSEA PIPELINES AND RISERS 
 
 

2 New Section 3 is introduced reading as follows: 
 

"3 PIPELINE END MANIFOLD (PLEM) 
 
3.1 The PLEM shall ensure that the fluid flow through the subsea pipeline is shut off 

and/or redistributed to other subsea piping systems and SPS, including riser systems, 
depending on the operational need stipulated by the design. 

3.2 The transported medium, its temperature and working pressure for PLEM shall 
be indicated in the technical documentation. The working and design pressures of PLEM shall 
be specified based on the technical parameters of the subsea pipeline to be connected, the 
design pressure of PLEM shall be assumed to be equal to at least the design pressure of the 
pipeline. 

3.3 The design of the PLEM and its seabed base (foundation) shall take account of the 
loads that occur during installation, operation, maintenance, decommissioning, during lifting 
operations in workshop (on shore), when moving from ship to ship (at sea) and passing the 
splash zone. The calculations of the above loads shall be submitted to the Register for review 
as part of the technical documentation on PLEM. 

3.4 The external loads shall be calculated in accordance with Part I "Subsea 
Pipelines" of the SP Rules and GOST R 54382. The requirements for seismic resistance of 
PLEM shall be as per 2.1.7 of Part III "Operational Conditions and Design Loads". 

3.5 Protection of PLEM equipment shall be provided where necessary. The 
protection shall be designed in compliance with the requirements of Part V "Protective 
Structures". 

3.6 The design of the PLEM seabed base (foundation) shall meet the requirements 
of Part IV "Foundations". 

3.7 The welding and weld quality requirements shall comply with 7.6 of Part I 
"General Regulations for Technical Supervision". 

3.8 On agreement with the customer, the PLEM shall be designed with special 
devices to ensure ROV operation in accordance with the requirements of ISO 13628-8. 

3.9 The requirements for corrosion protection of the PLEM and its seabed base 
(foundation) shall be in accordance with 1.3 of Part II "General Requirements for Design of the 
Subsea Production Systems". 



3.10 The material of sacrificial anodes for electrochemical protection shall be selected 
according to the operating conditions as per 1.3.6 of Part II "General Requirements for Design 
of the Subsea Production Systems". 

3.11 To confirm the electrochemical characteristics of the alloy, the sacrificial anodes 
shall undergo certification tests in accordance with 7.4.3 of Part I "Subsea Pipelines" of the SP 
Rules. 

3.12 The design of PLEM shall enable passage of cleaning, intelligent, separation and 
sealing pigs of the specified sizes and types. 

3.13 The valves installed on the PLEM, depending on the purpose, shall comply with: 
ISO 13628-4 for cluster manifolds; 
ISO 14723 for valves of subsea pipeline systems, including offloading piping. 
The applicable requirements in 2.3 of Part VII "Systems for Gathering and Treatment of 

Well Fluids" shall also be taken into account. 
3.14 When selecting materials for the manufacture of component parts of PLEM, the 

requirements and recommendations of GOST R 59305 and ISO 13628-15 shall be taken into 
account. 

3.15 Materials and welded joints of the PLEM components under internal pressure 
shall be subjected to mechanical tests in accordance with 4.2.3.6 of Part I "Subsea Pipelines" 
of the SP Rules, unless otherwise specified in the documentation approved by the Register. 

3.16 To check its quality, the PLEM shall be tested in accordance with the 
manufacturer's test programme approved by the RS.". 

 
 

APPENDIX 5 
 

3 New item 12 is introduced reading as follows: 
 

"12. ISO 13628-15: 2011 Petroleum and natural gas industries — Design and 
operation of subsea production systems — Part 15: Subsea structures and manifolds;". 
 
4 Existing items 12 — 14 are renumbered 13 — 15. 
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