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E n erg y  a n d  en viro n m en t

Controlling 
the gas flow
ABB’s  S C AD A a n d  S y s tem  8 00x A im p ro ve L N G  o p era tio n s  a n d  m a n a g em en t
Zhimei Feng, Fei Wang, Xiaoxing Bi

Many new liquefied natural gas (LNG) 

projects have been completed and 

are operating successfully in China, 

increasing LNG import trade volumes. 

International trade of LNG is generally 

based on long-term take or pay con-

tracts where a buyer will pay even if 

the product is not required. This 

means that the import volume and 

storage capacity at the receiving ter-

minal is directly influenced by down-

stream consumers. A transportation 

plan is specified in the contract, 

which determines the volume of LNG 

shipped from the upstream output 

 terminal to the low-temperature stor-

age tank of the receiving terminal. 

Through in-depth analysis of the 

 supply and demand chain, a process 

control system is devised to ensure 

that the storage facility has the capac-

ity to receive all scheduled shipments 

of LNG. This is achieved by controlling 

the gas transmission between the 

LNG receiving terminal and the trunk 

line. By  utilizing information process-

ing and automation control technolo-

gy, errors of judgment can be avoided 

so that the arrival of LNG shipments at 

the  eceiving terminal are coordinated 

 efficiently and safely with gas trans-

mission and combined dispatching of 

gas to downstream users. 



tribution. For the Fujian LNG project 

a process  has been es tablished  that 

includ es LNG prod uction, s torag e, 

transportation, receiv ing  and  reg as ifi-

cation 1 . 

A c o n s ta n t s u p p ly  o f 
 n a tu ra l g a s  to  p o wer 
 s ta tio n s  a n d  m a rk etin g  
n etwo rk s  is  m a in ta in ed  
th ro u g h  in teg ra ted  
 p ro d u c tio n , tra n s p o rta tio n  
a n d  d is trib u tio n .

The LNG receiving terminal 

Generally , LNG receiv ing  term inals 

are com posed  of fiv e process  subsy s -

tem s ; nam ely  LNG unload ing , s torag e, 

reg as ification (ex port), v apor process -

ing  and  flaring  (v enting ) 2 . 

LNG unloading and storage 

A fter the LNG transport ship has 

berthed  at the jetty , the LNG output 

pipeline on the ship is connected  to 

the onshore unload ing  pipeline v ia the 

unload ing  arm  on the jetty . The LNG 

carg o is then pum ped  ashore from  the 

tank  on the ship to a s torag e tank  at 

the receiv ing  term inal. D uring  this pro-

cess the g as pressure in the storag e 

tank  on the ship w ould  g rad ually  d rop, 

so to m aintain pressure, g as in the 

onshore storag e tank  is sent back  to 

the ship’s s torag e tank  by  w ay  of the 

g as return pipeline and  g as arm . D uring  

period s w hen no LNG is unload ing , 

the unload ing  pipeline onshore is k ept 

cold  using  LNG from  the onshore stor-

ag e tank ’s transfer pum p outlet. This 

LNG is returned  to the storag e tank  by  

m eans of an insulated  pipeline.

LNG regasification and export 

A fter pressuriz ation throug h the tank ’s 

transfer pum p, part of the LNG in the 

s torag e tank  enters  the recond enser 

so that a g iv en am ount of v apor is 

 liq uefied . The m ix ed  LNG from  the 

 recond enser and  the tank ’s  low -pres-

sure pum p is  pressuriz ed  us ing  a 

hig h-pressure pum p and  it enters  the 

v aporiz er. M eters  m easure the g as  v ol-

um e before it passes  throug h the g as 

Generally , LNG is  transported  by  spe-

cial transport ships from  the output 

term inal, at the place of orig in, to the 

receiv ing  term inal, w here it is  allow ed  

to form  a g as and  is d is tributed  throug h 

g as transm iss ion lines to the end  users . 

The principal ing red ient of natural g as 

is  m ethane (C H
4
). W hen cooled  to 

about –  1 6 2 ° C , und er ord inary  pres-

sure, it form s  a liq uid . The v olum e of 

natural g as  can be red uced  to about 

1 / 6 0 0  w hen liq uefied , m ak ing  it m ore 

conv enient for long  d is tance transpor-

tation, s torag e and  utiliz ation. LNG 

has therefore becom e the m ajor m od e 

for natural g as  transportation by  sea.1 ) 

Tod ay , a constant supply  of g as  to 

pow er s tations and  m ark eting  net-

w ork s  is  m aintained  throug h integ rat-

ed  prod uction, transportation and  d is -

The Fujian LNG project in S outh-

eas t C hina is  the firs t project 

 und er the ind epend ent m anag em ent, 

cons truction, operation and  m ainte-

nance of a d om es tic enterprise in 

 C hina. S ince February  2 0 0 9 , the g as 

for the project has been supplied  by  

Ind ones ia from  its  Tog g uh Gas Field . 

Its  current im port capacity  is  2 .6  m il-

lion m etric tons of LNG per y ear w ith 

a further planned  ex pans ion of 5  m il-

lion m etric tons per y ear forecas t for 

operations bey ond  2 0 1 2 . The project 

includ es an LNG receiv ing  term inal 

and  a 3 6 0  k m  g as  transm is s ion line, 

w hich passes  throug h coas tal reg ions 

and  cities , nam ely  Fuz hou, P utian, 

Q uanz hou, X iam en and  Z hang z hou in 

the southeas t of the Fujian P rov ince, 

supply ing  g as  to fiv e city  g as  com pa-

nies  and  three g as -fired  pow er plants .
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1  L N G  in d u s try  c h a in  s y s tem

C ontrolling  the g as flow

L N G  o u tp u t 
term in a l

V o y a g e in  b a lla s t

V o y a g e with  c a rg o

G a s  m a rk etin g  
n etwo rk s

P o wer s ta tio nL N G  rec eivin g  term in a l

L o a d in g

U n lo a d in g

Footnote

1) S ee “ T a n k in g  a lo n g ”  o n  p a g e 7 4  o f ABB Review 

 1/2009.

2  T h e p ro c es s in g  s y s tem  fo r a n  L N G  rec eivin g  term in a l

L N G  c a rrier
U n lo a d in g  a rm

BOG  

c o m p res s o r

M eterin g  s ta tio n
L o n g - d is ta n c e 

p ip elin e

ORV

ORV

ORV

H P  p u m p

S to ra g e ta n k

L N G  s to ra g e ta n k

Rec o n -

d en s er
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To control the pum p’s  d irection of 

 operation at the receiv ing  term inal, 

the com bined  d ispatch control log ic 

w as  built into the D C S  s y s tem  at the 

receiv ing  term inal. A s  part of the inte-

g rated  d es ig n, priority  w as  g iv en to 

ensure s m ooth inform ation ex chang e 

betw een the D C S  and  S C A D A . A t 

d ow n (E S D ) s y s tem  F a c tb o x  2 , a fire and  

g as  (F& G) m onitoring  s y s tem  F a c tb o x  3  

and  a d is tributed  control s y s tem  (D C S ) 
F a c tb o x  4 , both local operation control 

and  rem ote m onitoring  s y s tem s  w ere 

req uired . Integ rating  these m ultiple 

s y s tem s  w as  the m os t technically  chal-

leng ing  aspect of the project. 

transm is s ion line to the end  users . To 

g uarantee the norm al operation of the 

tank ’s  transfer pum ps and  hig h pres-

sure ex port pum ps, it is  necessary  to 

set reg urg itant pipelines at all pum p 

d ischarg es . In this  w ay  it is  feas ible to 

reg ulate the flow  us ing  the reg urg itant 

pipeline to com pensate for chang es in 

LNG transport capacity , so that low  

tem peratures in the s y s tem  can be 

g uaranteed  ev en w hen output has 

s topped . 

LNG vapor processing and venting 

The v apor process ing  s y s tem  is  d e-

s ig ned  to g uarantee norm al LNG s tor-

ag e tank  operation w ithin a certain 

pressure rang e. W ithin the s torag e 

tank  a pressure transm itter m onitors 

pressure v alues to ensure the tank  is 

neither und er nor ov er pressure. W hen 

the pressure is  abov e or below  the set 

v alue, the v apor process ing  s y s tem  

tak es  appropriate action to control the 

g aseous pressure ins id e the s torag e 

tank . To prev ent a v acuum  in the LNG 

s torag e tank , a v acuum -g as  supply  

s y s tem  is  prov id ed  in the process flow .

ABB’s  S C AD A s y s tem  
a d o p ts  a n  o p en , 
c o m p a tib le a n d  wid ely  
a c c ep ted  s ta n d a rd  
 c o m m u n ic a tio n  p ro to c o l 
s o  th a t in fo rm a tio n  c a n  
b e ex c h a n g ed  with  m o s t 
ty p es  o f d is trib u ted  
 c o n tro l s y s tem  c o n tro llers .

The trunk line

The trunk  line com prises  a g as  pipe-

line w ith branch lines, a v alv e s tation 

and  an offtak e s tation. The v alv e s ta-

tion is  d es ig ned  to block  the pipeline 

and  prov id e unm anned  m onitoring  

and  rem ote control, w hile the offtak e 

s tation is  d es ig ned  to transfer natural 

g as  d ow ns tream  to end  users , such as 

city  g as  s tations and  pow er plants , 

once it has been filtered , m etered , 

heated  and  pressure reg ulated  3 . 

LNG control system

S ince the Fujian LNG project inv olv ed  

processes , includ ing  a superv isory  

control and  d ata acq uis ition (S C A D A ) 

s y s tem  F a c tb o x  1 , an em erg ency  shut-

T h e S C AD A V a n ta g e s y s tem  im p ro ves  th e 

u tiliz a tio n  effic ien c y  o f th e p ip elin e s ervic e 

a n d  th e b o o s tin g  s ta tio n . As  a  res u lt, tu rn o ver 

is  a c c elera ted  a n d  fu n c tio n s  a re en h a n c ed . 

L N G  c a n  b e tra n s p o rted  fro m  th e p la c e o f 

p ro d u c tio n  –  in  th e s h o rtes t tim e a n d  a t m in i-

m u m  c o s t –  to  th e p la c e o f  in s ta lla tio n . T h e 

s o lu tio n  p ro vid ed  b y  ABB k eep s  th e o p era t-

in g  c o s t a s  lo w a s   p o s s ib le. 

C h a ra c teris tic s :

 Red u n d a n t a n d  o p en  s tru c tu re

 Ob jec t- o rien ted  rea l- tim e d a ta b a s e

 In teg ra ted  h is to ric  rec o rd  s erver

 In teg ra ted  p ip elin e m o d el a n d  a d va n c ed  

flo w c h a rt

 E x p a n d a b ility  fro m  s in g le- n o d e eq u ip m en t 

to  m u lti- s erver s y s tem

 In tu itive c o n fig u ra tio n  to o ls  in vo k ed  in  th e 

to ta l s y s tem  a n d  a p p lic a tio n

 C o m m u n ic a tio n  p ro to c o ls  s u p p o rtin g  

OP C  a n d  in d u s tria l s ta n d a rd s , s u c h  a s  

IE C  8 7 0 5  101/104  a n d  D N P 3.0

 C a n  b e in teg ra ted  s im p ly  with  th e a u to -

m a tic  s o lu tio n  fo r p ip elin e s ta tio n  c o n tro l

F a c tb o x  1  S u p ervis o ry  c o n tro l a n d  d a ta  a c q u is itio n  (S C AD A) V a n ta g e s y s tem

T h e S C AD A V a n ta g e s y s tem  p ro vid es  c o n tro l 

a n d  d a ta  a c q u is itio n  fo r s p ec ia liz ed  in d u s -

tries , s u c h  a s  L N G  s to ra g e a n d  s u p p ly . It is  

vers a tile with  o p en  c o m p a tib ility , a llo win g  

 a p p lic a tio n s  ra n g in g  fro m  a n  in s ta lla tio n  in  a  

s in g le- n o d e p a ttern  to  a  m u lti- s erver s y s tem .

In  a d d itio n , th e p ro c es s es  a re p erfo rm ed  

b a s ed  o n  th e p rin c ip le o f c lien t/s erver a n d  a  

red u n d a n t o b jec t- o rien ted  s y s tem . T h ro u g h  

a  c o n fig u ra b le a u th o riz a tio n  s y s tem , it p ro -

vid es  a  s ec u rity  g u a ra n tee to  p reven t u n a u -

th o riz ed  p ers o n n el fro m  lo g g in g  o n  to  th e 

s y s tem . T h e s y s tem  c o m m u n ic a tes  th ro u g h  

th e OD BC , C OM , OP C  a n d  OL E  s ta n d a rd  

p ro to c o ls  (fo r m o re d eta ils  s ee “OP C  U n ified  

Arc h itec tu re”  o n  p a g e 5 6  o f th is  is s u e o f 

ABB Review). In  a d d itio n  to  th es e a d va n c ed  

c h a ra c teris tic s , it p o s s es s es  fro n t-en d  c o m -

m u n ic a tio n  with  red u n d a n t c o n fig u ra tio n  a n d  

c a n  fu n c tio n  u s in g  rem o te d evic es  to  c o m -

p lete a u to m a tic  s witc h o ver s h o u ld  c o m m u n i-

c a tio n s  b e in terru p ted .

3  T h e n etwo rk  s tru c tu re d ra win g  o f F u jia n  L N G  a u to - c o n tro l s y s tem

OS

D C S

E S D

T o ta l 12 s ets  o f 
s u b s ta tio n  c o n tro l 
s y s tem  (S C S )

T o ta l 6  s ets  o f BV S

W AN

P L C
IE D s

OS

OS

OS

M a in  c o n tro l c en ter

S C AD A
s ervers

S C AD A
s ervers

Ap p lic a tio n
s ervers

L N G  term in a l
ABB S y s tem  8 00x A

S C AD A
c lien t

D C S E S D F & G IE D s

Ap p lic a -
tio n
s ervers

E m erg en c y  c o n tro l c en ter

O O
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open rack  v aporiz er (O R V ), w hich is 

heated  by  seaw ater. 

The D C S  is  a m ajor autom ation s y s tem  

used  to m onitor and  control the pro-

cess  flow  at the LNG receiv ing  term i-

nal. In ad d ition the s y s tem  also con-

s is ts  of the follow ing  tw o ind epend ent 

parts : the E S D  s y s tem , w hich is  d e-

s ig ned  to shut d ow n the receiv ing  

 term inal and  the F & G m onitoring  

 s y s tem , w hich is  d es ig ned  to d etect 

fire and  LNG or NG leak ag e. The E S D  

s y s tem  uses A B B ’s  safety  control s y s -

tem  w ith safety  integ rity  lev el 3  (S IL3 ). 

W hen process  d is turbances threaten 

personal security , the env ironm ent or 

eq uipm ent, or hav e the potential to 

cause m ajor econom ic losses , the E S D  

s y s tem  initiates  the correspond ing  in-

terlock  protection to prev ent further 

haz ard s  or accid ents  escalating . The 

F& G sy s tem  used  w as  A B B ’s  fire and  

g as  control s y s tem  w ith S IL3 . This  s y s -

tem  d etects  fires  and  the leak ag e of 

LNG and  haz ard ous g ases , initiates  an 

alarm , activ ates  fire ex ting uishing  s y s -

tem s  as  req uired  and  tak es  m easures 

to isolate prod uction eq uipm ent.

Gas transmission-line control system

A B B ’s  S C A D A  V antag e, used  to m oni-

tor and  control the g as  transm is s ion 

line, cons is ts  m ainly  of prim ary  and  

back up d ispatch control centers , sev -

to integ rate a S C A D A  s y s tem  w ith a 

D C S  s y s tem , and  it is  ev en hard er to 

integ rate control s y s tem s  w hen pro-

v id ed  by  d ifferent m anufacturers . The 

Fujian LNG project ad opted  A B B ’s 

 E x tend ed  A utom ation S y s tem  8 0 0 x A  to 

ov ersee control s y s tem s  at the LNG 

receiv ing  term inal and  A B B ’s  S C A D A  

V antag e to ov ersee control s y s tem s  on 

the g as -transm is s ion line F a c tb o x  5 . This 

m eant that the D C S , E S D  s y s tem  and  

F& G sy s tem  at the  receiv ing  term inal 

s tation w ere fully  integ rated  us ing  the 

S y s tem  8 0 0 x A  platform . Its  ability  to 

use d iv erse com m unication protocols 

enables the S y s tem  8 0 0 x A  softw are to 

ex chang e d ata seam les s ly  w ith third -

party  eq uipm ent at the receiv ing  ter-

m inal, w hile the S C A D A  V antag e soft-

w are for the g as  transm is s ion line 

 allow s  the  s im ultaneous m onitoring  

of both central and  s tation control 

s y s tem s .

The receiving terminal control system

In term s  of control areas, the autom a-

tion s y s tem  of the receiv ing  term inal 

can be d iv id ed  into a central control 

s y s tem  and  a jetty  control s y s tem . The 

central and  jetty  control s y s tem s  con-

tain a D C S , an E S D  sy s tem  and  an F& G 

m onitoring  s y s tem . The assets  und er 

central control includ e all d ev ices ex -

cept those on the jetty , ie, the s torag e 

tank , com pressor, recond enser and  

present, m os t protocols  d es ig ned  for 

internal com m unication betw een the 

D C S  s y s tem  and  the D C S  controller 

are d ev eloped  ind epend ently  and  are 

freq uently  incom patible. A B B ’s  S C A D A  

s y s tem  how ev er ad opts  an open, com -

patible and  w id ely  accepted  s tand ard  

com m unication protocol so that infor-

m ation can be ex chang ed  w ith m os t 

ty pes of D C S  controllers . It is  not easy  

1. T h ro u g h  th e E S D  b u tto n , m a n u a l 

em erg en c y  s h u td o wn  c a n  b e trig g ered  

to  is o la te th e p ro c es s in g  eq u ip m en t o f 

va rio u s  u n its .

2. E m erg en c y  s h u td o wn  is  trig g ered  

th ro u g h  th e a u to m a tic  d etec tio n  in s tru -

m en t o f th e s y s tem ; fo r in p u t s ig n a ls , 

u s e vo tin g  to  g u a ra n tee th e effec tive-

n es s  o f a la rm  o r s h u td o wn  s ig n a l.

3. Res et o f em erg en c y  s h u td o wn . After 

th e in terlo c k  trig g erin g  c o n d itio n s  h a ve 

b een  m a n u a lly  c o n firm ed  a n d  res et, th e 

s y s tem  c a n  rec o ver to  a  n o rm a l s ta te 

to  g u a ra n tee th e s a fety  o f p ro d u c tio n .

4 . In terlo c k  b y p a s s . T h e E S D  s y s tem  a ls o  

p ro vid es  m a in ten a n c e b y p a s s  a n d  a n  

o p era tio n  o verrid e b u tto n , wh ic h  a re 

u s ed  to  c o n d u c t a n  o n lin e tes t o n  

eq u ip m en t with o u t a ffec tin g  n o rm a l 

p ro d u c tio n , to  s h u td o wn  a  b y p a s s  o f 

th e s ig n a l a t th e tim e o f th e in itia l s ta rt 

o f th e p ro c es s  s y s tem  a n d  to  c o n d u c t 

a  b y p a s s  o p era tio n  o n  th e E S D  in ter-

fa c e wh en  th e b y p a s s  p erm its  th e 

s witc h  to  b e o n  th e a llo wa b le p o s itio n . 

F a c tb o x  2  M a in  d es ig n  fu n c tio n s  o f th e

  E S D  s y s tem

1. C o llec t a n d  d is p la y  th e wo rk in g  s ta tes  

o f c o m b u s tib le g a s  a n d  fire d etec to r

2. D etec t L N G  lea k a g e a n d  g ive a u d ib le 

a n d  vis u a l a la rm  fo r th e d etec ted  a b -

n o rm a l s ta te

3. C o llec t a n d  d is p la y  th e wo rk in g  s ta tes  

o f fire- fig h tin g  eq u ip m en t a n d  a u x ilia ry  

fa c ilities

4 . E x ec u te th e lo g ic  o f em erg en c y  c u t- o ff 

a n d  d is p la y  em erg en c y  c u t- o ff a la rm  

s ig n a l

5 . L in k  fire- fig h tin g  eq u ip m en t

6 . Ou tp u t em erg en c y  s to p  s ig n a l to  E S D

F a c tb o x  3  M a in  d es ig n  fu n c tio n s  o f th e

  F & G  s y s tem

1. P ro vid e rea l- tim e m o n ito rin g  o f p ro d u c tio n  

p ro c es s es , s u c h  a s  p res s u re, liq u id  level, 

tem p era tu re a n d  flo w

2. D y n a m ic a lly  d is p la y  th e p ro d u c tio n  flo w 

o f th e rec eivin g  s ta tio n , m a jo r p ro c es s  

 p a ra m eters  a n d  th e ru n n in g  s ta te o f 

eq u ip m en t

3. G ive a la rm  fo r a b n o rm a l o p era tin g  c o n d i-

tio n s , p rin t th e a la rm  fo r th e rec o rd  a n d  

s to re im p o rta n t p a ra m eters

4 . Allo w o n lin e s ettin g  a n d  m o d ific a tio n  o f 

p ro c es s  c o n tro l p a ra m eters  a n d  c o n d u c t 

rem o te o p era tio n s  o n  d evic es  s u c h  a s  

va lves  a n d  p u m p s

5 . M o n ito r th e u n lo a d in g , s to ra g e a n d  g a s ifi-

c a tio n  o f L N G  a s  well a s  th e ex p o rt a n d  

m eterin g  o f n a tu ra l g a s

6 . M a in ta in  rea l- tim e c o m m u n ic a tio n  with  th e 

fo llo win g  s y s tem s  to  c o m p lete th e c en tra l-

iz ed  m a n a g em en t o f th e p ro d u c tio n  in fo r-

m a tio n  o f th e en tire rec eivin g  s ta tio n :

F a c tb o x  4  M a in  d es ig n  fea tu res  o f th e D C S

 L N G  s to ra g e ta n k  d a ta  a c q u is itio n  s y s tem

 Bo il- o ff g a s  (BOG ) c o m p res s o r

 V ib ra tio n  m o n ito rin g  s y s tem  fo r in - ta n k  

p u m p  a n d  h ig h - p res s u re p u m p

 E x p o rt p ip elin e S C AD A c o n tro l s y s tem

 W h a rf b erth in g  s y s tem

 S h ip - to - s h o re c o m m u n ic a tio n  s y s tem

 P M S  s y s tem

 N a tu ra l g a s  a n a ly z er

 T a n k er lo a d in g  c o n tro l s y s tem

 E lec tro c h lo rin e s y s tem

 S ea wa ter s y s tem

 T ra d e m eterin g  s y s tem

 E S D  s y s tem

 F & G  s y s tem  
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C ontrolling  the g as flow

E n erg y  a n d  en viro n m en t

offtak e s tation, are transm itted  to the 

D C S  s y s tem . Throug h firew all protec-

tion, authoriz ed  users  can log  onto 

the W eb serv er v ia the Internet to sub-

m it and  m od ify  the g as  nom ination 

plan. The com bined  d ispatching  func-

tion of the D C S  w ill cond uct a g as 

transm is s ion and  d is tribution forecas t 

accord ing  to the liq uid  lev el in the 

s torag e tank , the LNG transportation 

plan and  the g as  d eliv ery  plan for 

d ow ns tream  users . Then it w ill d is -

patch and  control the ex port q uantity  

D C S , such as the lev el of LNG in the 

s torag e tank  and  the ex port q uantity  

allocated  for d ispatch by  truck s . This 

d ata is  com m unicated  by  s tand ard  

protocols , such as the O P C  protocol 

or M O D B U S  TC P / IP . R eg ard ing  D C S  

as  an off-tak e s tation of the S C A D A  

s y s tem , it can realiz e real-tim e m oni-

toring  of the prod uction operations of 

the receiv ing  term inal, and  throug h 

the W eb serv er, enables users  to m on-

itor the prod uction and  operation con-

d itions of the receiv ing  term inal and  

g as  transm is s ion lines . M eanw hile, the 

S C A D A  s y s tem  can collect the d aily , 

w eek ly , m onthly  and  annual g as  d e-

liv ery  plan for d ow ns tream  users  and  

the transportation plan for the up-

s tream  LNG transport ships from  W eb 

serv ers . These d ata, tog ether w ith d ata 

d escribing  the ex port q uantity  of each 

eral s tation control s y s tem s  for the 

off-tak e s tations and  a rem ote control 

v alv e s tation. E ach off-tak e s tation 

and  v alv e s tation w ith the control cen-

ter, cond ucts  d ata ex chang e throug h 

the m ain and  back up com m unication 

lines, g uaranteeing  the reliability  and  

security  of d ata com m unication throug h 

the S C A D A  s y s tem . The S C A D A  s y s tem  

supports  m ultiple com m unication pro-

tocols  such as M O D B U S  TC P / IP , O P C  

and  IE C 1 0 4.2 )

Integrated dispatching system

The S C A D A  s y s tem  perform s  d ata 

 acq uis ition and  control for the offtak e 

s tations and  rem otely  controls  the 

v alv e s tations of the g as  transm is s ion 

line. It also acq uires  the m ajor process 

param eters  of the receiv ing  term inal 

in ad d ition to d ata prov id ed  by  the 

ABB’s  S y s tem  8 00x A p ro vid es  a  p o werfu l 

c o n tro l s y s tem  with  a  s im p le, vis u a lly  a p p ea l-

in g  h u m a n - s y s tem  in terfa c e. It p ro vid es  a  

flex ib le d is trib u ted  en g in eerin g  en viro n m en t 

fo r en g in eerin g  d es ig n , c o n tro l s tra teg y  c o n -

fig u ra tio n , flo w c h a rt d es ig n , in fo rm a tio n  

m a n a g em en t, res o u rc e o p tim iz a tio n  a n d  th e 

in teg ra tio n  o f field  eq u ip m en t. 

Functional design of flow chart

T h e flo w c h a rt d es ig n  o f S y s tem  8 00x A en -

a b les  th e en g in eer to  rem a in  a n  en g in eer a n d  

n o t to  b ec o m e a  c o m p u ter p ro g ra m m er. T h e 

a u to m a tic  c o n s tru c tio n  o f flo w c h a rts  m a k es  

p ro jec ts  s im p le a n d  p ra c tic a l. S in c e th e 

 d es ig n  o f flo w c h a rts  is  b a s ed  o n  fu n c tio n s , a  

d es ig n  c a n  b e c o m p leted  with o u t in - d ep th  

u n d ers ta n d in g  o f th e c o n tro ller a n d  I/O. In  

a d d itio n , S y s tem  8 00x A a ls o  s u p p o rts  o n lin e 

m o n ito rin g  a n d  c a lib ra tio n  fu n c tio n s . 

P rocess visualization

Ap p ly in g  th e elem en ts  a n d  s y m b o ls  p re-

d efin ed  in  th e c o m p reh en s ive lib ra ry  o f S y s -

tem  8 00x A, th e u s er c a n  c o n ven ien tly  c u s -

to m iz e th e in tera c tive flo w c h a rt. T h e s y s tem  

a ls o  s u p p o rts  b itm a p s , p h o to g ra p h s  a n d  p ic -

tu re elem en ts  fro m  th ird - p a rties . 

Fieldbus management

F ield b u s  m a n a g em en t c o n s is ts  o f H ART  

(H ig h wa y  Ad d res s a b le Rem o te T ra n s d u c er) 

c o m m u n ic a tio n s  p ro to c o ls , F o u n d a tio n  F ield -

b u s  a n d  P ro fib u s  a n d  p ro vid es  th e en g in eers  

F a c tb o x  5  T ec h n ic a l c h a ra c teris tic s  o f ABB’s  c o n tro l s y s tem : S y s tem  8 00x A

with  a  c o n ven ien t field b u s  d es ig n  to o l. T h is  to o l 

in teg ra tes  n etwo rk  to p o lo g y  a n d  field  elem en ts  

s u c h  a s  eq u ip m en t p a ra m eters , a  p la n  fo r a p -

p lic a tio n  p ro g ra m , tria l ru n  a n d  d eta iled  d ia g -

n o s tic  rep o rtin g . 

Batch data management

Ba tc h  d a ta  m a n a g em en t o f S y s tem  8 00x A 

 u tiliz es  M ic ro s o ft E x c el a n d  E x c el AD D - IN S , 

 a llo ws  th e a u to m a tic  im p o rt o f ex tern a l d a ta  

s u c h  a s  s ig n a l lis t, la b el n a m e o r d o c u m en t. 

It c a n  ex p o rt s y s tem  d a ta  a t a n y  tim e fo r verifi-

c a tio n  a n d  m o d ific a tio n . 

R eport generation and distribution

S y s tem  8 00x A s u p p o rts  flex ib le a n d  d ivers ified  

rep o rt fu n c tio n s . T h e fo rm a t o f th e rep o rt is  

 fa m ilia r a n d  ea s y  to  u s e. T h is  n o t o n ly  fu lly  

m eets  th e req u irem en ts  fo r fa c to ry  a n d  d o c u -

m en ts , b u t c a n  a ls o  a c t a s  a  p o werfu l to o l fo r 

th e  u s er’s  d ec is io n  m a k in g  a n d  p la n n in g , with  

im p ro va b le p erfo rm a n c es . 

P erfect data conversion

T h e d a ta  s tru c tu re a n d  o p era tio n  d efin ed  b y  

u s ers  p ro vid e p o werfu l a lg o rith m s  a n d  p ro -

g ra m s  th a t c a n  b e u s ed  rep ea ted ly . On  th is  

 b a s is , th e u s er c a n  c o n vert ra w d a ta  in to  in fo r-

m a tio n , s u c h  a s  K P I (k ey  p erfo rm a n c e in d ic a -

to rs ), ra w m a teria l p ro p erty  a n d  p erfec t c o n tro l 

s u p p o rt. T h e d a ta  s tru c tu re c a n  a ls o  b e u s ed  

to   in teg ra te ex tern a l d a ta  in to  th e s y s tem . 

S afe storage and history data access

F a u lt- to lera n t d is trib u ted  d a ta  s tru c tu re g u a r-

a n tees  relia b le d a ta  s to ra g e a n d  u s a b ility . 

T h e u s er h a s  lim ited  rig h ts  to  a c c es s  th es e 

d a ta . M ea n wh ile, th es e d a ta  c a n  b e s to red  

o fflin e. E lec tro n ic  d a ta  m eets  th e d em a n d  o f 

en terp ris e a n d  p ro vid es  a  relia b le b a s is  fo r 

d ec is io n  m a k in g . 

Integrated management and configuration

T h e em b ed d ed  h is to ry  d a ta  p ro c es s in g  fu n c -

tio n  is  d es ig n ed  a s  th e c o n fig u ra tio n  a n d  

m a n a g em en t in s id e th e s y s tem . T h is  a llo ws  

th e m a n a g em en t o f s in g le- p o in t c h a n g e a n d  

elim in a tes  th e ris k  o f req u irin g  a d d itio n a l 

p ro jec t rep lic a tio n  d u e to  in c o n s is ten c y  o f 

m u ltip le d a ta b a s es . 

Guarantees continuous batch production, 

stable product quality and production 

 cycle

S y s tem  8 00x A b a tc h  m a n a g em en t p ro vid es  

u n riva led  m a n a g em en t, b a tc h  c o n tro l a n d  

p ro g ra m  c o n tro l, a n d  o b s erves  in d u s tria l 

s p ec ific a tio n , s ec u rity  a n d  relia b ility . In  re-

s p o n s e to  th e ever- in c rea s in g  p ro d u c t re-

q u irem en ts , it p ro vid es  fa s t a n d  c o n tro lla b le 

res p o n s es  a n d  s im u lta n eo u s ly  red u c es  o p er-

a tin g  c o s ts  a n d  p ro d u c tio n  s to p p a g es , th u s  

win n in g  a  lo n g - term  c o m p etitive ed g e in  th e 

m a rk et. 

Footnote

2) T h e M OD BU S  P ro to c o l is  a  m es s a g in g  s tru c tu re 

d evelo p ed  b y  M o d ic o n  in  197 9, u s ed  to  es ta b lis h  

m a s ter- s la ve/c lien t- s erver c o m m u n ic a tio n  b etween  

in tellig en t d evic es . T C P /IP : T ra n s m is s io n  C o n tro l 

P ro to c o l/In tern et P ro to c o l. OP C : OL E  fo r P ro c es s  

C o n tro l.
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C ontrolling  the g as flow

E n erg y  a n d  en viro n m en t

center com m unicates  w ith the control 

s y s tem  at the receiv ing  s tation and  the 

control center of the offtak e s tation. 

The offtak e s tation control center 

ov ersees sev eral offtak e s tations and  

v alv e houses . The d es ig n ensures that 

the serv ers , controllers  and  netw ork s 

are red und ant so that the s y s tem ’s 

safety  is  g uaranteed . 

O ptimization

S ince the s tart of its  operation, the 

 Fujian LNG project has success fully  

receiv ed  its  firs t shipm ent of LNG. The 

optim iz ed  control solution can sav e 

m illions of d ollars  on the m onthly  

supply  of LNG. Natural g as  has been 

transported  to such s tations as  P utian, 

H ui’an, Q uanz hou and  H ong lu, and  

the d ow ns tream  users  are alread y  

 us ing  the natural g as  prov id ed  by  the 

Fujian LNG project. 

B y  tak ing  full ad v antag e of autom atic 

control and  inform ation process ing  

technolog y  to integ rate d ifferent but 

as sociated  prod uction process  control 

s y s tem s , the Fujian LNG project can 

efficiently  im plem ent the com bined  

d ispatch of LNG to end  users . A B B ’s 

S C A D A  and  S y s tem  8 0 0 x A  im prov e 

the w ork ing  efficiency  of prod uction 

d ispatching , av oid  errors  of jud g m ent 

in operation, coord inate the com bined  

d ispatch control betw een the LNG re-

ceiv ing  term inal and  the g as  transm is -

s ion line, and  thus im prov e the com -

prehens iv e capability  of the enterprise 

in prod uction, operation and  m anag e-

m ent. 
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ABB S y s tem  8 00x A T ec h n ic a l M a n u a l

ABB S C AD A V ers io n  T ec h n ic a l M a n u a l

tion, it is  also necessary  to ad jus t the 

operations of other process  eq uip-

m ent accord ing ly , such as low -pres-

sure pum ps and  seaw ater pum ps, to 

coincid e w ith the rev ised  ex port 

q uantity . W hen the m otor control cen-

ter (M C C ), w hich includ es the controls 

for low  pressure, hig h pressure and  

seaw ater pum ps, fails  to m eet the re-

q uirem ent of the control log ic, the 

D C S  controller w ill autom atically  send  

an alarm  to prom pt the operator to 

s w itch to m anual process ing . 

ABB’s  S C AD A a n d  S y s -
tem  8 00x A im p ro ve th e 
wo rk in g  effic ien c y  o f p ro -
d u c tio n  d is p a tc h in g , a vo id  
erro rs  o f ju d g m en t in  
 o p era tio n , a n d  c o o rd in a te 
th e c o m b in ed  d is p a tc h  
c o n tro l b etween  th e L N G  
rec eivin g  term in a l a n d  th e 
g a s - tra n s m is s io n  lin e.

W ith reference to the transportation 

plan of the LNG transport ships, the 

integ rated  d ispatching  s y s tem  jud g es 

w hether the LNG allow ance can m eet 

the planned  ex port q uantity  of the g as 

transm is s ion line d uring  the forecas t 

period  until the LNG transport ship 

unload s . If the LNG allow ance fails  to 

m eet the req uirem ent, the s y s tem  

send s  an alarm  to rem ind  the opera-

tor, throug h neg otiation w ith the 

d ow ns tream  users , to ad jus t the g as 

consum ption plan. In ad d ition, the 

s y s tem  also jud g es  w hether there is 

ad eq uate space in the s torag e tank  to 

accom m od ate the d ischarg e of LNG 

from  the ship. S hould  the capacity  of 

the s torag e tank  be insufficient, the 

s y s tem  send s  an alarm  to rem ind  the 

operator that he should  consult w ith 

d ow ns tream  users  to ad jus t the g as 

d eliv ery  plan or increase d eliv ery  of 

the g as  throug h other m od es (such as 

tank er transportation), so that ad e-

q uate space can be created  in the 

s torag e tank  to accom m od ate the 

 arriv al of the sched uled  LNG ship-

m ent. 

The control system  

The s tructure of the control s y s tem  is 

show n in F a c tb o x  5 . The m ain control 

from  the receiv ing  term inal accord ing  

to the inlet pressure of the receiv ing  

term inal, the ex ports  to the g as  trans-

m is s ion line and  the inv entory  of the 

g as  transm is s ion line 4 . 

In the control log ic of com bined  d is -

patching , the D C S  controller firs tly  

 as ses ses  w hether the ex port pressure 

is  w ithin the m inim um  and  m ax im um  

w ork ing  pressure rang e. If the w ork -

ing  pressure is  too hig h (about 9 0  per-

cent of m ax im um  w ork ing  pressure), 

the sy s tem  cond ucts the ex port d e-

crease operation: If this  pressure ex -

ceed s the m ax im um  w ork ing  pressure, 

the E S D  s y s tem  w ill cond uct an ex port 

em erg ency  shutd ow n operation. If, 

how ev er, the w ork ing  pressure is  too 

low  (about 1 1 0  percent of the m ini-

m um  w ork ing  pressure), the sy s tem  

cond ucts the ex port increase opera-

tion: If this  pressure is  low er than the 

m inim um  w ork ing  pressure, the E S D  

s y s tem  w ill cond uct an ex port increase 

operation and  s ig nal an alarm . 

The D C S  controller w ill im m ed iately  

calculate the d ifference betw een the 

output of the receiv ing  term inal and  

the total output of the v arious offtak e 

s tations. It w ill estim ate the inv entory  

in the g as transm iss ion line and  d eter-

m ine w hether the present ex port q uan-

tity  plus the inv entory  can m eet the 

d em and  ov er the nex t tw o hours, tak -

ing  account of the prev ious tw o-hour 

g as d eliv ery  plan. S hould  the pred icted  

d em and  ex ceed  the ex pected  ex port 

q uantity , the D C S  controller w ill con-

d uct an ex port increase operation. 

W hen the s y s tem  is  d eterm ining  

w hether to cond uct an ex port increase 

or an ex port d ecrease operation, it 

firs t check s  w hether there hav e been 

any  m ajor fluctuations in the g as  con-

sum ption in the las t tw o hours  ac-

cord ing  to the g as  d eliv ery  plan. If the 

fluctuations are w ithin the m ax im um  

ex port q uantity  for a set of hig h-pres-

sure pum ps, it is  m erely  necessary  to 

s tart or s top these pum ps . If the v aria-

tion is  hig her than the m ax im um  ex -

port q uantity  for this  s ing le set of 

hig h-pressure pum ps, it w ill be neces-

sary  to s tart or s top tw o sets  of hig h-

pressure pum ps or poss ibly  three sets , 

d epend ing  on the s iz e of the fluctua-

tion. W hen cond ucting  an ex port in-

crease or an ex port d ecrease opera-


