ﬁ A X i

PIPELINE

JEZTH/F R A" PR ST %SIMULAT()R |

)cdeﬁw

« Stoner Software/48

. HWTIRRNA

- SPSHIXH RS

o fiE¥EHIES —INTRAN

o BERLEMZE

o SEELLH (SPS for Gas)
o RIESEH
o AEEESLH
+ PIDIEHI RS

o WARE LA (SPS for Liquid)
o K THRARR
 [EHE BB
o DB HE B

¢ Aé\%




Stoner Software )42 GLE

OPERATING 24/7

Stoner#k {4 & 5. /& 35 [H Stoner Associates (Stoner)2
A B2, Stoner@—XK AR LA HARRSE N
ERAT, BROLT20iL2 7044

20014E 2% [E National Grid2\ &) Yt T Stoner A,
B4 T Stoner A d]J5, ZHE T AdvanticaA F] .

20074E 4% E Germanischer Lloyd (GL) T MV iR %52 5]
W) T Advantica’A 7]

200954 H1H#EE, Stoner#fH-HUHE T Advanticalf) it
AR, £EHRAEEGLAE KRR,

Stoner Software 443 GL@

OPERATING 24/7

@ © © ©

Electric Gas Water Transmission

SynerGEE @ SynerGEE .:i/) SynerGEE ;?\'/ STONER
Electric S Gas = Water '»‘;§ SIMULATOR
Electric .g’ Gas @ Water @ Operator ¢35
Solver Solver Solver Qualification iz
Retail Market A\ SynerGEE 77
Advisor Gas ’g

Web Model Viewer

¢ ,momsnwu s‘smce;g




Stoner Software/; 43

SPS & 5 844

Offline (BRI
SPS/Simulator (SPS/E£R1{5E 8%)
SPSITrainer (SPS/I{H E 1%l 88)

Online (FELRAHLD
SPS/Statefinder (SPS/FELR4H B 8%)
SPS/Leakfinder (SPS/3ttJRH il 5 )
SPS/Predictor (SPS/TRll 4 HT82)

Stoner Software /43

« Stoner Pipeline Simulator (SPS/Simulator) (SPS/{i EL88) & —
FeEHNBRESRAGENARERR, E9AASENBERA
Bk, 23R TEDENHRAS[EK GE) BENES
Rzl

o SPS/{i E2 T URAME M INA BRI i PR EE, W
MIEERIEEERZGFT, HADERER. FEHBRIRE
FRETHRE, P FEEH] RS A 55 RIEH .

o SAEERE DEHARN R WA P RESAREZN. S
FEWIR. EAVHE. ERHABRULENRZENRKR
SR %,

o AREERE] DRI B R KT RS - & )
FTART ) B MAL B . R R . B LR IR DA R
R M RANRKFEN RS,




Stoner Software/; 43

« SPS/IRBATEBZBITREREMFHRE. KA.
FERRESRE, HHEAGRNRRE, #HxXTRsRES
DRERBEENERERFE LXEERRENERSH.
PIRERTHTITHRSAE.

« SPS/PiEAR T A TRRE R RBERRR. HHIER
BERRRBECRASGN Y RBE. EH RS BikdE
B&NBRSAT RN TH K A,

« SPS/fi MR EHAZ Birima TEMBRARXM, AT
BENBRTES . ANERERSEZEATKNIER
ARG E EBEP/I BN, —RATF R
SPSHI &5 RAA B E A Bt

Stoner Software /43

ﬁFﬁSPSMJ’J‘E%%, Fi Rl BA:
. SHRENESIRXHA

- SETEFREE

o SHE / BEHBETR ER

o RS RETH ENEHHE

o SV R R RHRE B4

o BB SR RS

- RS HHERENEE

. AN FRERETRNARAWN, PEBEHER

 BRTCHEEAE. MM IR A G AR

- REBFRENREF, LR bET 588 E B RBR #Aar Hu R
7= S A ER AN R

o BRAS CERIRIEEASE) HRAKN, PAE-HIRAR. W
FEAR R % 77 4501505 81440

o WFRANBREERRS, RIS EEEVLRERR

o RGN BRES R, DTSR B i




Stoner Software /)42 GLE

OPERATING 24/7

« SPS H BT Ky BB hR A2 V9.72
o NRERGHEKR:
* Microsoft® Windows XP, Service Pack 2
* Microsoft® Windows Vista 32-bit Business, Enterprise, or
Ultimate, Service Pack 1 Or Vista support requires installation
on a Vista certified PC.
o SHTHEVEE AR R ER:
« 4bFES% (CPU) : GHzERER
« % (RAM) : 2GB RRER
4% (Hard Disk) : 50GBERE % | & 776k 2 8] AT £
« BIR88: SVGA ¥ N1024x768E FE ., 16-bit L
o BO: E143E0 (LPT1) BIAUSBE: O, REHA4B
o HAWEEAB&: JIK (CD-ROM) XK Ri7

SR GLC

e S HIBRAE R T
RN ZBFEFHPIZITSPS. FHEMT:

W\ sPS Startup Window

File Edit View Tools Help

Case: [WATHAM_B

Open | Dptions...l Help | Exit |

FERTER OSRENET,




i TheE —Model Builder  GLC

OPERATING 24/7

o HVOAIRFTEE, SPSEUIRME T —ANERALKEE T EModel Builder, Bi%E
AR A AW F+E, Model BuildertB @SR A 4k, BRI (EEH.

Nyors - ining\si [E=S[En]

B\ Fle Edit View [nsert Drow Tools Window Help - l= | x|

inSLss 5%} EsElwe IaBKES L 0GH

L N A N A VM VETE e a

= S — g
= e % I

4

i
b M 1
i

Ij )

o
|
1
:f
SN
g
fo—o2 /

= I v L]
50 Pin s | |
B — -
L ®© 1L10 = = - =l
B Types | @8 stations W yangge. inprep
’: DASPSTraini i Y 4 loglmport

10/03/05 19:41:04 - import started.
10/03/05 19:41:04 - created sps_temp_a03444_htmityangge.mb.
10/03/05 19:41:04 - import finished.

[ <>\ import { valdate J, prepr ) trans }, tport ) grafr

Ready zoom63% [x:1025 y:24

T4 —Model Builder  GLO

OPERATING 24/7

Model Builderi@ i —NEEREREHE, FAR#TEENRE;
T LUK 2 AR A B INPREPSCAF ST A E SR, 28 R 2= i) B AR A
XTI KINPREPCAF IR R B3 R, B3I ZHR &M E;
" LA B e T/ETE

&SPS - D:\SuperTraining\WATHAM_B\WATHAM_B.inprep - [WATHAM_B.inprep] "
%\\:Eile Edit View Insert Draw Tools Window Help :
: : : q s &
iDssEd 29 | iR By ja@ea (koo mEg
ilemevw|w e R th R o

Mode! Explorer - x

Object IL
=) WATHAW_E. inprep
=) Optiens — -
! N_WATER .
[E] 6lobal Settings EIN_WATER ! B_WATER
) Equation of State

= v v
S| Thermal Mode [#} e -

Bl Select EIN_GASOLINE N_GASOLINE B_GASOLINE N1 L N2
[E] Chosen Units

[l Defined Units

=-IC3 Fluids, FL EIN_DIESEL N_DIESEL B_DIESEL
1Y) D1ESEL
) GasoLIHE

ST S Yo S g T Sy g S — v‘*\ﬂhﬂ”'




ZriThet — Model Builder  GLO

OPERATING 24/7

Model Builderd ) T.fE ==& (WorkSpace)

W ses - [=lE]E=]
%\\_E\\e Edit View Insert Draw Tools Window Help -
; Bx @7 oo ] m/mmgémseo;z%:ﬁﬂ%ﬁool Bar)
T R Py

w3 Fedes and Externals

- o

-t Valves and Regalaters

(G Punps, B
T Berate
o Others %ﬁ D
(Schematic Window)

4 o]

I\ P
WhED
(Output Window)

validate_}, prepr A trans | tport } grafr

ooooo 100%  edld y:dST

i 1h6E —SimPlot GL®

OPERATING 24/7

o HBV9.6hRIFLE, SPSIIRME T —MNERALMNS REE T ASimPlot, &t
SimPlot, AT MR A ERNEERE P EMEENSENGESER.

[P

iz SimPlot - [Cha L=l |
%] File Edit Window Help _|=]x
Data Source Explorer - x =
- TL1:Q+, P+
i F 1300 4 ---fooo-o s U T
340 - 1 H ' . H
F - : ® TL1:Q+ -0.00170715
F 1200 —+-----f-- oo 1o oo- oo & TL1:P+ 292485 | [------+-f--------
330 1 . : Time  16.5421
F o100 4o T [
320-F : . . . .
o E:: L
530S L
o F= H
E 900t Al
300-F !
800 —------ {4
290 + v
= Eoozoo—-—-- 0V [
280 + :
F Gnﬂ‘l‘"r'r" LA A e e
0 5 10 15
. . Minutes -
L - &= v
vs. time | vs. dist Chart]




OPERATING 24/7

o ENARERR, RATA LUK 2 ET32 B AR H Bl Excel P REAT 24T

(fpst SimPlot - [Chartt] - i BEBBBanw - FEE)

%] Flle Edit Window Help
Data Source Explorer - x

& - PIPE4 - PIPE 5:P+
= FIPES b
ANF =
IT
E+
5
EFF
F+
-
FC
FF
FFE
FFD
GFD
GEND. HCAR
ZEND. HCOHD
Iy
LEW
WEEER
¥EAT

Edit Chart ...

Show Legend

Show Vertical Cursor
Include Data Labels
Mark Data Points

Undo Zoom

Customization ...
Send To Excel

i 5.34875 —=

D 5.34874 -
PE [

[
| | |
- 2000 4000 6000 8000 10000 12000 14000 16000
< |+ [] Minutes

Lb i
=-/J At Imﬂqﬂl
OPERATING 24/7

« BETCASER, WEMERRMA RS BRI TR, BRI S .
;’@s\mmmr[chmu . - . y ® [E=EEE—)

%[File) Edit Window Help

- &%
] New Chart.. Cirl+N R
Open.. crso |PIPE_S:P+
Save Chart Ctrl+S

Save Chart As...

Export/Print Chart...
Close Chart

Close Data Source

1 DASPSTraining\SPS_zhongyuanl\waterhamer.review
2 DASPSTraining\WATHAM_P\watham_p.review

Exit
5.3487 - -
s.aaar| [ 2P
: £ MetaFie CBMP G UPE C PNG  Tew/DaiaOn
i 5.3487
Export Destination
5.3487
& ClpBoad
5.3487
1 € File [
I
¥ (9]
| |»[]
f | L
i _ Chertl  Obiect Size Export
1§ created sps_temp_alBTD8_himlyangge. ! =« Pins ) (6] (6]
. . Cancel
8 - import finished. _ Cemcd |
s widke 1000 ¢ [ Piscls
wt f validate }, prepr }, trans  tport j}, grafr




GLO

OPERATING 24/7

SPSHUSC R4t

SPSEX AR IR GL®

OPERATING 24/7

E;i; Bk 58,

WHEE., &8N
RN RIS 58
MODEL BUILDER PREPR
T AL I i
T 4 N R AR
A D 22 = g%ﬁﬁ%
S B T 25 B O L 51 ==t | ez
WA R FIAs ki i K
AP FO B s TR) 2R e A . TRANS TPORT °

JE AL PR G EC N EE o
R H A R AT ST I I I SPSHLPRAR ML H T
AR A 3R o ok AR S RN TR

GRAFR SimPlot




SPSHYSCH- R4t
NE—Z’ad \ ’;
mﬂ

OUTTRN
Xt
uu —

nﬂ
Rl
E
-
If

OUTGRF
St

SimPlet Excel3Z
INGRAF % JPGICHE

SPSHYSCH 24

o SEREAERY A A
o INPREPCAH: > fAfig i i e HIE AR SR B
« MBXZft: - HiModel Builder4: al AR Se 44 (AT k)
o INTRANSCH: > 7l e S 3L 135 1) 45 2

o INGRAFCHE > f7fit A Bl o5 45 1 F8 4
7E: INPREPIFEFT MB X R 7 — 1 BB LU 14 ks B g 1R

o A
« OUTPRPIZ 4 - PREPRJE % H! S 1

« OUTTRNZZf: > TRANSS K H ek

« OUTGRFZ 14 > GRAFRJS % H S 4

« DSPXCH: > fREAETRANSH E Hill ) Bon e 4

« SPS.Settings > - iGSPSHAF RIS A5 B

o A YR AT EAR S AR s S, dn
REPLAY (14, RESTRTI A4, REVIEWSCfEMLOGX 14,

10



SPSHY3C 14 % % — INPREP GLO

INPREP A4 ) 25 #

OPERATING 24/7

A. INPREP A4 & — AN SCA A, AT LA F Windows 1) 12, 25 A< A
— SO SOR YR AR AR AT S i AE R

B. CLE A

. Phase

. Units

. Thermal mode

. Equation of state
. Fluids

5 g B

. Pipes / headers

. Pumps and compressors
. Supplies and deliveries

. Valves and regulators

. Relief valves

. Controllers

. Sensors

. Relays

SPSHISC 1% % — INPREP GLEO

INPREPSC 4+ ) 45 #4)

OPERATING 24/7

C. TN ZEUE B — N INPREP ST #B 4 75 (] :
TITLE (JREXHFHE—IT)
LIQUID BR GAS (S€XINPREPHIFHEME, RWBMIERSIE)
ENGLISH B{ METRIC (f&SUHEIfEFISRAIH], RIEHIERAH)
CUSTODY (IR THISHH)

PIPEPARMS (EEARSH)

ISOTHERMAL,
STATE CNGA ,

THERMAL BE{ TRANSTHERMAL (iEFH/EHGER)
STATE AGA E{ STATE BWRS %, RS HE

=EQUIPMENT i Fl ¥IE M TSR HIL.
ok, HE, AFEXHERESEIE.

D. INPREPSC {48 & T A KRS 78, B ZiHVEMN|, 2% SPS
P F A B ) “the INPREP file”  #75.,

11



SPSHYSC %% — INTRAN GLO

OPERATING 24/7

o INTRANZ 1/ AR LIS AT I 00 75 B SCAR SO, @it e
FH = ] LA {5 g4 il e A AR AL i) gt AT
o F8E 07 EASAUTT AR R0 45 RV I 1]
« %454 (START/STOP, OPEN/CLOSE%%)
o TEFBE BN (A1 IR 2 0 SCAA% U th 8 e 0 s
o B ET 0T EBLRCIR A AF RS BN B 58 R AT IR HCIR S
o BN ANETHAMIA AR BT R
o B XERAERFT, Gnuk i jE s ik
o T UG AVERAE B
o WEFKIEHIT (IF THEN, WHENEVER)

SPSEYS 2% —INTRAN GLEO

OPERATING 24/7

o BE—INTRANSCHRER L T A BEGINGT &0 — PNEEA]

INTRANSC A [F] I 38 75 2 FE DL T 48 4

« BEGIN (DBIEHHIE—IT)

+ INTERACTIVE (BITRXERMEEN, LFEFUIES)

« TRENDLIST (453 H.2 M GRAFRHT &) Bl Eki54TTPORT)

 PROFILE (INTRAN) (i GRAFR HiZR/E, FHIIES)

« SHARE (iZ47TPORT, BEH IS

« VERE: INTRANSCAR P g4 20 75 A0 H K5 5
B Z WEVERUN], 5225 SPSH P A5 Bl -
“the INTRAN file” & .

12



THEFZ I
INTRAN

TRANSIR IR TR FE

ALMLOG

( RESTRT@ ) SZ#F
INTRAN 32 {4 LFLJ OUTTRN
Dﬂl
TRANS \
SAl. COUT
EVENTS

13



INTRANSZ FH{E FHRUIE S GLC

OPERATING 24/7

« INTRANAE F #) 5t /2 Application Definition Language (—7#SPSHF
AHIES ——ADLIEE)
« ADLIE S MEZ M ZE
T Vﬁﬁ‘iﬁ?ﬁZl‘ﬂ?Q“gﬁ*ﬁ?*%o
o ANk N TETREE, BT TR ESR.
. BHR: “H”%Eﬁﬁ%,EEQWW§%Wﬁ@%@%O
o EE: “+” NELSFS, ADLIES RTFZATRIN, XTTEEEM R

Ffe4, EHATIE, R “+” . BHE D2 HAN CFLE0:
IFELSE, DEFINE.SEQUENCE, WHENEVER%NW%‘%EWH “+” Fonik
%)

WS KRTILGS, KR, FES TR
AILL. 1. DENSITYR] 455 5 DENSELDE, HEAT.CAPACITYH] LA%R 5 H
HEAT.CAPA, HEAT.CAELHE.CA. .

OB x7 TTDMREEATH, 27 DURE AT

« KF: ADLIOA A RIS TR GRS T

ADLIE = 24451 GL&

OPERATING 24/7

THE RN B S ThER:

DEFINE STAl_PWR = STAl.P1:PWR + STAl.P2:PWR

Sl OB RAHER:

WHENEVER PUMP1l Discharge Pressure > MAOP

AND PUMP1 Status = “Running”
THEN STOP PUMP1
AND OPEN BYPASS VALVE

14



ADLES Ry A3 < GLE

OPERATING 24/7

»

INTRANK: 248 F LT i 2
ALARM POKE DEFINE
ALARM.CATEGORY POKEALL DEFINE.PATH
ARCHIVE PRINT INCLUDE
BEGIN PROFILE (INTRAN) IFELSE
CLOSE RAMP IFISMACRO
COLSEP REOPEN MACRO
DEFINE.FUNCTION REVIEW SIZE TESTMACRO
DEFINE . SEQUENCE SAVE.LINE.FILL
DEFINE.TIMETABLE SAVE . STATUS
DO.INTERACTIVE SAVE . STEADY
External (Named Fluid) SET
FORMAT SETLIST
IF SHARE
Input reference (I) (INTRAN) SHOW.STEADY
INTERACTIVE START
LINE.FILL STOP
LOAD . INPUT SUBMIT . SEQUENCE
LOAD . STATUS TIMEPAGE
LOAD . STEADY TRENDLIST
MAXMIN WAIT, WAIT.UNTIL
OPEN WHENEVER

ADLE S HIEH AT GL®

OPERATING 24/7

RIEA MR RS EAF

BEBHEF:
mns: + ®WS: - Fes.: * RS /
FeTr: *+ HRXNTE: LN() @XHME: ABS() EHFES: ()

REBHER:
MNF: < MFET: <= KF: > KTFET: >=
EF: = (R = AREF: 1= (B ~=)

EBHRIEHEN:
5: & e V(B ~) B |

15



ADLIE = HIeR 3

ADLIE 5 W& X BR2Y -

ABS
AVG
CEIL
COUNT

DELTA_ ENTHALPY

DENS
DENS_DDP
DENS_DDT
DESCRIPTION
DEVICELIST
FLOOR

HEAT CAPA
HISTORY

INT SCRAPER
INTEGRATE STDV
INTERNAL SUM

ISPEEK SUMA

LN TAVE
LOOKBACK TAYLOR1

MAX TAYLOR2
MAXDIFF Time function operators
MIN TIME HISTORY
MOD TINT
MOVING_AVG TOSTR
PEEKLIST TRUNC

PREV UNITS

OPERATING 24/7

ADLIE = 20 eR 3

=

OPERATING 24/7

W BR éﬁwu

HImpny B B A
ABS BER |AaxE
AVG HER |BERAFEHE
DENS HBER |BE
HEAT CAPA BEE  |RENRE
INT HER |ERH
INTERNAL HFER |(REFEPLE—SETHEE
LN BEEY BRI
MAX ¥EY HEKE
MIN ¥ER |BME
MOD BEE (&
PEEKLIST peek list il 2 EFKM4IPeekMHEF
SUM HERB kM

16


mk:@MSITStore:C:/Program Files/Stoner Software/SPS 9.7/bin/Sps.chm::/Expressions_Operators_Functions13.html
mk:@MSITStore:C:/Program Files/Stoner Software/SPS 9.7/bin/Sps.chm::/Expressions_Operators_Functions26.html

ADLIE = Y R S ik =t GLC

bR &2 (Expressions)
PEEKLIST — i /& 251 IPeek 44 1 HEF]

DEFINE DEV LIST = PEEKLIST( “*,K.L = T,

+ P.M = *:INV”)
SUM — K25 AR R 1)1
DEFINE INV T = SUM(DEV LIST)
INTERNAL — iR [0 18 T — S i HAE
if&y£: INTERNAL (PIPENAME:LEN, “PROPERTY”, DISTANCE)
244 : SREEPIPEE 108 AL 77
DEFINE PRES MID = INTERNAL (PIPE1l:LEN,
+ “PRESSURE”, 10)

ADLIE = B Bk =t GL®

MAX — B KN1H
1. SRPIPE1IE K IE S
DEFINE PIPEliMAX = MAX(PIPEL:PRESSURE)
2. 3R MPIPE1ZIPIPE6RR 1% v (1) f K
DEFINE.PATH PATH1 = PATH(PIPEl, PIPEG)
DEFINE PATHl_MAX = MAX (PATH1 :PRESSURE)
MIN — /M
1. KPIPE1 R/ NE 7
DEFINE PIPEl_MIN = MIN(PIPEL:PRESSURE)
2. 3R MPIPE1ZIPIPE6EE 425t () e K /)
DEFINE.PATH PATH1 = PATH(PIPEl, PIPEG6)
DEFINE PATHliMIN = MIN(PATHL :PRESSURE)
KT BRI, 1S %SPSH P F AR “Expressions,
Operators and Functions ” 21 FF [RIAH 5 Y 25

17



GLO

OPERATING 24/7

Simulation Options
RINEIIZ B

ERLETTHE E GL&

OPERATING 24/7

*ﬁﬁﬁlﬁ&ﬁigfg DI E Nises - - [EHAl

\\EEile Edit ¥iew Insert Draw Too

Simulation Type a=1=
Units CEH® P ® T W E

Madel Explorer x

Custody Conditions Dbject
=
Knot Spacing D0 Optioms

B 6lobal Settings

Thermal Mode U Equation of State

'EI Thermal Mode

Equation of State (Gas or Liquid) % St
F|UIdS % g;i:‘\:d Units

L. ) Linits

Data Input Limits ot Hodss and Externals

[Cq Fipes

@ Valves and Regulators
@ Pumps

33 Tanks

@ Control Elements

(L34 Other

W"\r LT W Y

L ittt finnt o st it

*

18



ERETHR S GLE

OPERATING 24/7

AL AY (Simulation Type) 3.
Simulator
Trainer
Statefinder
Leakfinder
Predictor

Madel Explarer x

Object 14 | Cancel | Aeocept | Reztore Help | ’
ERE v Item Yalue Description 1
B D Uptwns FREODUCT (SINULATOR Hame of SPS product to run (must be licensed:l‘
E Global Settings SPANS [Use Default [=Yes) Flag indicating whether to use spans .

u;u Equation of Stat
lEl Thermal Mode

|

i M’E‘E‘ﬁoiﬂ'\%w U -.,_Q.q“ LY SN Y r““—l*“‘ﬂﬂ}

ERLETHR S GLE

OPERATING 24/7

1 PEELAL ( Chosen Units )

FAA AL 35 BE ] (ENGLISH) HT A il (METRIC) P A, £E—AMEE A e
REEEPEI A —Fh, B RACESEARNAH, AT
AN B, ,

e gExemalsit, (]

= N AN =1 Untitled Select K d Sypste
MEFLOWHBAL AT S o - © e
[E Global Settings Curtent Urit &  Metic
u E&& WU Equation of State INVERSEDELTAT 10F
° B Themlode INVERSEDENS FTI/LEM
é Select INVERSEVELD ST
LEN GTH [8 Chosen Units A M .t
[ Defined Units ¢ | >
-2 Fluid
LENGTH . PIPE i o L\ﬂilss Select new units for keyword
2 Nodes and Extemal M Ki MILES
LENGTH.HEADER sl B W
] ;i Valves and Regulators ::NT m:CRD\N
AFLOW & g aes INCHES MICRON et
PUMP AFL OW ; g gln}:\;ulElamanls < > Cancel
Keyword: LENGTH
Hel
COMP.AFLOW Ui K G




ERLETTS B GLE

OPERATING 24/7

€ M By ( Defined Units )

FA PRl DU 75 22, I A BBk e L — N B,
. ~H. BEE,

Model Explarer
s
Object
= Unliled Units of di
=8 ~ ToGet Multiply By [
oM 248
F FEET
145 F .
FT/5/MB N
3
FT3/D INCHES
ETHE T L 1 % [VARD =g FEET
e FT3/HR-PS| M % x
& FT3/HR-PSI5
] FT2/I Rh m[mw
i FTIMIN
= FT3/SEC MICRON Examples:
=i FTL8 1%CM =007 M
=] GALAMIN MILES 1 % HR = 3600 » SEC
) GALMIN-PSL5 MM
8] GJHR & <
= = i3 Cancel Help
New
%J 4] ok Cancel Heln |

ERLETTIE B GLE

OPERATING 24/7

PR & {E 4656 ¢ Limit Checking)

SPSH—MEEZEMIIAE, BEKHMANEIES K5 N
W B PR (B AT RS 06, R B P R B N o 2 v 3 ol
R IR E AR -

BN BB A DL T BR 1 -

High-High : B(ArhiR
High . &4
Low : %45
Low-Low : B#pétiiR
Default : FRINEINE
RGN BT 1 PR A T DRI 75 B AT L B B L

20



EEETTIE B GLC

PR SE (A5 C Limit Checking)
B N B 2= BB TR, R
@] 454%(Error): 7 T-high-highzk 1% T-low-low
4 (Warning):  #F-low-lowFllow. i 5% £ FhighHlhigh-high=2 il
[T E#0K): %A s

Detail ]Common] Hote I 1
fﬁﬁi}\ﬁ(Default) LI Tl Tnils
T4 15 (Calculated) maw  [Redes watre

LEW [[@[z0.00 m Actual

oo IREXC Outsi

T [&]L. 20 IH Wall th

T @ oo IF Initia
T+ @& oo IF Initids,
ELEV- =] FT Upstr

ELEV+ - FT Downs
FRICTION [HOODY Fricti
FF n.o1z

TTYFE

i 2E . e rv.;.—-—k

RIETI B

4R € (Global Settings)
275 155 (Custody Conditions)
TREF: Z25iR R, A HI ik e i FAr
PREF: Z% 17y, 71k € BAL RS8R 4 0] S
PINIT: s s A2 AL R4 K 70, A8 F A e € ) B Aar

Modal Explarer x
Object - [1]:4 | Cancel | Accept | Restore | Help |
=] D AR Item ¥alue Units Description

29 Options TITLE SP5 Model Builder Title for OUTERP 3
PEEF .14.595 PS814 Custody transfer pressure '
on

% Equation of Stat TEEF DF Custodr transfer temperature

[B] Thernal Mode ACTIVE [l ] Initialize Flowing

E| Select FINIT .300. 00 PSIG  Initial pressure at the highest elevati

[E] thosen Units SPAC | 0 0 Pipe interval (knot) spacine ?
E' Defined Units THEN. CDEFI."DF Fipe thermal ezpansion coefficient

21



EEETTIE B GLC

4= ] —KNOT Spacing
T 1 SRR MR R A8 A 2R o3 1 I L R S B o
FTRY R Bk /)N, AR Fy i A AL UL BE bk, &5 SRt ki
SERRIE O
Szfr_EKNOT Spacingiglh /& AX .
SPSHJPREPRHI 7 Knot Spacingri T :
W B L i A 2 73 BB
W W] F1R) DR 1] ok BAS
W T X 2% 1) T8 L/ T B ) Bk LAS.
Knot (ft) = Minimum Timestep (s) X Wavespeed (ft/s)

knots

}*AX*‘ A X is the knot
spacing

REE TG B GLC

4= 5 % —KNOT Spacing
— A5 R 7E Global Settings & 1 71 1 LAAS I 2% F& £ /]knot spacing
7 — /N TR] A Y AN 22 D6 A BT T
Tt S % A 27— AN R) 5K 452 1 50U 3
B 24 thknot spacingf, TEMEPUEBMWIEFN T, REEBEARZTH
A DR SE PR Dl AN —AME

Model Explarer x

Object " 0K | Cancel | Aecept Bestore Help |

=0 TEE Item ¥Yalue Tnits Deseription ,

25 Options TITLE SPS Model Builder Title for OUIPEF
E Global Settines FEEF [EY[14. 5% F3I4 Custodr transfer pressure
u:u Equation of Sat TEEF IEU.UU IF Custody transfer temperature
.El Thernal Mode ACTIVE  [Wo In?t?allze Flowing . . ’
E Talect PIHIT . 300. 00 F3IG Initial pressure at the highest elevation™
E Chegen Units SEAC 1. 00 MI Pipe interval (knot) spacing
E Defined Units THEM. COEF 1. 33E-00E 1f0F Pipe thermal ezpancion coefficient
Fluids
e DR T W Y N W Y

22



EBLETIRE — et GLO

fEHAE R, (Thermal Mode)
FEER R E, RERME T 380 A A A& A =0
ISOTHERMAL
THERMAL
TRANSTHERMAL

Model Explarar

x
Ohject i Cancel | hecept | Restore Help f

= Li AR Item Yalue Tnits Description
g t:) Optiens CURRENT_MODE |1 SOTHERMAL The thermal mode that is in use
[E] GLobal Settings NN, '

: THERMAL
) Zquation of Stat TRANSTHERMAL
'El Thermal Mode TENP 70,00 IF Temperature '

EBLETIRE — et GLO

& #5E 30 — ISOTHERMAL
o JEONTEEE, ASBEIN AR B AR AL
« BUARJIR W HORTOT (21.1°C)
o FFAGIMAE A, SR RRAE BRI AT S, PR AR
SR L B

T 100_0

Temperature

= s0_o0
m

p BO_00
e TEMPERATURE
. 7o_oo0

2 so_oo
t
u s0.00
)
= 40._00
30.00
i
zo0.00
D

F 10_00

o.ooo T T T T 1
a.ooo Z20.00 40_00 €000 BO_00 loo.0
Distance Miles
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RIS E —fEdak GLO

& H A, — THERMAL

o A AR U] DA FCIR L RER . R4 LA I AR DL B 4542
RS

o REIMAARIE T e I R EETH, Bt . R UL RSE
PLAE, AR E L.

Description | Abbrey. | Walue | I ritz
@ Suction Pres P- 260,000 PSIG
@ Dizcharge Pres F+ 1074021 PSIG

Suction Temp - Funog DF

Digcharge Temp 7327 DF

@ S uction Flow Q- 248792 GALMIN
B Dizcharge Flow O+ 248792 GALMIN
@ Djver Power PR 200000 HP

@ Hydradlic Driver Power  HYP'W 200000 HF
{2 P AT e

=

RTINS E —Eidak GLO

i H 7, — TRANSTHERMAL
o MRS, X TEEMEARD, REE MR,
o AT DA AT R B 6] (R I 422 1 B AT e
o WG R A AR TE A

- HREHEAHCH
* JE JZ (Thickness)
» #4%5 (Heat capacity)
. BIEH :
* fZ[\1Knot Spacing

Pipe Wall

Pipe Wrap
uid
g5 Fill Material

Ground Material

Ml
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EBLETIRE — et GLO

& #t5i 2, — TRANSTHERMAL
N IR 20 A Enik i 28 Al Transthermal 99 38 75
0 N R B (U BT VR A T B AR AR B
IR P2 T I ) A, — A3 ) Y 03 R B e S B 48 £

Temperature

B0._004
TEMPERATURE
70.004
60._004

a 50_00

T T T T 1
o.ooo 20.00 40._00 60_00 B0._00 i00.0

EBLETIRE — et GLO

& B, — TRANSTHERMAL
M FZI, 5 1S 50h TT LU S S 0 5 AR A, 2%

\\‘ waterhamer.inprep - Transfer Line, T - PIPE_1 El@

aK | gcceptEdits‘ EanceIEdits| Eestnre| Delete| Help ‘

Detail WCommon] Hote 1

Item Value Units Description -
WRAP_K [Jo.144 KJHR-M-DC Pipe WRAP thermal conductivity
WRAP_THIK [[] s0.50 M Pipe WRAP thickness
WRAP_KNOT |[ |5 WRAP thermal knots
FILL_DEN 1649.90 KG/M3 Pipe FILL density
FILL_CP ] 0.795435 KWKG-DC  Pipe FILL heat capacity
FILL_K 0.934545 KJ/HR-M-DC  Pipe FILL thermal conductivity
FILL_THIK 0.00 MK Pipe FILL thickness
FILL_KNOT 0 FILL thermal knots
GRND_DEN 1649 90 KGM3 Pipe GRND density B
GRND_CP El| 0.795455 KWKGDC  Pipe GRND heat capacity
GRND_K 511 KJHR-M-DC  Pipe GRND thermal conductivity
USING_BDEP [No =] Using burial depth? Otherwise, using GRND. THIK E
GRND_THK [[Jzoo000 MM Pipe GRND thickness
GRND_KNOT GRND thermal knots
TCURV Data curve of ground temperature vs length :
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ERETRE —RSARe  GLO

RATTFE (Equation of State)
 $5EPhase: LiquidakGas
o WEAFILEAE ] N shREE, Wik E, fER
B ATERAaTE. RS BAZERIESE
Wb TR LT HAE 10 3EL B AN . 7 1) 430 S

Madel Explarer x

Object 4 OF Cancel | hecept | Restore Help | :

= Egﬁﬂﬁions PHJ{SE“E- %“ﬂlts Fas ar liqu?tie?n';z:?“on
[E] 6lobal Settings E08 E= | Equation of state
w Fareitam e Beis TRACKTHE m Batch tracking emabled ’
IEI Thermal Mode TRIVC u_ ans Trivial mass concentration ;
E Selact TRIVE 0_5 .EB Trival batch volume
E Chesen Units KETH Ho = ASTH form of viscosity |
E Defined Units COXPOSITION. DEA |FE = Unitz for DEA concentration '
@ Fluids WX Ho | Simulate waz formation on pipe wall *

b Bl s s I VY T ST Oy SV I S S TN

ERETRE —RSARe  GLO

WESTTRE— Wik (Liquid )
STATE TABLE: 55— ({44 282
SCL: —Ffrml 2 Al iAk S HAH K @
BWRS: A5 PE AL 55

Model Explorer x P
Object - 0K | Cancel | hccept Restore Help | ‘
=5 TR Item Yalue TUnits Description
-9 Options FHSE Liquid Gas or liquid model
E Global Settings E0S SCL Equation of state
[N Equation of State TEACKING Ves Batch tracking enabled v
.;l Thermal Mode TRIVC .U. [TH Trivial mass concentration
I% Select TRIVE . 0.5 1B Trival batch volume
E Chosen Units ASTH Ho [ ASTH form of viscosity '
E Defined Units COMPOSITION. DEA (FE Units for DIEA concentration '
@ Fluids RAX Ho Simulate waz formation on pipe wall L,
et Fal LA e, I VO R P S e TP
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ERETEE - RassEe GLO

OPERATING 24/7

RETHE
STATE TABLE: Sy AA IR FA RS
RS0 FE 00 A B ) B — YA
FEM T AEB AR R A
PR, R R BRI FE I ok B ks RN
b 5 2 B AR
/A7 S AN [ R
25 /DA A A [ [ 6t AN IR A

EEETEE - R GLO

OPERATING 24/7

RETTHE— (Liquid )
A
SITFE—W qui
N E ,/_\<
N
. )
STATE TABLE: 58— A ) #4357
k. Cancel | geest | Bewor | beb |
ftem Value _ Units Description
PHASE Liqud Gas or i mads!
E0S TABLE Eguzrion of state
P 51 00 PSIA Vapor Pre
SPH [Ties Spesific ha‘(ha‘ e ny relative to water)
STATE TABLE Table of densty and viscosity s & function of pressure and temperatur
Stale Table X
P | Temperatur] Density [ Viscos =
1 100 40 552
2 100 50 551 48 Delete row
3 100 501 |55 43
4 100 il 1543 4
5 100 a0 548 38
B 200 40 |857 51
7 200 B |5586 44
8 200 50 |55 44
9 200 70 |s5.4 41
10 200 80 1553 33
171 300 40 |62 52 Copy
12 |ao0 50 561 s
1= =N an lar el
£ | )
oK Cancel
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ERLETRE —RSARe GLO

WETTRE — WA (Liquid )
SCL: —Fhali 2 R4 S FoAH 5C S8

SE S PEl 2 PR A B AR O T ik
BRI FIIBAAR — 7K water & 1 2 5
Y& FH T g R i
S HE AR 1A R Bingham #8 4 3t 44
S FEDRARH £
X B A AT 4 FEAS R B AT R
Wi F D E iRk

ERLETRE —RSARe  GLO

RETTFE— Wik (Liquid )
SCL— ¥ I &
VANIIMTRE N ﬁﬁLtﬁTE’f}%mfﬁFlmdsIﬁ% 1 FInsert

‘Model Explorer

Object oK | Cancel I Accept I Restore I Help l

= Untitled tem Value Units. Description

=i Options PHASE Liguid | Gas or liguid model
[B Global Settings EOS SCL ~ Equation of state
W) Equation of State TRACKING Yes Batch tracking enablzd
B| Themal Mode TRIVC ' Trivial mass concertration
B Select TRIVE MB  Trival batch volume
[E] Chosen Units ASTM o ] ASTM form of viscosity
[El Defined Urits COMPOSITION.DRS, [FR = Units for DRA, cancentration

& ‘;% L|m|t « Allow Docking WAX No | Simulate wax formation on pipe wall

# L Nodesal  Hide
& ‘Q Pipes Hide empty folders
- Valves a
IC2 Pumps Cut
&y Tanks Copy
#-[Ly Contolf  Paste
-5y Other Delete

Edit All

Float In Mair Window
—r
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PIETR E —RESHFE 25

Model Explorer x
Object 0K | Cancel | | Accept I Bestore | Help l
Untitled Item i Description
I Options NAME Unigue name for the fluic
[E] Global Settirgs PO Base pressure of this fluid
Q Equation of State T0 Base temperature of this fluid
El Themal Mode D0 Density of this fluid at PO and T0
[E] Select PMO Bulk modulus at PO and T0
B ':"‘°§9"‘ U"‘_” MO Temperature modulus &t PO and TO
& % EI::;“:CI Uniis PTMULT Multiplier for the delta P cetta T term
= S— PPMULT Muttiplier for the defta P squared term
a0 E{n TTMULT Muttiplier for the defta T squared term
Nodes and Extamas uo Viscosity at PO and TO
& Pipes VPMI Pressure coefficient of viscosity
Q Valves and Regulators VTMI Temperature coefficient of viscosity
(t Purps cvo 93926 BTULBM-DF  Heat capactty at constart density
@ Gy Tanks cvT [Eooo BTUABM-DF2 Temperature coefficient of heat capacity
o Control Elements Ko [.“_BTUMR FT-DF Heat conductivity at TO
# Q Other KT . BTUMHR-FT-DF2 Temp: i of heat
S0 Limiting shear stress at PO and TO
SPC Pressure coefficent of the limiting shear stress
STC Temperature coefficent of the limiting shear stress
VP1 12563 PSIA Vapor pressure of the fluid
T 0.00 DF Temperature corresponcing to the vapor pressure for SCLPROP
VP2 9492 PSIA Yapor Pressure of the fluid for SCLPROP
T2 00.00 DF Temperature corresponcing to the vapor pressure for SCLPROP
DR Drag reduction and injecfion concentration
ro rsl Pressure drop through valves ot which the DRA conccrtration is reduced to zero
COLOR BLACK Batch bar color to be used on DISTPLOTs
MXWT Mixing weight
COMP.UNIT [Fi |—_[ Concentration units
WISC TBL Non-Newvtonian viscosity vs. shear rate and temperature

IR E —RSHIE 25

REFTE AR (Liquid )
BWRS: A PEM AL A 55
AL B AV AR
AN P AR e v A
B {fcustody conditions%%f)ﬁk VA
AR 3, FERKH 53 HEPPM

Model Explorer x -
Dbqect ] 0K | Cameel | hecept | Restore | Hen
=5 TGS Ttem _ Value Units Description ’
23 options PEASE  [Liqud | tas or liquid model
El Glebal Settings E0S FWEE | Equation of state \
TRACKING [Tez ] Batch tracking enabled '
§| Thermal Mode MOLE Ho ] Uses mole fraction 4
B Select TRIVG  [[]0. 005 Trivial mass concentration ’
[ Chosen Tnits TRIVE  [[Jos 1B Trival batch volume -
[E] Defined Units 51 [fes ] Contains C1. Methane
55} Fluids Clz 0.98 FR Mass or mole fraction of C1
) Linits Ciu Fr ] Composition units for C1 }
[ Wodes snd Bxternsls c2 [fez ] Contains C2. Ethane
) Pipes cex [[Je©  PERCENT Mass or mole fraction of C2 ;
= Valyer snd Begulators : Cau [FERCERT | Composition units for C2 /
- | C3 Ho Conta Pri
‘r- 2 4—'. A\VW\_.W&@\
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ERETEE - RassEe GLO

OPERATING 24/7

W&~ (Gas)
CNGA: HITRARA
BWRS: HFxt AT 4220 7 BRIER
AGAS - th ™ € SCI A & PE I k2R AR

Madel Explorer x A
Object - 0K | Cancel | Aocept Restore F
=) THREE Item ¥alue VUnits Description ,
=+l Optiens PHASE Gas Fas or liguid model
E Global Settings EO3 CHGA Equation of state
l»!fl Equation of State TRACKING [Yes Fatch tracking enabled
'EI Thermal Made 56 0. 59 S]?ecific Frauity
Bl select HEY [E[i100. a0 ETU/FTS High heating value
E Chosen Units
N M= SRR P e e

EEETEE - R GLO

OPERATING 24/7

RETTHE -4k (Gas)
CNGA: H T RHAX
FH T ASE SR 4H 43 1 1 O
EHT “Normal” iE<, AEH T HASE
J% 7/ Pressures ~ 1500 psig (~ 10000 KPa)
IR AR EL
AT HBRE R, TFeh AR RVE

Model Explorer x
Object = Cancel | Accept | Restore ‘
=) Foimes Item Yalue Units Description ,‘
= Options FHASE Gas Gas or liquid model
E Global Settings EOQS CHE = Equation of state
LI:IJ Equation of State TRACKING [Yex | Batch trackine emabled
.F."I Thermal Mode Sl 0.539 Specific gravitry
I% Select HHI .1100_ o0 BETU/FTS High heating value
E Chosen Units=
it S G, [t 0T o i g e gl i aps,
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EALETHEE —RESARe Gl

W& -k (Gas)
BWRS: -3 AT 4244y BB
& T S ALY s
YLAR A b T
4153 HT LB FH 5 B 2 B R 1 4 Bk o

Model Explorer x
Object " 0K Cancel ‘ hocept | BRestore | H
Ttem Yalue Tnits Description
=
= L-:‘} Options FPHASE Gas Gas or liquid model
B Glsbal Settings E0S BRRE | Equation of state
e 3 TRACKING [Tex Fatch tracking enabled
[B] Thermal Mode MOLE Ha Uses mole fraction
é Select TRIVC [ ] 005 Trivial mass concentration

Bl Chosen Units TRIVE 0.5 i1 Trival batch volume
[B] Defined Mnits c1 Tes Contains C1. Methane

|3 Fluids Clz 0.9 FR Mass or mole fraction of C1
) Limits Ciu FE Composition units for C1
[7) Hodes and Externals cz Tes Contains C2. Ethan.e
IC3) Pipes Ciz Z. 00  PERCENT Mass or .T.ole f.ractmn of C2
[C@ Valves and Regulators — Czu FERCENT Composition wnits for G2

b, WP TP TR g e

G AT G - pustnlad® g el ¥e g aboon. 4pn. SO TSGR FIOTERR ks e

EALETHEE — KSR Gl

RETTE—k (Gas )
AGA8 : 1l 5E SUIL A Js PR e 2R <A
T RBRRRER
J& J1Pressures ~ 1300 psig (~ 9000 KPa)
1. % Temperatures ~ 130 °F (~ 62 °C)
T ERER SRR, PEFH P @ LR A E S5

Model Explarer

Object . 0 Coneel |  fecept | Bestere | Help | 4
=09 TG Item ¥alue  Units Description
=9 Options FHASE Gas Gas or liguid model
[Bl Global Settings EOS ] Equation of state
W Equation " TEACKIHG Batch tracking enabled
[B] Thermal Mode TEIVC Trivial mass concentration
é Selact TRIVE Trival batch volume
s Specific gravity

B rhosen Inits g -
E Defined Units co2 Mole fraetion of carbon diczide

I Fluids HHV [E]1003. 70 BTU/FT3 High heating value :

(3 Limits COMEOSITION. COZ [FR Vnits for COZ concentration
[5) Hodes snd Externals COMPOSITION. N2 [FR Units for N2 concentration

1) Pipes LABEL COST User defined component
[Cg Velves =nd Regulators = VALUE 225 User defined component value
Punps LABEL H20 User defined component

VALUE User defined conponent value
Lagmmtiag s o

[
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R

B RSEH

EMITRE RS

> Q" —— -

(KB EESE)

i
” B R GRA
ﬁﬁf% (B #)

/
| RTU | | PLC | RTU
® @ ® | [

P a®
= = N

LREIERG (£2)
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SEEE— B

« RRSEMRGESSEAF 2R, IS
BAKHSN, REMASERBIEMERLN, 8
BRFRR VAL RA T T4

o SPSERAETT DA IX — i FE#EAT 05 AR .
* @jﬂ‘ﬁgﬁﬁ[ﬂ:

PPEY  wp  BPE2 g PIPE3

S b — i

ERBEIRIELSTT
RAMP: 7 & {H KE I 0] A W22 4
FATAT CAFE— 25 Bt A [A] A2 40 AR 2022 H AR B

RAMP EIN:SNQ = 19.5 21.5 17.55 21.5 19.5
+ TIME = 0 150 300 360 480
+ REPEAT = YES

Bl HAMESR 8 MEABTAR L R E S

RAMP EXT1:SP = TANK PRESSURE
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GLO

OPERATING 24/7

23 .00+

50 H®H

EQUT :NQ

21.00+

15.001

17.001

DR EE~Dow

15.00 T T T T 1
0.000 &20.0 1z40. 18a0. 2480. 3100.

Time /7 Minute

(= o fatnia _ e

S — A GLC

o IEEMELRFIIRIAE T REG, NELTK, AR
WL IERBE, HEERRNHESRY, X
A 3k a) @

o WERLKE: 1250km, #iE: 3001277 /4F

o HUHEINJE /J7.0MPa, FEiEAME1118mm, EEJE20mm.

o E4ENLE RIIZE200MW, JE4EHE1.4~1.8

o FR, EZEHLHNEE /711.8MPa, JE1510.05MPa

o BELRITEREIRAHE T 7.6MPa

NODE!
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SHEEE—Hh

Ak 7 v

o BEIEALE RN, i EIFIGEERSETE B
B E ST 8RY = T 7.6MPaliIhr B, 55 1 B Y
T, BN—ANERuE, SREdREE. B RIREE L 73 2
FORNIE. B a B RS A B R AT

?é@ﬁﬁﬁﬁ%%ﬁﬁﬁ%%%,ﬁﬁ%ﬁﬁﬁm
VA=
o F75. T5HArchiveflLoad Status$g4, a2 1T,

o RIS, PR BRI, S,

PRSI RE G RN, T RATT B R 22 BSR4 I TR o

SHEEE—HL

ELEVATICN

T T T T
0_ooo 250.0 Lo0.0 750_0 io00. 1250.
Distance EM

35



S EE— ik GL®

OPERATING 24/7

R

Device | IIP_Fres | Down_FPres C_Rate Paower State
& kP00 7.000 11.750 1.714 h2.298  RUNMNIMG
& kP00 7896 11.7580 1518 42436 RUNNIMG
& KPO0_2 7.7aa 11.750 1.509 42727 RUNMNING
& KPO0_3 TI2T 11.750 1.521 44140 RUNMNIMG
& kPOO_4 7679 11.7580 1.530 45288 RUNNING
& KPO0_S 7.645 11.750 1.537 46173 RUNMNING
& KPO0_E 7TE22 11.750 1.541 46.800  RUNMIMG
& kPO0_7 7.E11 11.7580 1.543 47175 RUNNIMG
& KPO0_S 7.E11 11.750 1.543 47303 RUNMNING
& KPO0_S 7.B20 11.750 1.541 47215 RUNNIMG
& KPO0_10 7639 11.750 1.538 46912  RUNNIMG

S EE—PIDEH RS GL&

OPERATING 24/7

5 24t (Detailed Control System)
1% 2% Sensor (optional) i “f“g;j“;t
{211 4% Controller S
4f B %% Relay (optional) g ot
Hih 28 Actuator =l *.ti;l A
i 7725 %% Hydraulic Device = w2
2541 1% Control Valve @ Ar
+ @ Relaws, T
7?‘{ Pump = lﬂ FID Contrallers, C
JE 451 Compressor % o
B cr3
@ (I[:BPESQREEE, I
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SHEE—PIERREgE  GLO

i 24 (Control Systems)
i AT 42
TR 7155845 (IR Valve, 2% Pump, JE 45 H1.CompressorZs)
S 45 1) (Feedback configuration)
—NEZ AR AT (Set point)

ShEE—-PIEERE  GLO

« ESPSHfEH, R ARGHIMAR LR ERERTE
PR KA
o PEHIRGHIIN, TR WA kAT .l
TR IE, R HER R e IR A e b

o B Uses i, AT AEFR WIS s ERTER

ot ?—? ?—?

oY cut
By Copy
@ Paste
¥ Delete

.'Ed

FJ Show Inprep

I Show Runtime
QOrder
Grouping

Properties...
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SEEE—PIEFHI RS
WTE%?:

OPERATING 24/7

.
B | CV1 Uses/Used By [z

Device Use | | Expand
=1 @@ Al Uses Edit
© C1 LHAME Hame of dewice furmishing in —_—
input =igznal Show in M
l.l&] c¥l FEQUIF WName of the equipment &
contreolled by the actuator
1led by th Cancel
=1 {E) C1 Used By

@ M LHAME Hame of device furnishing in
input =ignal

= @ Cl1 Uses
& =1 IN Seurce of input signal
=1 Y C¥1 Used By
@ FEQUIF Hame of the equipment
controlled by the actuator
@ =1 CHC Hame of dewice or Input Reference
where the Sensor is conmecte
+ Yl CV1 Uses
@
-1 (Z) 51 Used By
(s IN Seurce of input signal
=1 (E) 51 Uses
v oV CHC Hame of dewice or Inmput Reference

where the Senszor iz conmected

TS — kT GLO

OPERATING 24/7

o KRGS A E E RE WA EIHE 22—

o RSB SL, ATLMRE %, el DUR T A,
FEERR T AT E SR . X ANFIRIESR, 3RATAT LA
S ST A R R L A AN A R R

NODE_T PIPE_1 NODE_& BV NODE_2 PIPE_2 NODE

Peli NGDE Bv2 NODE 4 END

RY1 RV2

NODE_9 TANK] NODE_5 TANKZ

PP T T R T PR T T PLET- g - ) 5

38



A EHE — 7k GLO

OPERATING 24/7

o KA AR E AW TE K R R SR A, T
TR RGURR 5y FIWT, (R R% T B s e A
BRI RS, SRR T

Pressure and Elewvation of the whole pipe
ZBO000 r3000.
’ E
- 21000 2400 L
E
: v
u 14000 1800. A
T
r I
= o
, 7000+ RESSURE 1200. §
E
:n.nnn- eoo.oM
=7T000 T T T T 0.0o0
o_ooo 4000 [og.o 1200, 1600. 2000
Distance "Em

TS — 7k GLO

OPERATING 24/7

o AT LICREL L N5t R 2K T RStk 1 memidd
o 1. BATT LU AR SR EEE, —AafE.
o 2. ffFH R BIMAXCR & 5 KT F1E
« 3. R EUNTERNALE R RS AT B — S J1ME
(1) SRPIPE1 ¥ f5 K 77+
DEFINE PIPEl_MAX = MAX(PIPEL:PRESSURE)
(2) R MPIPE15|PIPEG % 4% T ) 5 KK 77 -
DEFINE.PATH PATH1 = PATH(PIPEl, PIPEG)

DEFINE PATH1 MAX = MAX(PATHI:PRESSURE)

(3)SKEEPIPE1HE 102 HLALHI K /)

DEFINE PRES MID = INTERNAL (PIPEL:LEN,”PRESSURE”, 10)
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e R GL®

° élj:l:%ﬁl:ﬂ::

File Edit Simulation Help

Edit Report | Sart... | Copy |

Sirulation Tirme: 1 21:50:00
Time Step: 00:70:00

[+ Auto Refresh  Refresh ”EI m| = |
|

Device

E:-:pl ‘v"al|
B FATHT_ A MAx[PATHT:PRESSURE] 9610

B FRES_MID INTERMAL[PIPE_1:LEM, "PRESSURE". 25] 8.736

B RUNNING.MESSAGE "sRunning:"  <Running:

B GLOBALBEUTTONS

Tk — S EE GLC

« BamEEEBTERET, ARt KRB R E
T FE A5 LR SR AEAZ S5 O, I U 4T -

o HEIEF R e E], B A o R A R AR
REPE PN R 2h 5 T B B PR AR 2 I IS T, =18 A
“REE T

o PR kIR AR — e R R A R
MU AR, AEAR RIS = 1 Hh e b R A Ha A

o DR R TERE AT g sty HUHETEIRE
T8 [R5 a0 e i P AR A 1 D0 S PR B I AR K R i 2 4
B A
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TRk — SR EER GLC

o {EH AR SRR AR T R, SCBREAE THERIE S Y
95 -
DEFINE.SEQUENCE STOP_RESTART 30000

{
STOP P1

{WAIT.UNTIL (ESD3:T- <= 42.0)

START P1

{WAIT.UNTIL (P1:ST = STOPPING |
+ P1:ST = STOPPED)

START P1}

}

)
o REUESCT ARSI, BATAT MRS
FROBE S R XA R, R 54 F R sl ) A

TRk — SRS GLC

o SERWUR IR AR - 2 BIPT 7S o TRLBETTAR N B B i
RN 2, R EEITaR BT ROy E R R SN 2 ST
& TRy R shik B A L iR

Temperature

52 .50+

50.004

47 504

45,004

4z .50

40.00 T T T T
12000 lSEBQ 20080 21480 2Zg80 24280 25000

41



R TE — I FF a0

1. ST AR A
A. s WATHAM.MB 5} 17 N WATHAM_B.MB
B. ¥TFFAL T “Options” ] “Global Settings™ % 1
ANINFRA:  TITLE=Batch Tracking Example Model
W B B AR AL M AG S 7. PINIT=450 psig (3103 kPag)
%7 /). PREF=14.74 psia (101.63 kPaa)
SR . TREF=60degF (15.6 degC)

Madel Explorer x r
. 118 Cancel | hecept ‘ Bestore ‘ Help ‘ :
Object -
= L':) EATHAN. mb Item Yalue Thits Description
B0 ptions TITLE Rater Hammer Ezample Model Title for OVIEEF '
" EFREF 14. 140 PSIA  Custody transfer pressure \
u:IJ Equation of State TREF (] IF Cu.st?dr.lransfer temperature ’
,EI Thermal Mode ACTIVE Mo Initialize Flowing '
EI Selart PINIT 450. 00 PSIG  Initial pressure at the highest elewation
5] Chosen Trits SPAC 1] i) P%pe interral (kmt,‘! TR
E Defined Tnits THER. COEF | [R]]1. 23E-006 1f0F  Pipe thermal ezpansion eoefficient
i ) ., X
SR SR 1P NP O S S e

SR — IR GLC

C. fTHAL T “Options” ¥ “Choose Units" & I,
i e A% FH Dt B Ao

D e Options — Chosen Units r$_(|
Object =
=/ EATHAM. mb Select Heyword System
=) Options = = [c —= (* English
. eywords urrent 1h 3
% ;i:::lioie;;;ite POREE. OVER. FLOY WE-IMB ® iz
b PRESSURE BSIG
[E] Thermal Mode PUMP. AFLK MAE/D
B select ROUGHNESS IN v
E Choszen Units < | >
B Defined Units
I Fluids Select new units for
I3 Limits KTMA KG/TM2G
@ Hodes and Externals ATHG ja Xy
[ Pipes gﬁé gﬁ
@ Valwes and Regulators Ki/THZA PEIG Accept
@ Pumps
[533 Tanks Cancel
@ Control Elements Kegword: PRESSURE —
5 Oher Units: PSIG g




TR EE — IR R e

D. ¥T A F “Options" ] “Equation of State” & I

AR,

R

lii’ﬂkuﬁ%%:

PHASE =Liquid (J3F: ﬁSPSWﬁF%X
UN-Z=NisuALD)

EOS=SCL.

TRACKING=Yes

GLO

OPERATING 24/7

Madel Explarer x B
Object 0K | Camcel | hecept Restore Hlp | I
= D WATHAM_E. mb Item ¥alue 1Units Desecri iption 1-
=) Options FHASE Tiquid Gaz or ligquid model

[E] slobal Setti tings £ o Equation of state

UM Equation of State TRACKIHG Tes Batch tracking enabled

[B] Thermal Mode TRITC o. 005 Trivial mass concentration

B select TRIVE Trival batch volume ,

[Bl Chosen Units #ETH ECH ASTM form of viscositr A

B Defined Units COMPOSITION. DRA [FE | Units for DEA concentration

@ Fluids WX = Simulate waz formation on pipe wall

PR =SS R ¥ SR ,-..A el s, ’_,ql

A — IR e GLO

E. % & #pE =
FTHALT “Options” 1] “Thermal Mode” & 1
WP 4RI CURRENT_MODE=ISOTHERMAL
ETE IR e E, ASBER A AR 4L
IE&E: TEMP =60degF (15.56 deg C)

Maodel Explorer x
Object 0K | Cancel | hecept | Bestore Help | ‘
[= @ FATHAN. mb Iten Talue Tnits Descnntlon

g @ Optiens CURRENT _MOILE |1S0THEEMAL The thermal mode that iz in use '

El Glebal Settings TEXF B0, 00 IF Temperature ’
U Equation of State ¥
il Thermel Mode

El Select

E Chozen Units

,u,q\_ﬁw_ﬁ '-.‘i...r‘“'*‘a\ e Y I o RS

43



TRIAETE — B Fr e is GLO

OPERATING 24/7

F. 328 T e oA
G. NI EI7S A B Wt 1 K 2800 -
WIEIRA R, BIFR=0
CV I [a S 26 N H 4k
45 B iCV/E: CVC=0.001 MB/D-PSI.5
S IFAE B ICVAE: CVO=5000 MB/D-PSI.5
RS E] . T=60 )
H:#B1 Water, B1_Gasolinef1B1_Diesel I #/ERT 7] 9T= 20 #»
v} ) ! o r

EIN_WATER  N_WATER E_WATER B1_WATER N1_WATER EQUT_WATER

EIN_GASOLINE N_GASOLINE B_GASOLINE N1 L N2 BV AB B1.GASOLINE N1_GASOLNEEOUT GASOLNE
(v} : y T
EIN_DIESEL  N_DIESEL B_DIESEL B1_DIESEL NI_DIESEL EQUT_DIESEL
> n
B NLMIX EoUT_MIX

RIS TE — B FF A is GLO

OPERATING 24/7

H. WS IIRAA .

Water, Z4tnF:
PO=14.7psia (101.35kPaa); TO=60deg F (15.56deg C)
Viscosity UO=1 CP; PM0=300000psi (2068420 kPa)
D0=62.43 Ibm/ft3 (1000 kg/m3)

Gasoline, Z%un T -
PO=14.7psia (101.35kPaa); TO=60deg F (15.56deg C)
Viscosity U0=0.8 CP; PM0=270000psi ( 1861580 kPa>
D0=45.57 Ibm/ft3 (730 kg/m3>

Diesel, Z%F:
PO=14.7psia (101.35kPaa); TO=60deg F (15.56deg C)
Viscosity U0=6.02 CP; PM0=270000psi (1861580 kPa)
D0=52.44 Ibm/ft3 (840 kg/m3)
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OPERATING 24/7

|. B BRI o () Externals model

AH
EIN_Water: SPT=Pressure, SP=450 psig
EIN_Gasoline: SPT=Pressure, SP=450 psig
EIN_Diesel: SPT=Pressure, SP=450 psig

I
EOUT_Water: SPT=Pressure, SP=200 psig
EOUT_Gasoline: SPT=Pressure, SP=200 psig
EOUT_Diesel: SPT=Pressure, SP=200 psig

RIS TE — B FF A is GLO

OPERATING 24/7

2. 7 STINTRANSCAF
A. A1) 8 WATHAN_B.intran3C 4%, FFAFAE “Di\Training” H
B. A T& 4Nt 7k Water, GasolineFiDiesel({jii &, Zit
mEANTE, YRITRERRREEE, HhH e,
C. Water \EIN_Wateri:: N £ 4¢, MEOUT_Wateriiii ! & 4t
D. Gasoline M\EIN_Gasolinei £ N\ 245, MEOUT_ Gasolineiji i &
a4
E. Diesel \EIN_ Dieseli: \ #4t, MEOUT_ Dieselifi i & 4%
F. i FILINEFILL 354
LINE.FILL TL1,
+ FLUID DIESEL WATER GASOLINE,
+ VOLUME 10 10 10
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G. % K7

DEFINE BATCH CTRL = 0

DEFINE.SEQUENCE L_GAS (_SIZE )

{ OPEN B_GASOLINE
POKE B_GASOLINE:CF = 0
WAIT.UNTIL (B GASOLINE:CF >= SIZE ) /*Rili&E
SET BATCH CTRL = 1
CLOSE B_GASOLINE }

DEFINE.SEQUENCE L _DIESEL ( SIZE )
{ OPEN B DIESEL
POKE B _DIESEL:CF = 0
WAIT.UNTIL (B DIESEL:CF >= SIZE ) /*Zilifii&
SET BATCH CTRL = 0
CLOSE B _DIESEL }

DEFINE.SEQUENCE L_WATER ( SIZE )
{ OPEN B WATER
POKE B_WATER:CF = 0
WAIT.UNTIL (B WATER:CF >= SIZE ) /*Rili&®
SET BATCH CTRL = 2
CLOSE B_WATER }

OPERATING 24/7

H. 5E KT

DEF.SEQ LBA (_SIZE_ )

{ WAIT.UNTIL{BATCH CTRL =
SUB.SEQ L_GAS ( SIZE_ )
WAIT.UNTIT (BATCH_CTRL =
SUB.SEQ L_WATER (_SIZE_ )
WAIT.UNTIT (BATCH_CTRL = 2
SUB.SEQ L_DIESEL (_SIZE_ ) }

WHENEVER ( DES_N3 = 62.43 & B1_WATER:ST = CLOSED
{OPEN B1_WATER
CLOSE B1_GASOLINE
CLOSE B1_DIESEL
CLOSE B1_MIX }

WHENEVER ( DES_N3 = 45.57 & Bl_GASOLINE:ST = CLOSED )
{OPEN B1_GASOLINE
CLOSE B1_WATER
CLOSE B1_DIESEL
CLOSE B1_MIX }

WHENEVER ( DES_N3 = 52.44 & Bl_DIESEL:ST = CLOSED
{OPEN B1_DIESEL
CLOSE B1_WATER
CLOSE B1_GASOLINE
CLOSE B1_MIX }

WHENEVER ( DES_N3 != 62.43 & DES_N3 != 45.57 & DES_N3 !=
{OPEN B1_MIX
CLOSE B1_GASOLINE
CLOSE B1_DIESEL
CLOSE B1_WATER }

OPERATING 24/7

52.44

DEFINE DES N3 = INT (DENS(N3,14.7,60) * 100) / 100 /*i-H5N3EFROLTHI#

)
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N— S :k L) A>{ M )
3.1B1THR (WIIRIRES
<Running:> TIME = ao:06: 29
3TER = ao:oo: 00
DIST1

700,04 r45.00
F
_ s2s.0 MAX.PRESSIRE, | 20.00
= F
S 350.01 | 15.00t
= =}
u | e STANDARD .FLOW w
r 175.0+ + 0.000 )/
] n
/ FREISURE E
pD.DDD— -—lS.DP
=] D
i_17s5. : : : . -30.0
o 0.000 1a000 3z000 45000 54000 goooo

Distance (Ft)
EReady Hot found: B_GSOLINE Running step 1076

OPERATING 24/7

Nl Al /8
3. IB1T 4
] =l
<Running:> TIME = 17:09:10
3TEF = oo:00:00
DIST1

00,04 r1l1z5.
P STANDARLD.FL
- | 1000.
e F
s te7s.0t
El o
u w
r 400.0 F750.0/
= i
/ E
D3DD.D- -625.DP
= o
izoo.o . . . . 500.0
o 0.o00o0 1a000 32000 45000 &4000 Soooo

Distance (Fo)
WALTER INE DIESEL WATER INE IES WATER
Eeady Mouse click was not on a field Running step 84173
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3. 81T 4R

Device | crl FR | 5T
b B/ 14.143 1000 OPENED
M B_WATER 0.000 0000 CLOSED
b B_GASOLINE 14.069 1.000
M B_DIESEL 0.000 0000 TCLOSED
B B1_GASOLINE 14102 1.000
b B1_WATER 0.008 0000  CLOSED
M B1_DIESEL -0.000 0000 CLOSED
B BBl 0.000 0000 | CLOSED

—. BOIBEIET, WAR R TR E S e AR
HYE, BNKLSERINTRANSC R RS2, 48
Fr B8 3 RAS 6 2 PR TR 2

Z. JREINTRANSCARBY TR B B AT A &R

1. X RS FISPSHHRE— R EMAREFR
(RFFA R EREHFEARE, BREHRALE
RI45R) o

2. WARFRESHETLEH LRI R, Fref
RAEANNFER (* EBRERNAERN) .

3. FREEFRHFEISR, BINFEHAST, EBEN%E
¥, ETEFRFREMERSE (DEBUG) .
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4. FERIEERERF “+7 B, “+7 —EEREBRITEHFE—
g%_}ﬁ I BG4 & A 4% 5 5 T K S H0ig

5. R ¢, 7 KR, FERNERSMSHERRE

R <, 7 TR, FURHRAREEMA. (F
Atk L S P R A & B R )

6. R “” (FEH) KA, weNSH, 2H5S
B2 I8 B AR AT 5 .

7. ERmS ESERARERE, B “0” M1 “0” K
XHl, “2”7 f “z” KA, F%F.

8. ADLHREREHIFER, SAEBRINFMEHRTE.
9. A B A 415 BRI SR AE R

i an

MACRO (START PUMP ($PUMP%, TIME ),
DEFINE.SEQUENCE START $PUMP%
{
OPEN $PUMP%.SUC
{WAIT.UNTIL (%$PUMP%.SUC:ST = OPENED )
START %PUMP%}
{WAIT.UNTIL (%$PUMP%:ST = RUNNING )
OPEN %PUMP%.DIS}
CLOSE %PUMP%.BYP
}
SUB.SEQ START $PUMP%, TIME = TIME
)
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i an

MACRO (STOP_PUMP (5PUMP%, TIME ),
DEFINE.SEQUENCE STOP %PUMP%
{
STOP %PUMP%
OPEN S$PUMP%.BYP
{WAIT.UNTIL (%PUMP%:0+ <= 0 )
CLOSE %PUMP%.SUC
CLOSE SPUMP%.DIS}

SUB.SEQ STOP_%PUMP%, TIME = _TIME_
)
- FRFEEXH, HTEEE T H1TiESSUB.SEQ,
E Y T T BT R ey

OPERATING 24/7

ST E RIS

1% 5 355
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