
SOFTWARE RELEASE NOTICE 

01. SRN Number: CSPE-SRN-170 

02. Project Title: Effect of Water Chemistry on Internal Corrosion of Pipeline 

03. SRN Title: Installation of ESP V 6.0 and CSP V. 1.2 (OLI Systems, Inc.) 

I 

Project No. 
I 20-8910-004 

1 04. Originator/Requestor: N. Sridhar 

l 05. Summary of Actions 

Date: 04/08/98 

Name 

N. Sridhar 
R. Pabalan 

RO/RW A/C/D 

RO A 
RO A 

CNWRA FOIIII TOP-6 (06/95) 



SOFTWARE RELEASE NOTICE 

2. Project Title: Effect of Water Chemistry on Internal 
Corrosion of Pipeline 

11 1. SRN Number: CSPE-SRN- 170 

Project No. 20.08910.004 

4. Orininator/Resuestor: Lietai Yann 

5.  Summary of Actions 

0 Release of new software 0 Change of access software 

0 Release of modified software: Software Retirement 

0 Enhancements made 

Date: 9/28/2001 

0 Corrections made 

Name 

6. Validation Status 

0 Validated 

Limited Validation 

0 Not Validated Explain: 

Read OnlyRead-Write Addition/Change/Delete 

I1 7. Persons Authorized Access 

I' 
CNWRA Form TOP-6 (09101) 



0 1. Summary Date: 
4/08/98 

04. Software Date: 
12/01 197 

02. Summary prepared by (Name and phone) 03. Summary Action: 
N. Sridhar (210)522-5538 

NEW 
05. Short Title: 

Installation of OLI Software ESP V 6.0 I CSP V 1.2 

~ ~~~~~ ~~~ ~ 

It is required that OLI Systems be paid an annual fee to obtain a “Hardware Key” to allow access after 1 year’s time. 

06. Software Title: 
ESP V 6.0 and CSP V 1.2: Components of OLI Software 

Software Custodian: Date: 

07. Internal Software ID: 

CNWRA Form T O P 4 1  

08. Software Type: 

0 Automated Data System 

W Computer Program 

SubroutineIModule 

09. Processing Mode: 

Interactive ScientificIEngineering 0 Auxiliary Analyses 

0 Batch Subsystem PA 0 Other 

0 Combination B. Specific: Pipeline Corrosion 

10. Application Area 
A. General: 

0 Total System PA 

11. Submitting Organization and Address: 

CNWRAlSwRI 
6220 Culebra Road 
San Antonio, TX 78238 

12. Technical Contact(s) and Phone: 

N. Sridhar (210)522-5538 
R. Pabalan (210)522-5304 

14. Computer Platform: 

PC 

18. Computer Memory 
Requirements: 

40 MB 

15. Computer Operating 16. Programming 17. Number of Source 
System: Language(s): Program Statements: NIA 

Window NTl95 NIA 

19. Tape Drives: 20. DiskIDrum Units: 21. Graphics: 

NIA NIA NIA 

23. Software Availability: 

0 Available W Limited 0 In-House ONLY 

24. Documentation Availability: 

Available 0 Inadequate 0 In-House ONLY 
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The Boorum & Pease@ Quality Guarantee 
The materials and craftsmanship that went into this product are of the finest quality. The pages 
are thread sewn, meaning they're bound to stay bound. The inks are moisture resistant and will 

not smear, And the uniform quality of the paper assures consistent rulings, excellent writing 
surface and erasability. If, at any time during normal use, this product does not perform to your 

expectations, we will replace it free of charge. Simply write to us: 
Boorum & Pease Company 

71 Clinton Road, Garden City, NY 11530 
Attn: Marketing Services 

Any correspondence should include the code number printed at the bottom of this page as well as 
the book title stamped at the bottom of the spine. 

One Good Book Deserves Many Others. 
Look for the complete line of Boorum & Pease@ Columnar, Journal, and Record books. Custom- 

designed books also available by special order. For more information about our Customized 
Book Program, contact your office products dealer. See back cover for other books in this series. 

Made in U.S.A. 
RM 20 1092 
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STREAM:prci 01/27/98 PAGE 1 

. _.._ 

STREAM: prci 
POINT : 

Temperature, C 
Pressure, psia 
PH 
Total mol/hr 

H20 
co 2 
H2 S 
HCL 
NAHC03 
CACO 3 
OHION 
CAION 
CAOHION 
CLION 
C03ION 
HC03ION 
HION 
HSION 
NAC03ION 
NAION 
CAHC03ION 

phases-----------> 

_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  

Aqueous 
15.600 
500.00 
-5.9865 
161.43 

2814.5 
0.37938 
3.07783-02 
1.50373-19 
4.71563-02 
9.13273-10 
4.01193-07 
56.002 
1.69443-06 
116.57 
1.07553-04 
0.39193 
3.31303-06 
3.45243-03 
1.30333-05 
11.489 
7.35813-03 

g/hr--------- 

Solid Vapor Organic _ _ .  

15.600 15.600 15,600 
500.00 500.00 500.00 

0.57823 
0.0 
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

SION 2.09203-09 0.0 0.0 0.0 ". - 

- -  Total g/hr 
Volume, L/hr 
Enthalpy, cal/hr 

- -  Density, g/L 
Vapor fraction 

- _  Solid fraction 
Organic fraction 
Osmotic Pres, psia 

- .--- Redox Pot, volts 
3-Con, l/ohm-cm 
E-Con, cm2/ohm-mol 

--- 

- 

------------- ------------- ------------- -----_--__--_ ------------- ------------- --_--_--_--__ 
. 2999.4 0.57823 0.0 0.0 

2.8513 2.13353-04 0.0 0.0 _ _  
-1.10383+07 -1667. 0.0 0 . 0  
1052.0 2710.2 
0.0 0.0 ' 0 . 0  0 . 0  
0 . 0  1 . 0 0 0 0  0 . 0  0 . 0  
0 . 0  0 . 0  0.0 0.0 -~ 
638.64 
0.0 
7.24753-02 
107.62 

I_ 

-- 

_ - -  

- -- 

Ionic Strength 1.6670 ___ - - _-- - 
..................... 

l____ll-- _ . _.___.______l_._.l__. - ._ ......... -- -._ ............... 
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STREAM: prCi 
POINT : 

Temperature, C 
Pressure, psia 
PH 
Total mol/hr 

phases-----------> 

H20 
c02 
H2S 
HCL 
NAHC03 
OHION 
CLION 
C03ION 
HC03 ION 
HION 
HS ION 
MGHC03ION 
MGION 
MGOHION 
NAC03ION 
NAION 
S ION 

Total g/hr 
Volume, L/hr 
Enthalpy, cal/hr 
Density, g/L 
Vapor fraction 
Solid fraction 
Organic fraction 
Osmotic Pres, psia 
Redox Pot, volts 
3-Con, l/ohm-cm 
3-Con, cm2/ohm-mol 
Ionic Strength 

Aqueous Solid Vapor Organic 
15.600 15.600 15.600 15.600 
500.00 500.00 500.00 500.00 
6.0000 
160.73 0.0 0.0 0.0 

2755.6 0.0 0.0 0.0 
7.88183-02 0.0 0.0 0.0 
3.23513-02 0.0 0.0 0.0 
2.27963-19 0.0 0.0 0.0 
1.00963-02 0.0 0.0 0.0 
4.70063-07 0.0 0.0 0.0 
177.47 0 . 0  0.0 0.0 
4.11103-05 0.0 0.0 0.0 
9.08173-02 0.0 0.0 0.0 
2.61323-06 0.0 0.0 0.0 
3.63693-03 0.0 0.0 0.0 
1.5120 0.0 0.0 0.0 
54.673 0.0 0.0 0.0 
3.17343-05 0.0 0.0 0.0 
3.86923-06 0.0 0.0 0.0 
11.284 0.0 0.0 0.0 
3.82333-09 0.0 0.0 0.0 

3000.8 0.0 0.0 0.0 
2.8033 0.0 0.0 0.0 
-1.09543+07 0.0 0.0 0.0 
1070.4 
0.0 0.0 0.0 0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0.0 0.0 0.0 
1163.7 
0.0 
9.09523-02 
91.705 
2.6335 

g/hr---------- g/hr----------g/hr----------g/hr---------- 

_----------_- --------_---- ------------- ------------- _------------ ------------- ------------- ------------- 

. .  

_. - 

- -  

I 

. . . . . .  

.............. , .......... .... ......... - .............. .l-_-_...l__ .... . . - .  

------ 
..................... .. .. . . . . . .  - ._I_--" - - - - - ~  -t-s;l.L;jb I 

I T  .... ........................ __  .......... _..___-o/ ____ .. 

. . . .  . ... __I ...-_ll__.l__; ~ ..-.---- 
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STREAM: prci 
POINT : 

Temperature, C 
Pressure, psia 
PH 
Total mol/hr 

phases-----------> 

H20 
c02 
H2 S 
HCL . 
NAHC03 
CACO 3 
OHION 
CAION 
CAOHION 
CLION 
C03ION 
HC03ION 
HION 
HS ION 
NAC03 ION 
NAION 
CAHC03ION 
SION 

Total g/hr 
Volume, L/hr 
Enthalpy, cal/hr 
Density, g/L 
Vapor fraction 
Solid fraction 
Organic fraction 
Osmotic Pres, psia 
Redox Pot, volts 
3-Con, l/ohm-cm 
3-Con, cm2/ohm-mol 
Ionic Strength 

Aqueous Solid Vapor Organic - 
15.600 15.600 15.600 15.600 
500.00 500.00 500.00 500.00 
6.0000 
161.47 6.61903-03 0.0 0.0 

2815.2 0.0 0.0 0.0 
0.35683 0.0 0.0 0.0 

0 . 0  0.0 -- I_ 3.29493-02 0.0 
1.45803-19 0.0 0.0 0.0 
4.58873-02 0.0 0.0 0.0 -- 
9.13533-10 0.66248 0.0 0.0 
4.13863-07 0.0 0.0 0.0 
55.983 0.0 
1.74743-06 0.0 0.0 0.0 
116.60 0.0 0.0 0.0 
1.07613-04 0.0 0.0 0.0 
0.38025 0.0 0.0 0.0 
3.21263-06 0.0 0.0 0.0 
3.81263-03 0.0 0.0 0.0 
1.30793-05 0.0 0.0 0.0 
11.526 0.0 0.0 0.0 
7.13523-03 0.0 0.0 0.0 
2.38263-09 0.0 0.0 0.0 

3000.2 0.66248 0.0 0.0 
2.8520 2.44443-04 0.0 0.0 - 
-1.1041E+07 -1910. 0.0 0.0 
1052.0 2710.2 
0.0 0.0 0.0 0 . 0  
0 . 0  1 . 0 0 0 0  0 . 0  0 . 0  
0 . 0  0.0 0.0 0.0 
638.60 
0.0 - 
7.24783-02 
107.58 
1.6667 ___ 

- -  

-_- 

g/hr------- - g/hr----------g/hr----------g/hr---------- 

0 . 0  0 . 0  . _  - 

============= ============= =------=----- ----------__ 
- .  

_ _  

... . -- . . . . ,- . , . ~ __.. 
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STREAM: PrCi 
POINT : 
phases----------- > 
Temperature, C 
pressure, psia 
PH 
Total mol/hr 

H20 
co 2 
H2S 
HCL 
NAHC03 
OHION 
CLION 
C03ION 
HC03ION 
HION 
HSION 
MGHC03ION 
MGION 
MGOHION 
NAC03 ION 
NAION 
SION 

____----_-____---_ 

Total g/hr 
Volume, L/hr 
Enthalpy, cal/hr 
Density, g/L 
Vapor fraction 
Solid fraction 
Organic fraction 
Osmotic Pres, psia 
Redox Pot, volts 
3-Con , l/ohm-cm 
E-Con, cm2/ohm-mol 
Ionic Strength 

Aqueous Solid Vapor Organic 
15.600 15.600 15.600 15.600 
500.00 500.00 500.00 500.00 
6.0000 
160.96 0.0 0.0 0.0 
g/hr----------g/hr---------- g/hr----------g/hr---------- -- 
2755.6 0.0 0.0 0.0 
0.93483 0.0 0.0 0.0 
3.22413-02 0.0 0.0 0.0 -___^ 

0.0 2.20743-19 0.0 0.0 
0.16831 0.0 0.0 0.0 
4.52613-07 0.0 0.0 0.0 
177.47 0.0 0.0 0.0 
4.52083-04 0.0 0.0 0.0 
I. 0932 0.0 0.0 0.0 
2.59563-06 0.0 0.0 0.0 
3.74383-03 0.0 0.0 0.0 - -- 

0.0 0.0 0.0 16.842 
50.306 0.0 0.0 0.0 
2.9855E-05 0.0 0.0 0.0 
6.35213-05 0.0 0.0 0.0 
15.793 0.0 0.0 0.0 -I-- 

0.0 3.80363-09 0.0 0.0 

3018.3 0.0 0.0 0.0 _--- 
2.8181 0.0 0.0 0.0 
-1.10003+07 0.0 0.0 0.0 
1071.0 
0.0 0.0 0.0 0 . 0  
0 . 0  0 . 0  0 . o  0 . 0  - 
0 . 0  0.0 0.0 0.0 
1163.9 

---I 

__- 

I -_I 

-_I 

-- 

I--- 

====E======== ============= ============= ============= 

-_-_ 

-__ - 

0.0 
9.17633-02 
86.828 _. .~ 

2.5743 

- .  



24 I I 

, 
I \ - - 



-\ .---- -.. ESP V-5.3 STR3AM:prci -. 
-.-- 

.. -- - 

STREAM: prCi 
POINT : 

Temperature , C 
Pressure, psia 
PH 
Total mol/hr 

phases---------- -> 

H20 
co 2 
H2S04 
H2S 
HCL 
SO3 
NAHC03 
CASO4 
CACO 3 
OHION 
CAION 
CAOHION 
CLION 
C03ION 
HC03ION 
HION 
HSION 
HSO4ION 
NAC03ION 
NAION 
NASOQION 
CAHC03ION 
SION 
SO4ION 
CAS04.2H20 

Total g/hr 
volume, L/hr 
Enthalpy, cal/hr 
Density, g/L 
vapor fraction 
Solid fraction 
organic fraction 
osmotic Pres, psia 
Redox Pot, volts 
3-Con , l/ohm-cm 
3-Con, cm2/ohm-mol 
Ionic Strength 

0 1/2 7/9 8 PAGE 1 - 

vapor Organic Aqueous Solid 
15.600 15.600 15.600 15.600 

500.00 500.00 500.00 500.00 
7.0000 
164.15 0.14211 0.0 0.0 

2935.7 0.0 0.0 0.0 
8.01703-02 0.0 0.0 0.0 
3.94363-23 0.0 0.0 0.0 
1.82413-02 0.0 0.0 0.0 
2.39253-21 0.0 0.0 0.0 
3.67493-27 0.0 0.0 0.0 
0.11974 0.0 0.0 0.0 
1.4471 0.0 0.0 0.0 

3.43003-06 0.0 0.0 0.0 
2.4766 0.0 0.0 0.0 
9.28193-07 0.0 0.0 0.0 
17.837 0.0 0.0 0.0 
8.40693-04 0.0 0.0 0.0 
0.67885 0.0 0.0 0.0 
3.95543-07 0.0 0.0 0.0 
1.96783-02 0.0 0.0 0.0 
1.33243-05 0.0 0.0 0.0 
2.08963-04 0.0 0.0 0.0 
12.155 0.0 0.0 0.0 
0.29013 0.0 0.0 0.0 
6.59543-04 0.0 0.0 0.0 
4.61743-08 0.0 0.0 0.0 
6.4849 0.0 0.0 

2977.3 23.880 0.0 0.0 
2.9447 9.20953-03 0.0 0.0 
-1.12363+07 -6.72063+04 0.0 0.0 
1011.1 2593.0 
0.0 0.0 0.0 0 . 0  
0 . 0  1.0000 0 . 0  0 . 0  
0 . 0  0.0 0.0 0.0 
116.14 
0.0 
1.68093-02 
78.730 
0.26625 

g/hr---------- g/hr---------- g/hr----------g/hr---------- 

1.17933-09 6=> 0.0 0.0 

0 . 0  &%> 0 . 0  0 . 0  
======-----== ============E ============= ============= 
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STREAM: prCi 
POINT : 

Temperature, C 
pressure, psia 
PH 
Total mol/hr 

H20 
c02 
H2S 
HCL 
NAHC03 
OHION 
CLION 
C03ION 
HC03ION 
HION 
HSION 
NAC03ION 
NAION 
SION 

phases-----------> 

__________-------- 

Total g/hr 
volume, L/hr 
Enthalpy, cal/hr 
Density, g/L 
Vapor fraction 
Solid fraction 
Organic fraction 
Osmotic Pres, psia 
Redox Pot, volts 
E-Con , l/ohm-cm 
EXon , cm2/ohm-mol 
Ionic strength 

STREAM:prci -. 0 1/27/98 PAGE 1 

Aqueous Solid vapor Organic 
15.600 15.600 15.600 15.600 
500.00 500.00 500.00 500.00 
6.0000 
165.89 0.0 0.0 0.0 

2969.3 0.0 0.0 0.0 
1.0064 0.0 0.0 0.0 
3.51123-02 0.0 0.0 0.0 
2.49143-20 0.0 0.0 0.0 
0.15530 0.0 0.0 0.0 
3.30293-07 0.0 0.0 0.0 
18.013 0.0 0.0 0.0 
8.65363-05 0.0 0.0 0.0 
0.81656 0.0 0.0 0.0 
3.74323-06 0.0 0.0 0.0 
3.67323-03 0.0 0.0 0.0 
2.53983-05 0.0 0.0 0.0 
11.991 0.0 0.0 0.0 
7.30253-10 0.0 0.0 0.0 

3001.3 0.0 0.0 0.0 
2.9784 0.0 0.0 0.0 
-1.13393+07 0.0 0.0 0.0 
1007.7 
0.0 0.0 0.0 0 . 0  
0 . 0  0 . 0  0 . 0  0 . 0  
0 . 0  0.0 0.0 0.0 
116.97 
0.0 
1.46193-02 
79.554 
0.17566 

g/hr----------g/hr----------g/hr--------------~/hr---------- 

============= ============= ============= =======a===== 

. .- 
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