RCP, Inc

801 Louisiana, Ste.200

Houston, Texas 77002
Redacted

October 14, 2011

Pacific Gas and Electric Company

350 N. Wiget

Wainut Creek CA 94598

Attentio

Test Contractor; AKRI -~ T-22 10/13/11

Asset Qwner: Pacific Gas and Electric Company -- 41497302
Construction Contractor; ARB -- 0628-53-3500 T-22

Test Section: PG&E T-22S&N L-131, [Redacted |

Test Date: Qctober 13, 2011

Certificate Number: RCP 61362 - T-225&N, L-131,|Redacted |

To whom it may concern,

This letfer is to cerdify that the hydrostatic test performed on pipe owned by Pacific Gas and Electric Company and tested
by AKR! met the reguirements of the Code of Federal Regulations, Titte 49, Part 192, Subpart J {Class 3).

The test segment was subjected to a spike pressure test of 884 psig for 30 minutes, without observed leakage or
ylelding of the pipe segment. The 30 minute spike test and subseguent pressure reduction with volurne bleed was
included and is part of the 8.25 hour test duration period.

This hydrostatic test was completed successfully. Pressure was maintained on the test facilities in excess of 8.25
continuous hours without evidence of a leak failure. Water was the test medium. At the highest elevation point in the
test section, the calculated test pressure was 911 psig and the established MAOP is 607 psig.

Pressure decreased 70 psi during the test. 44,160.00 ounces of fluid was intentionally released from the {est section
Net corrected volumetric change from beginning of the test to the end of the test is calculated t0 be 20,136.35 ounces,
gain, which is equivalent to a 2.06 °F change in pipe temperature and larger than the anticipated error attributed to the
temperature measurement insfrumentation utilized.

Test pressure did not remain steady even though no leaks were observed. The volumetric gain is attributed to the
inherent error associated with physically attempting to measure the average temperature of 27,208 feet of buried and
143 feet of exposed pipe from a single point on the line.

Sincerely,
Redacted

ce. file

|Redacted \Documents\PG&E Pressure tests\T-22\
Test 22 N & S Rev. 1
Lefter Page 1 of 17 101472011
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Hydrostatic Test Ceriification

Company Pacific Gas and Blectrc Company Job Mumber 41487302
Canstruction Co. ARBE Job Number 0629-53-3500 T-22
Hydro. Test Co. AKRI Project No. T-22 10i13/11
Test Section PGRE T-225&N 1131, Redacted
Filo Name ROP 613682 - T-228&N,
Hydrostatic Test Pressure
APPLICABLE GODE FOR CERTIFICATION; Test Date: 13-Cct-11

Code of Federal Regulations, Title 49, Part 192, Subpart J {Class 3}

This 1s fo certify that the pipeline or pipedine section(s) described bielaw was hydrostatically pressure tested in accordance wiih the following procedure:

Pipeling:] PG3E T2Z5&N 1-13{padacted |
rom:|  0+00 ) ] To:l  264+87
) Pipe Data
Segraent Length Diametsy wall Thickness SpecHicataon 100% SMYS
q 154 30.000 b 0625 i, APISL.XG5, DSAW, Arc Weld, Steel 2,708 psi
2 541 30000 b 0.500 n. APISLXES, DSAW, Arc Weld, Steel 2,167 psi
3 32320 30.000 in. 0.625 ini, AFISLXES, DSAW, Arc Weid, Steet 2 708 psi
4 45 30.000 in. 0.562 in. APISL-X52, DSAW, Arc Weid, Stest 1,948 psi
5 1,899 1t 30.000 . 0.500 in, APISL.XEU, DSAW, Arc Weld Steel 2,000 pst
& 37 30,080 In. 0424 in. APISL-X65, DEAW, Arc Weld, Steel 1,837 psi
7 37T 30,000 10, 075 i APISL-XE0, DSAW, Arc Wels, Steel 1,500 psi
8 14,3431 30,000 i, 0.375 . AFIAL-X52, DSAW, Arc Weld, Steel 4,300 psi
G 2334 30.000 in, 0.313 in. APISL-K52. DSAW, Arc Weid, Steel 1,083 psi
10 121 BHZS I, 0280100 APIBL-Grade B, 88, Arc Weld, Steel 2,958 psi
11 TH 4,500 i 0237 in. APISL-Grade B, SM, Arc Weld, Stael 3,587 psi
12 4 45001, 0.156 In. APl5L-(3rade B, SM, Arc Welt, S{eel 2,427 psi
13 3ft 3.5001n. 0218 in. APISL-Grade 8, $M, Arc Weld, Stea! 4,320 pst
14 61 34000 ir, 0.505 in, APISL-X50, SAW, A Wekd, Steel 1.782 psi
15 61 34.000 n, D.524 in. APISL-RE0, DSAW. Arc Weld, Steel 1,849 psi
16 3,655 1 34,000 in, 0438 in, Atsmys, DSAW, Arc Weld, Stael 1,237 psi
17 146 30,000 m. §.500 In. APIBL-XES, DSAW, Arc Weid, Steel 2,167 psi
18 7R 1,315 i, G113 in, APISLGrade B, SM, Arc Wetd, Stesl 6,015 psi
19 22h 34.000 Tn, 0.875in. APIBL-XE5, DSAW, Arc Weld, Stea! 1,434 psi
30 22 n 0000 in. 0800 in. APISL-X86, DEAW, Arc Weld, Stes! 2467 psi
' Initial Test Conditions
Pipe Temperature
Test Point: 4 psi . . . )
Pressure at Test Point: 1984 psig Date/Time:| 10113411 416 PM Unrestrained:|  84.0 °F
. Restrained:] 66,0 °F
Ambient Temperaiure:  [88.0 °F - s - -
para Elevation @ Test Point:] 2401 Location: AD+OY
Bressure (@ High Point (CalMigasure): 981 psig Elevation @ High Point|  30.0 ft Location; /3460
Pressure @ Low Polrt (Catlieasure). 1,005 psig Elevation @ Low Point:]  (25.0) & Location: 12+80
Final Test Conditions
. . Pipe Temperature
Prassur T - 191 i . . - -
ure at TestPoint. 1914 psig Date/Time:|  10/14/11 12:30 AM Unrestrained:] 78.0 °F
. Rastrained;] 84.0°F
Ambient Temperature:  [184.0°F - - z
P Elevation ¢ Test Point:] 2407t Location: 40485
Pressure @ High Point (Caliieasure). | 811 psig Flgvation @ High Point] 3004 L ocafion: 88+60
Frassure @ Low Point (Cavieasure) 935 psiy Efevation @ Low Point:] (25.0) ft Location: 12490
Total Fiuid Injected: .
- - - Volume gain
Tolal Fiuid Withdrawn ! 4416000 fluld ounces g
Net Change in Volume of ihe Test Seclion & (+ Gain, - Lossk: 20,136.35 0z g gain 0.0159% 2.057 °F equivalent
Test Quration: 8.28 hours
Minirmum Test . . .,
914 psi 811 psi 435 psi
Fressure: psid Pl el
Maximum Test Test Point . fdax Hevation . Win Elevation .
984 981 psi 1,005 psi
Prassure: 34 psig psig psig
% SMYS : 65.4% 65.4% 81.3%
Test Segment Observed % SMYS : Minimum 16.4% Waximum 81.3%
Minimum Test Pressure (Calculated/Measured): 911 psig
Maxirmum Allowable Operating Pressure; DOT Part 192 Test Factor= 1.50 807 psig
Were leaks . . ‘ T e 7 7 ’
observed? No
The test segment was subjected to a spike pressure test of 884 psig for 30 minutes, withowt observed leakage or ylelding of the pipe
segment, The 30 minute spike test and subsequent pressure reduction with volume bleed was included and is part of the 8.25 hour {est
duration period.
[Redacted |
Test22 N & S Rev. 1
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Hydrostatic Test Certification

Company Pactic Gas and Electic Company Job Mumber A1AQT302
Construction Co, ARB Job Number 06529-53-3500 T-22
Hydro. Test Co, AKRI Project No. T-27 10/13/11
Test Section PGEE T-228&N L-131,|Redacted

File Name RCP £1362 « T-22858&N,

Hydrostatic Test Pressure

Acceptable
Hydrosiatic Test?

Remarks

Redacted

14-0ck-11

Mo leaks were observed during the test perod. The test seclion included 27,208 feet of burfed and 143 feet of exposed pipe. Prossure,
Yoz lost 7O psi dusing the test. The buried pipe segment jost 2°F fluid temperature and the exposed pipé segment lost 8°F.

44,160.00 ounces of fluid was intentlonally released from the lest section Net comected volumelric change from beginning of the test
to the end of the test is caloulated to be 20,136.35 ouncas, gain, which is equivalent to a 2.06 °F change in pipe temperature and farger|
than the anticipated error attributed to the emperature measurement instrumentation utilized.
Test pressure did not remain steady even though no leaks were observed. The volumelfc gain 1s attributed to the inherent eror
associated with physically atternpting %0 measure the average temperature of 27,208 feet of buried and 143 feet of exposed pipe from a
single point on the line,

Redacted

Test22 N& S Rev. 1
Certification
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Dead Weight Log Sheet
il o
el Company Pacific Gas and Electic Company Job Number . 41497302
Constriction Co. ARB Job Number 0529-5-3500T
Testing Lo, AKRI Project No.  T-92 10/13/11
Test Section PGAE T-2268H L-13%]Redacted
File' Mame ROP 61362 - T-2288N,
Date 13-0ct-11 Test Log
Test Period Temperature °F
Log No. - Test Pressure . Pipe Remarks
Diate Time Amibient Biecd
TO/TS/17 304 DM 671 pig SEREST e mman
2 1011311308 FPM | 661 ‘ . .
3 10/13/11:3:08 PM
4 10413011 310 PM
5 1011311312 PW
5 10/13/11 314 PM
7 1011311316 PM
8 10/13/111 318 Pl
g 311 3018 P
10 1013 321 PM
1 1013711323 PM
2 10/13M11 325 PN
3 1013171 327 PM
4 0/5A1 379 P
5 10013711 3:31 PM
5 101311 333 PM
17 10M13/11 3:35 PV
g 10013711 3:37 PM
9 T33P
0 10/13/11 3.41 PM_|
21 101311 343 PM
22 1011311 245 PM
i 23 10M13/11 347 PV |
24 10/13011 348 PM
25 10M13011.3:52 PM
26 10/13/11 355 PM
27 101311 358 PM
28 1031401 PM
28 31404 PM
30 101311407 PM
3 1001311410 PM
| 32 101311 412 P
3 10031414 PM
14 101311415 PM
35 10/13/11.4,:25 PM
36 10013111 4:35 PM
37 10013111 4:45 PM
38 10/13/11 455 P
39 10/13/11 505 PM
40 0M3/11 515 PM
41 03111 525 PM
42 1311 5185 PM
43 101301 545 PM
44 10013011 555 PM
45 10/13M11.6:00 PM
46 101311 6:15 PM
47 103111830 PM
Redacted
Test 22N &5 Rev. 1
Diead Welght Sheet Pagedof 17 1001442011
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Dead Weight Log Sheet
TOwner Company Pacific Gas and Electic Company Job Number: 41497302
Construction To. ARE Job Number 0629*52235&& T
Tasting Co. AERI Project No..  T-22 1013111
Test Section PGAE T-225&N L-131Redacted
File Nare ROP 61362 - T-228&N,
Date 13.0ct11 Test L{)g
Test Period Temperature °F Herrarks
Log Mo G Test Pressure ) Poe
- af_ Time Ambient Unrestrained  |Reshained Comment Bleed Inject

48 Qa1 645 PM y " P

49 OH3M1 700 PM

50 101311 715 P

& 10M13111 730 FM

52 1011311 745 PM

53 101311 800 PM

54 10131 B1a PM

55 10/13/11 830 PM

56 10013711 B:45 PM

857 101311 900 PM

58 10311915 P

59 1311930 PM

80 1013411 945 PM

61 103111000 8M
62 10311 10:15 PM
63 10311 10:30 PM
64 10713/4110:45 PM
65 10/13/11 1100 P
66 1013111115 PM
B7 10138011 1130 PM
68 10M3M1 1145 P
68 10/14/1112:00 AM
70 10714111 12115 AM
71 10114111 2:30 AM

- Spike I%t 200,320 00z
Hydrostatic Test | 44,160 00z
Figh 1891 Pressure: 564 py)
Low Test Pressure: 8914 psi
[Redacted |
TestZZ N& S Rev. 1 X
Dead Weight Sheet Page Sof 17 101472011
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Pipe Segment Volume Calculations

Compary {pacific Gas and Electic Company Job Number 41487302
Congtruction Co. ARE Job Number 06829-53-3500 T-22
Hydro. Test Co. AKRI Project No. T-22 10713111
Test Section PGRE T-225&M L-131, Redacted WATER
File Name RCP 813682 - T-2258N,
General Pipe Déta
Description Segment
1 2 3 4 5 & 7 8
Restrained or Unrastained? Unrestrained Urrestrained Restrained Restrained Restrained Restained Restrained Restrained,
Outside Diameter 50,000 in, 30.000 in. 30.000 in. 30.000 in, 20.000 in. 30.000 in. 30.000 in. 0,000 in
Wail Thickness {1.625 in. 0.500 in. 0625 in. 0.562 in, 0500 in 0.424 in. 0375 in. 0.375in
inside Diameter 28750 in. 29,000 in. 28.750 in. 28.876 in. 22.000in. 29.15210m. 29,250 in. 29.250 in.
Sper/Grade APISL.XES APISE-X85 APISL-RB5 APISL-XE2 APISL-X80 APIBL-XBE APISL.XB0 AFISL-X52
Length Unrestrained 151t 54 1
Length Restrained 32321 49 i 1,809 f 37 3727 i) 14,343 i
Temperature — On Test 84 °F 84 °F 66.0 °F 86.0 °F 66,0 °F 86.0 °F 5.0 °F 68,0 °F
Temperature - End of Test 78 °F 78 °F 64.0 °F 54,0 °F) 84.0 °F) 840 °F 640 °F 840 °F
Prassure — On Test G984 psig 984 psig) 984 psig 964 psig 584 psig S84 paig 984 psig 984 psig
Prossurs — End of Test 914 usig 14 psig 914 psig 914 psig 814 psig 914 psig 914 psig G414 paig,
Unrastrained Plpe
4,646.04 gal 4,860.11 gal 4,662.02 get
Yo Vipt Vip2
594,693 oz 566,494 oz 586,738 oe.
Vo Unrestrained 506 gal 1,853 gal
Fwep 1 1003015 1.0030158
Fop 1 1.001886 1.002378
Fpti 1.000437 1.000437
Faet 1 1003044 1.003044
Fpwt 1 = FpdFwt 0.997401 0.997401
Wip 1 = VolFap){Fppl(Fpw) JU7.02 gal 1.858.05 gal
Fwp 2 1.002800 1002800
Fpp 2 1001752 1.002208
| B 1.000328 1.000328
Fat 2 1.002122 1.002122
Fpwt = Fpt/Fwt (3.998208 0. 998208,
Vi = Vo(Fwpi(Fpp){Fowl 507 25 gat 1,858.84 gal
Restrained Pipe
S80 513,356 gal 985,125.51 gal 584,935.92 gal
Vo Vipt Vip2
125,505,710 oz, 126,008,066 oz, 128,071,788 cz.
Vo Unrestrained 108,995 gaj 1,667 gal 65,160 gal 1,283 gal 130,098 cal 500,669 gal
Fwp 1 1.0030145 1.003018 1.003015 1.003615 1.003015 1.003015
Fpp it 1.001385 1.001555 1.001753 1.002074 1.002358D 1.002350
Fot 1 1.000073 1.000073 1.0000732 1.000072 1.000073 1.000073
Fwl 1 1.000582 1.000682 10005682 1.000582 1.000882 1.000582
Fpwt 1 = Fpifbwi 0.985481 .999491 2,398491 0.299451 (4.980491 0.999491
Vip 1 = VotFem) (Fpp)(Fpws) 108,420 gal 1,674 gal 65,438 gat 1,289 gal 130,730 gal 503 102 gall
Fwp 2 1.002800 1.002600 1.002800 1.002800 1.002800 1.002800]
Fap 2 1.001280 1.001439 1.001622 1.001921 1.002177 1.002977
Fpt2 1.000048 1000048 1.000048 1.000048 1.000048 1.000048,
Fwt 2 1000375 1.000375 1.000375 1000375 1.000375 1.000375
Fpwt = Fpt/Fwt {1.899874 (989674 0.898674 0.5596 741 .299674 0.998674
Vip = Vol{Fwp){(Fpp)(F pwi) 102,405 gal 1,674 gal 85,427 gal 1,289 gal 130,704 gal 503,000 gal
Combined Pipe
985,159.40 gat 989,785 62 gal UBY,597.94 yal
Vo vip1 Vip2
126,100,403 oz, 126,682,560 oz. 126,668,536 or.
Redacted

Test2Z2 N& S Rev. 1
Water Calculations
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Pipe Segment Volume Calculations

Company Pacific Gas and Electric Company
Censtruction Co. ARB
Hydro. Test Co. AKRI
Test Section PGEE T-2258N 1131, | Redacted
File Name RCP 81362 - T-2258N,
General Pipe Data
Descrption
2] 10 11 12 13 14 15 18
fRestrainsd or Unrastrained? Rastrained Restrained Unrestrained Unrestrained, Restrained Unrestraingd Unrestrained Restrained
Qutside Diameter 30000 in. 6.625 in. 4.900 in. 4.500 in. 3.500 in. 34.000 in. 34.000 in. 34,000 in.
Wall Thickrness .313 in. 0.280 in. 0237 1n. 01586 in. D.216 in. G.505 n, 0.524 in, 0.438 i
Inside Dlametsr 28,375 i, 8.085 in 4026 in. 4188 in. 3.088 in. 32.950 in_ 22.952 in, 33,124 in
ISpec./Grade APIBLXEZL APISL-Grade Bl APISL-Grade B] APISL-Grade B, APISL-Crade B APIBL-XED APISL-XED 48ksmys)
L ength Unrestrained 7 41 &1t & it
Langth Resirained 2381 12 ft 3ft 3,689 f
Temperature — On Test 66.0 “F 85.0 °F 84.0 °F 84.0 °F 66.0 °F 840 °F 84.0“F &6.0 °F
Temperature -- End of Test 84.0°F 64.0 °F F8.0°F 78.0F §4.0 °F 78.0°F 73.0°F 540 °F
Pressure — On Test 994 psig 984 psig 984 psig G84 psig) 984 psig 984 psig ¥B4 psig 984 psig
Pressure — £nd of Test 914 psig 914 paig 914 psig G14 paig 914 psig 914 psig 914 pei 914 psig‘
Unresirained Pipe
Vo
Vo Unrestrained 5 gal 3 gal 288 gal 268 gai
Fwp 1 1.003015 1003015 1.003015 1.003015
Fpp 1 1.000696 1.001101 3.D02678 1.002678
Fpt 1 1.000437 1.000437 1.000437 1.000437
Fut 1 1.003044 1.003044] 1.003044 1.003044
Fowt 1= FolPwl 0.8974014 .997401 0.997401 {.997401
Vip 1 = VolFwp)(Fpp)(Fpw) 4.83 gat 287 gal 267.25 gal 266 61 gal
Fap 2 1.002800 1.002800 1.002800 1.002800
Fpp 2 1.000647 1.001022] 1.002488 1.002395
Fpt 2 1.000328 1.000328 1.000328 1.000328
Fwt 2 1.002122 1.002122 1.002122 1.002122
Fpwl = FptiFwt 0898208 0.998209 0.998208 0998208
Vip = Vo{Fwp) (Fppi{Fpwt) 464 gal 2 B7 gal 267.36 gal 268.72 gal
Restrained Pipe
Vo
Vo Unresirained 8,403 gal 18 gal 1 gai 163,797 pal
Fap 1 1.003018 1.003015 1.003015 1.003015
Fop 1 1.002827 1.000688 1.000446 1.002279)
Fot 1 1.000073 1.000073 1.000073 1,000073
Fwt 1 1.000582 1,.000582 1000582, 1.000582]
Fpwt 1 = FptfFwt 0.898491 0.888491 .56%4¢1 ,998481
Wip 1 = VolFwpi(Fppi(Fpeet) 8,247 gal 18 gat 1 gal 184,582 ga}L
Fwp 2 1.002800 1.002800 1.002800 1.0028Q0
Fop 2 1.002621 1.000615 1.000408 1.002111
Fpt 2 5.000048 1.000048 1.000048 1.000048
Fut 2 1.000375/ 1.000375, 4.Q00375 1.000375
Fowt = Fpi/Fwt 0.989874 0.999674 0.899874 0,988674
Vip = Vol Fwp)Fpp)(Fowt) 8,245 gat 18 gal 1 gat 184 548 gal
Combined Pipe
Vo
Redacted
Test 22 N & 5 Rev. 1
Waler Calculations Page 7 of 17 10/14/20491
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Pipe Segment Volume Calculations
Compary Pacific Gas and Electric Company
Cuonstruction Co. ARE
Hydro. Test Co. KR
Tast Section PGE&E T-2288NM L-131, MP Redacted
Fifa Name RCP 51362 - T-228&N, L-13
General Pipe Dala
Uescription
17 18 18 20
Restrained or Unrestrained? Restralned Unrestrained Unrestrained Unirestrained
Outside Diamater 34.000 in, 131510 34.000 in, 30,000 in,
Wall Thickness 0.500 in, 0.113 in. 0.375 in. 0.500 in.
ineide Diameter 33,000 in. 1.089 in. 33.250in. 29,000 in,
Spec./Grade APISL-XBS| APISL-Grade B APISL-XB5 APISL-XB5)
Length Unrestrainaed 7 % 228 22 fig
Length Restrained 14 1
Temperature — On Test 68.0 °F 840 °F 84,0 °F 84.0 °F
Temperature — End of Test 64.0 °F 78.0°F 78.0 °F 780 °F)
Pressure — On Tast 984 psig 984 psig 984 psig| 984 psig;
Pressurg ~ End of Test 914 peig 814 psig 914 psig 914 psig
- Umrestrained Pipe
Ve
Vo Unrestrained o gal 892 gal 755 gal
Fap 1 1.0030158 1.003045 1.003018
Fpp 1 1000388 1003635 1.002378
Fpt 1 1000437 1.000437 1.000437
Fwt 1 1.005044 1.003044 1.003044
Fpwt 1 = FptFwt 0.9874061 0.887401 0.99740%
Vip 1 = Vo(FwplFpp){Fpwt) 0.34 ga! 966.37 gal 756.98 gal
Fop 2 1.662800 1.002860 1.002800
Fop 2 1.000367 1.003377 1.0022092
Ept 2 1.000328 1.000328 1.000328
Fwt 2 1002122 1002122 1.002122
Fowt = Fpi/Fwt 0.9496209 0 988208 0558208
Vip = VolFwp) (Fop)(Fpwl) .34 gal 996,70 ga} 757.31 gal
Restrained Pipe

Vo
Yo Unrestrained 622 gal
Fwp 1 4 003015
Fpp 1 1,061592
Fri 1 1.000073
Pt 1 1.000582]
Fowt 1 = FptiFwt 0.959481
Vip 1 = Vo(FeapiFpm{Fowt 625 gal
Fwp 2 1.002800
Fpp 2 1.001844
Fpt2 1.000048
Fovt 2 1.000375
Fpwt = Fpi/Fwt 0.988674
Vi = VolFwpl(F ppy(Fpwt) 625 qsl

Combined Pipe
Vo
[Redacted |

Test 22N & 5 Rev. 1
Water Calculations Page 8of 17 10/14/2011
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Pipe Segment Volume Allowance Calculations
Comparry Pacific Gas and Electrie Company Job fumber A14G7302
Canstruction Co. ARB Job Number 0628-53.3500 1-22
Hydro, Test Co. AKRI Project Ho. T-22 10311
Tast Section PGEE T-278&N 1131, Redacted WATER
File Name ROP 61382 - T-223&N,
General Pipe Data
Daseription Ssgment
1 2 3 4 5 & 7 8
Restrained or Unrestrained? Unrestrained Unrestraired Restrained Restained Restrained Restrained Resfrained Reslrained)
Cutside Diameter 30000 in. 30,0081n, 30.008 in. 30.000 in. 30.000 in. 30.000 in. 30.000 in. 30.000 in.
Well Thickness 0.625 in. 0500 in. 0.625 in. 0.562 In. 0.500 in. 0.424 in. 0.375in. (.375 in.
Inside Diameter 28750 In, 29.000 in, 28,750 1n. 28.876 in. 289.000 in, 29152 in. 29250 in. 26250 in.
Spec./Grade APISL-X85 APISL-XE5 APISL-XEE APISL-AS2 APISL-X60 APISL-XB5 APISL-X60 APISL-XB2
Length Unstrained 158 54
Length Restrained 323248 449 fy 1,899 & 37 ft 3727 & 14,343 1)
Temperature — On Test 80 °F 80 °F 64 °F 64 °F &4 °F 64 °F 64 °F 64 °F
Temperature — End of Test a1 °F 81 °F 65 “F B85 "F 85 °F 65 °F 65 °F B5 °F
Fragsure — O Test 949 psig 549 psig 249 pulyl 949 psig 549 psig 849 psig 848 psig 249 paig|
Frossure - End of Test 948 psi 948 psig 948 psiy 949 psig 0949 psig 949 psig 349 psig 949 pmg‘
Urgestrained Pipe )
4,646.04 gal 4.661.75 gal 4,661.19 gal
Vo Vip1 Vip2
594,693 oz 586,704 oz, 596,832 oz,
Vo Unrestraines 506 gal 1,853 gal
Fwpt 1 1.002808 1.002908
Fpo 1.00181¢ 1.002283
Fpt 1.000364 1.000364
Fuvt 1 1.002418 1.002418
Fpwt 1= Fpiffwt 0897851 {,997881
Wip 1 = VoFwpHFpp)Fpwt) 507.21 gal 1.858.72 gal
Fwp 2 1.0028908 1.002908
Fpp 2 1.001818 1.002283
Fpiz 1.000382 1.000382
Fwt 2 1002556 1.0025586
Fpwt = FptiFwt {.987832 4.997832
Vip = Vo{Fwp)(Fppi(Fpwt} §07.35 g 1,858,50 gail
Restrained Pipe
980,513,386 gal 985,117.50 gal 985,041.58 gal
Vo 9 Vipd il Vip2 ¢
1255058710 oz, 126,095,040 0z 126,085,323 vz,
Vo Restrained 108,995 gal 1,667 gal 85,160 gal 1,283 gal 130,098 gal 500,662 gall
Fep 1 1.002008 1.002908 1.002808 1.002908 1.002808 1.002608
Fpp 1 1.001339 1001493 1.081884 4001884 1.002260 1.00226
al] 1.000048 1.000048 1.008048 1.000048 1.000048 1.000048
Fest 1 1.000378 1.000375 1.000375 1.00087% 1,000375 1.0005875)
Fowi 1= FpliFwt 0.999674 0.999674 0.999674 0.998874 0.999674 0.988674
Vip 1 = VoFwpiEppiFpet) 109.422 gal 1,674 gal 65438 gal 1,289 gal 130,728 gal 503,096 gal
Fap 2 1.002808 1.002808 1.002808 1.002908 1.002808 1.002808
Fpp 2 1.001342 1.001497 1.001688| 1.001987 1.002263| 1002263
Fpt2 1000087 1.000061 1.000061 1.000081 1.0000814 1.000061
Fut 2 1000467 1.000467 1.000467 1.000467 1.000467 1.000467|
Frwl = FpdFwd (1.999593 0.999593 0.299593 0,990593 (.999583 0.899593
Vip = VolFap)(FpoiFpet) 108,414 gal 1,872 gat 65,433 gal 1,289 gal 130,718 gal 503,087 gal
Combined Pipa
Vo 885,159.40 gat vipt 989,779.25 gal vip2 889, 702.77 gal
126,100,403 02, 126,691,744 oz, 126,681,955 oz
1 °F Change 76.448 ga) 9,789.13 oz.
Redacted
Test 22 N & S Rev. 1
Allowance Page 8 of 17 10/14/2011
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Pipe Segment Volume Allowance Calculations
Company Pacific Gas and Electric Company
Congtruction Co, ARB
Hydro, Test Co. AKRI
Test Ssction PGRE T-225&N1-131,|Redacted
File Mame RCP 61362 - T-225&N,
General Pipe Datg
Description
9 10 11 12 13 14 15 15
Restrained or Unrestrained? Restrained Restrained Unrestrained Unrastrained Restrained Unrestrained Unrestrained Restraingd
Qutside Diarneler 30.000 in. 6.625 in, 4 500 i, 4.500 in. 3.5000n. 34.000 in. 34.008 in. 34.0040 in.
Wall Thickness 0.313 in, 0,288 in. 0,237 in. 0156 in. 0.2186 in, 0.505 in. {.524 in. 0.438 in.
Inside Diameter 28.3751n. 6,085 in 4,028 i, 4188 in, 3.058 in, 32,8600, 32,852 in. 33124 in.
Spec.iGrade APISL-X52] APISL-Grade B] APISL-Ginde Bl APISL-Grade B] APISL-Grade B APISL-X60 APISL-XBO 48ksmys)
Length Unstrained 78 4 fi 61 G ft
Length Restrained 233t 12§ Gf 3,659 1
Temperature — On Test 84 °F 84 °F B0 °F 80 °F 84 °F 80 °F 80 °F 84 °F
Temperature — End of Test 85 °F 85 °F B1°F &1°F &5 °F g1 °F 81 °F 85 °F
Pressure — On Test 9449 peiy 948 psig 944 psig G409 psig 949 psig 844 psig 848 psig 949 psig|
Pressurs — Cnd of Test 949 psig 948 paig 8948 psig 949 psig 948 psig] 949 psig 49 nisig 244 psig
Unrestrained Pipas )

Vo
Vo Urvestrained & gal 3 gal 266 gal 265 gal
Fywp 1 1.002908 1.002808 1.G02508 1.002908
Fop 1 1.0008672 1.001062 1.002583 1.002487
Fpt 1 1.000364 1.000264 1.000364 3000384
Fat 1 1.002418 1.002418 1.002418 1.002418
Fpwt 1 = FpfFwt (3.897951 0.997984 0.8897851 0.987951
Vip 1 = VolFwpl(Fpp){Fpwt 4.54 gat 2.87 gai 267.34 gal 26B8.70 gal
Fap 2 1.002808 1.002808 1.002908| 1.002908
Fop 2 1.0600672 1001082, 1.002583 1.002487
Fpt2 1000382 1.000382 1.000382 1.000282
Fart 2 1.002556 1.002886 1.002688 1.002556
Fowt = Fot/Fwt 3.897832 0957832 0887832 (3,687832
Vip = Vo{Fwp)(Fppy(Fpwt) 4.64 gal 2,87 gal 267.31 gal 266.67 gal

Restrained Pipe

Vo
Vo Restrained 8,203 gal 18 gal 1 gal 163,797 gai
Fwp 1 1.062808 1.002808 1.002908 1.002908
Fop 1 1.002720 1.000638] 1.000423 1.002191
Fat1 1.000048 1.000048 1.000048 10600488
Fuwt 1 1.000375 1.000378 1.000375 1.000375
Fpwt 1 = FptFwt 0098874 0,899674 0999674 (.999674
Vip 1 = VoFwp)(Epp)(Fpwh 8,247 gal 18 gal 1 gal 184 580 gal
Fwp 2 1.002808 1.002808 1.0026808 1.002908
Fop 2 1.002724 1.000642 1.000427 1.002195!
pt 2 1.000061 1.000061 1.000061 1.000061
Fwit 2 1.000487 1.080467 1.000467 1.000467
Fpwt = Fpiffwt 0.958593 G, 899503 0,998553 0.998593)
Vip = Vo{Fwp) (FppiFpwl) B,246 gl 18 gal 1 gal 164,567 gai

Cormbined Fips
Vo
1 °F Change
Redacted

Test22 N& 5 Rev. 1
Allowance Page 10 of 17 10/1412011
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Pipe Segment Volume Allowance

Calculations
Company 'Paciﬁc: Gas and Electric Company
Canstruction Co. ARB
Hydro. Test Co. AKRI
Test Section PGSE T-225&N L-131, miRedacted
File Name RCP 61362 - T-2258N, -1
General Pipe Data
Description
17 18 18 20
Rastrained of Unrestrained? Restrained tUnrestrained Unrestrained| Urirestrained
Qutside Diameter 34,000 in. 1.3150n. 34,000 in. 30,000 in.
Wall Thickness 0.500 in. 0113 in. 8.375 1. 0500 in,
inside Diametar 33.000 in. 1.088 in. 33,250 in. 29,000 in |
Spec./Grade APISL-XE5 APISL-Grage B APIBL-XG5 APISL-XE5
Lengih Unstrained 7 22 1 24|
Lenpih Restrained 14 ft
Temperature — On Test 64 °F 80 °F 80 °F 80 °F
Temperature — End of Test 65 °F g1 °F 81 °F 81 °F
Prassure - On Test 949 psig 249 psig 849 psiy 943 psig
Pressure — End of Test 949 psig 949 psig 949 psig 949 psqgj
Unrestrained Pipe
Vo
Yo Unrestrained 3 gal 892 gal 785 gal
Fwp 1 1.002¢08 1.002908 1.002808
Fop 1 1.000381 1.0038C6 1.002283
ot 1 1.0003864 1.000384 1.000364
Fwit 1 1.002418 1.002448 1.002418
Frawvt 1 = Fpi/Pwt 0.997951 0,947551 0.897651
Vip 1 = Vo{Fwp)(Fpp)(Fpwl) 0.34 gal 955.68 gal 757.28 gal
Ferp 2 1.002908 1.002908 1.002868
Fpp 2 + 000381 1.003506 1,00229%
Fpt 2 1.000382 1,0D0382 1.000382
Fot 2 1.002556 1.002858 1.002658
Fpwt = Fpt/Fwt 0.987832 0.097832 0997832
Vip = VolFwp)(Fpp)(Fpwt} 034 ga 945 58 gal 757147 gal
Rastrained Pipe
Vo
Vo Restrained 622 qal;
Fwp i 1.002908
Fpp 1 1.001914
Fpt 1 1.000048
Fwt 1 1.000375
Fowt 1 = FptFwt 0.999674
Vip 1 = Vo{Fwp){Fpp)(Fpwl) 625 gat
Fwp 2 1002908
Fpp 2 1.001918
[Fpt2 1.000081
Fwi 2 1.000487
Fpwt = Fpi/Fwt (4 998593
ip = VolFwp)(FppHFow!) 525 gal
Combined Pice
Vo
1 °F Changs
Redacted

Test22N& S Rev. 1
Allowance

Page 11 of 17
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Restrained /
Unrestrained

Joint
Type

Oistside
Diameter

Wall
Thickness

Specification &
Grade

Pipe Yield
Pressurs

~
5| 2,167 psig
1

Material | | Seam Type

187 ps
2708 po]
o] 1,998 sig

J
i
) 2,000 psi
5 1,837 peigl
Al 1,500 psig]
21 1300 psig]
2| 1,083 psig)
10 2,958 psig,
1 ; 3,687 psig| ;
12 2427 psig]  Ste
13 4320 psigl
14 01,782 psig)
15 0] 1,848 peigl
1 smys| 1,237 psig]
17 5] 2,167 psig)
18 5,015 psig] St ;
5 [ X65| 1434 psig|_ Steel | Arch
20 5| 2167 psig] Sleel | An
=
| Owner Company _ Pacific Gas and i ‘ ' Job Number
ﬁ Address ' .
Construction Company L AR Job Number
H Address ' -
Hydrostatic Test Co. ' Project No. |
A d d fess ey e e
Test Section 1
File Name  RCP 61362 - T-225&N, 1131 . u |
art I~ Test Data (TO BE PREPARED BY PERSUN SUPERVISING Mote: Minimum test pressure and diration are not 1o be chanoged ]
TEST AT TIME OF TEST) without written approval.
, . Win, Reguired Test 1
Time and Date Test . Elevationat Test . - IMax Allowahble Test ] .
Braseure Resched 1013111 415 P Pt 244 E;gsss A Test Point 895,60 peig Press at Test Point (4) 893,77 psig
Time and Date Test . Meoe Elevationin Win: Indicated Test - iMax Indicated Test .
ity 10M411 12:30 mlmst o ST i S14.00p5iG [P (s | 98400 psi
i Bhours 15 Wi Elevalionin Min. Test Pressure at .. M. Test Pressure at N "
ﬂ ctual Duration of Test minutes Test Section @o) IMQX, Elpvation (3} 811,40 psig fMEn, Ejevation (6) 1.005.23 Smﬂj‘
Redacted
Test22 N& S Rev. 1
Pipe Page 12 of 17 10142011
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z
=
v
g
Joas:
.
b vl
n
@
o

Redacted

PG&E T-22S&N L-131,

— 90 °F
1,000 psig |
950 psig L g5 °F
900 psig 4 i
psig - 80 °F
850 psig |
- T5F
B00 psig -
I TO°F
780 psig -
L G5 °F

700 psig

- BO°F

650 psig :
S & & &S S S S
Y S N < ) &> S & & N o S <
P o b o © A B LS WO b W M P
g T eint Prassire megens SEARIENT Temperatiure

switoe nastrained Pipe Teimperature  see Restrained Pipe Temperature

Redacted

Test Z2NE S Rev. 7

PlotT
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1.100 psig -+

1.000 psig -+

300 psig -

Test Pressuie

800 psig

700 psig

606 peig +— ! :
. o ‘

W

3 I

i Vi3
. O oy

< o] & £ L
S $ & 5

2 ) L e A

%

@,

2
o

Predicted ssExpected Yield e—Actual =LlowestElavation

Page 14 of 17 101472011
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Predicted
Pressure

Betual Pressore Volume Plot Data Slope Spike Pressure Test
Volume Plot
Data Stress Strain Curve - p%2$&n L-131,

Prassure | Strokes Gallons Gallons Actual | Predicted

; 0.00 gal o g.000 30250 0.067 gallstroke |
B84 psio 50.95 gl 52 05 gall 5028 5005 Punip Piston Diamslar . Bsn
B psig 10052 gal‘ 1040 gell 5028 5205 Fumip Piston Siroke s
701 psig _i5078¢al  isB.15gal 5008 5905 Puinp Cifindsrs ‘ ‘
Titpsig 201.04 ool 20820 gall 5020 5206 Melime check gal per siroke 0.076 galisitoke
724 psigl g 20028 gal] 5028 8208 Volume Reteased (allonsl .
7341 psig 3011898 Si282os A0 sane Pragsure Redused (psl . ap
TH psiy G ddgell 3830w 500 5207 Maximum2 1,720 gl
T psig A04.70 gah 41648 gall 5.006 5007 Minimumg 0 gal
761 paig 45218 gal 4685300l 5.040 B.207 Waximism 1,184 pelg
TTtpuig] £01.67 gal 520 60 gall 4 040 5207 Kinimiin 1 800 psig
7B8%psiy 551.87 gal 57288 gel 5028 5208 GallunslSioke Ussd 0,076 gallstroke
T s 802 21 gal 924,78 pal) 5038 5208 Pradicted Gallohs/Strake DUTG galisroke
BUY psig BS2.47 gal G7E 86 gall B.O2G 5208 T —— ' ~ ‘
811 paig 227 gal TB0sgal 4980 5408
821 pstg. 75245 gal 780808 5018 G208 T
B3 peigl 80249 gal 8331208l 5003 5009
841 psio| 85278 gal 8852 qall S0 5210 Biiried Pipe Températire .
851 paiy 0263 gal 937 524l Aoes 5210 .

B8 psig 9267 usl ous s gall 0% 5210 1§ o oesd Pine Temperitire
871 psiy 100323 gall 10415300 5025 5211
881 psig| 105341 g_a){ 109364 gml 5018 5211 ASHE 8345 Apparigi NS
BT peig 11040594 114575 pa] 5052 5211 |
901 peig] 115416 gal) 149787 ggﬁl 5011 5212 Avieras Asti Elastis Slage 956
511 psis 10050600 12008 sl 49mD sz
21 pslg 1a0e 18 al’ 2008 5212 Average Predicted Blagic Slepe 5210
931 psly 130450l | 19542300 501 B3
gatpeial | 17 1, 356.96 gl 5248 Code Pragorbad Mirkmum Yield Slops (less 517
981 psts 1 1,405,722 gt 5013 10%) BB NS (=)(2)
OBt pelel 145849 ga!l 5.214 Establiched Minkoum Yiel Pressue BILA N5 04 pelg
1505 5 gal  1ER e 06 5314 =32
£.026 5214 Max}mym Allowed Volume (Affer Slope 415 g8l
15650000 redssenl e spia | Deviation BIT.8N-8 ()
20 4000 8,000 Potiime (Afier Siope Devistion) BILENS 0 | Deal
5 0000 00
130850 0000 0600
1,8305502 0.00 0.0
: 1Sl 0000 0000
. 15EB 00 gal 1830550l wom D000 Redacted
gl | 1sesoogal  18%055gal 0,000 0.000
gsapsigl | 1sesopgal  1swsscal o000 0.000
gEd peigl | iseso0guf  1.830850a] 0000 q.000 i [QZ /¥ {WQ’WW
gsapsis | 15050048 18u055gal 0000 6,000 ate
sadpsigl | isescogsl 183055 ga.il 0.000 0.000
Page 150f 17 1642011
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North Segment Test Header South Segmert Test Header

Tiesin pipe included in test. Morth and South Test Heads

Page 16 of 17
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Prasure Pump:
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