
RCP, Inc 
801 Louisiana, Ste.200 
Houston, Texas 77002 
(7131655-8080 
Redacted 

October 24, 2011 

Pacific Gas and Electric Company 
350 N Wiget 
Walnut Creek, CA 94598 
Attention: I Redacted 

Test Contractor: 
Asset Owner: 
Construction Contractor: 
Test Section: 
Test Date: 
Certificate Number: 

ARB - 0629-53-3500 T-43B 
Pacific Gas and Electric Company ~ 41497361 
ARB ~ 0629-53-3500 T-43B 
PG&E T-43B , 1-147, MP 1.95 - 3.4 
October 23, 2011 
RCP 61362 - T-43B , t-147, MP 1.95 - 3.4 

To whom it may concern, 

This letter is to certify that the hydrostatic test performed on pipe owned by Pacific Gas and Electric Company and tested 
by ARB met the requirements of the Code of Federal Regulations, Title 49, Part 192, Subpart J (Class 3), 

The test segment was subjected to a spike pressure test of 748 psig for 30 minutes, without observed leakage or 
yielding of the pipe segment. The 30 minute spike test and subsequent pressure reduction with volume bleed was 
included and is part of the 8.32 hour test duration period. 

This hydrostatic test was completed successfully. Pressure was maintained on the test facilities in excess of 8.32 
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 609 psig arid the MAOP per 49 CFR Part 192, Subpart J can be as high 
as 406 psig. The MAOP established by this test is sufficient to qualify for Pacific Gas and Electric Company's desired 
MAOP of 400 psig. 

Pressure decreased 61 psi during the test. 9,523.20 ounces of fluid was intentionally released from the test section Net 
corrected volumetric change from beginning of the test to the end of the test is calculated to be 1,792.68 ounces, gain, 
which is equivalent to a 1.38 °F change in pipe temperature and larger than the anticipated error attributed to the 
temperature measurement instrumentation 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 7,541 feet of buried and 175 
feet of exposed pipe from a single point on the line. 

Sincerely 
Redacted 

cc. file 
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Hydrostatic Test Certification 
Company Pacific Gas and Electric Company Job Number 41497361 
Construction Co. ARB Job Number 0629-53-3500 T-43B 
Hydro. Test Co. ARB Project No. 0629-53-3500 T-43B 
Test Section PGSE T-43B . L-147 
File Name RCP 61382 - T-43B . L-147, MP 1 95 - 3.4 ' ' " 

Hydrostatic Test Pressure 
APPLICABLE CODE FOR CERTIFICATION 

Code of Federal Regulations, Title 49, Part 192, Subpart J (Class 3) 
This is to certif1 ithat she pipeline or pipeline section(s) described below was hydrostatically pressure tested in accordance with the following procedure: 

Pipeline PGSE T-43B, 1-147, MP 1.55 - 3,4 " 
From 135+28 | TOT 80+34 " ~ 

Pipe Data 
Segment Length Diameter Wall Tnickness Spec'fication 100 A, SMYS 

1 101 ft 20 000 m 0 376 :n. RW4J, Arc Weld Steel 2 438 psi 
2 31 ft ' U"," 0 280 in APISL-Grace 8 SM. Arc VVeSd Steei 2,953 pss 
3 25 ft 3 500 in Q2lGm, APIS;,-Grady B. SM Arc Weld Steel 4,320 p?; 
4 23 ft 1 315 m 0 154 m APlSL-Grade B Sfv* Arc Weld Stee: 8,198 ps." 

471 ft 20 000 in D 313 in APi5L-X42, OSAW, Arc Weid Steel 1 37 3 psi 
a 1 439 ft 20 000 in 0 250 -n API5L-X42, OSAW, Arc Weld Steel 1 050 psi 
? 4,959 ft 20,000 in 0 28! m API5L-Grace B. SM Arc Weld. Steel 984 psi 
8 134 ft 20.000 in 0 275 in API5L-X52 OSAW Arc Weld Steel 1,950 pS; 

501 ft 24 000 m 0 313 m 4P15L-X6Q OSAW Arc Weld, Steel 1,563 psi 
to 14 ft 6 625 in. 0 280 in APISL-Grade B. SY Arc Weid, Steel 2,958 PSI 
' 1 18ft ;GO m 0 750 m AP;5l-X42, DSAW. A^c VVe:d, Steel 3 150 psi 

- - initial Test Conditions 
Pressure at Test Point: 748 psig 

DaiefTime: 10/23/11 3' 56 PM 
Pipe temperature 

Pressure at Test Point: 748 psig 
DaiefTime: 10/23/11 3' 56 PM Unrestrained- 80.0 °F 

Ambient Temperature. 84 0 T 

DaiefTime: 10/23/11 3' 56 PM 

Restrained: 68.0 "F Ambient Temperature. 84 0 T 
Elevation @ Test Point: 16 0ft Location' 135+25 

Pressure @ High Point (CalSleasure): 670 psiq ion ® High Point: 196.0 ft Location' 67+09 
Pressure @ Low Point (Cal'Measure): 748 psig Elevation ® Low Point 16.0 ft location- 135+25 

Final Test Conditions 
Pressure at Test Point. 887 psig 

Date/Time- 10/24/11 12-15 AM 

—TTFF— "" 

Pipe Temperature Pressure at Test Point. 887 psig 
Date/Time- 10/24/11 12-15 AM 

—TTFF— "" 

Unrestrained. 77 0*F 
Ambient Temperature: 63.0 T 

Date/Time- 10/24/11 12-15 AM 

—TTFF— "" 
Restrained' 68.0 eF 

Pressure® High Po1ht76ai/Mealure): 
Pressure @ Low Point (Cal/Measure) 

609 psig Elevation ® High Point: 196,0 ft 
———————Jester 

Location: 
135+25 
67+09 Pressure® High Po1ht76ai/Mealure): 

Pressure @ Low Point (Cal/Measure) 687 psiq Elevation ® Low Point: 16.0 ft location: 135+25 
Total Fluid Injected: 

Jtal Fluid Withdrawn, 9523.20 fluid ounces volume gam 

Net Change in Volume of the Test Section ± (+ Gain, - loss): 1.792.68 oz gain 0.0115% I 1,381 "F equivalent 
lest Duration. 8,32 hours 

Minimum Test 
Pressure: . 685 psig 

Max E:ovation 

ecfpsm ; j 635 p.,; 
Maximum Test 
Pressure: — 

6 .• '. Max E:ovation 
— - i 

670 « AW: FievAtion j 

| 
'riff CSKJ 

% SMYS" 
— 

3"-'. 

Max E:ovation AW: FievAtion j 

| 47 v':-;. 
Test Seno-en: Observed SMYS — • , ... 1 + , , 

.. Minimum Test Pressure (Calculated/Measured)' 609 psig 
Maximum Allowable Operating Pressure: 1 DOT Part 192 Test Factors 1,50 406 psig 

The MAOP esta Wished by this test is sufficient to qualify for Pacific Gas and Electric Company's desired MAOP of 400 psiq. 
Were leaks 
observed? Mo Explain: 

Acceptable 
Hydrostatic Test? Yes 

The test segment was subjected to a spike pressure test of 748 psig for 30 minutes, wrthout observed leakage or yielSnJof'The pipe 
segment The 30 minute spike test and subsequent pressure reduction with volume bleed was included and ss part of the 8 32 hour test 
duration period. 

Mo leaks were observed during the test period. The test section included 7.541 feet of buried and 175 feet of exposed pipe. Pressure 
os» 61 pst during the test The buried pipe segment gained 2"F fluid temperature and the exposed pipe segment lost 3"F. 

3.523 20 ounces of fluid was intentionally released from the test section Net corrected volumetric change from beginning of the test to 
he end of the test is calculated to be 1.792.68 ounces, gain, which is equivalent to a 1.38 "F change in pipe temperature and larger 
han the anticipated error attributed to the temperature measurement instrumentation utilized 

est pressure did not remain steady even though no leaks were observed. The volumetric gam is attributed to the inherent error 
associated with physically attempting to measure the average temperature of 7.541 feet of buried and 175 feet of exposed pipe from a 
single point on the fine. 

Remarks 
-/-•s :•* 2 - v. C-L>.G: .0 •; 

y- g 7 ;3 L'M i.c-'i :;-rr 

,-r-: --o.-.' 

.m dumg mting due to trapped pifls The SS curve did not sndfcate gelding of me pipe. Wafer 'rack ran out of wafer during ramping pressure to sole at 640 
ssuring to spike pressure after water truck arrived, from 629 psig at 3.35 pm, due to erroneous readings created by injected air. Depressufzafton was 
i so as .not to disturb pigs and cause rapid or ^regular pressure readings. ' 

Redacted 

24-OcM 1 

Redacted 

24-OcM 1 
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nrrn 
Dead Weight Log Sheet 

Owner Company Pacific Gas and Electric Company Job Number 41497361 

Construction Co. ARB .... , 0629-53-3500 T> Job Number 

Testing Co. ARB Project No. 329-53-350 

Test Section PG&E T-43B ,1-147, MP 1.95-3.4 

File Name RCP 61362 - T-43B , 1-147. MP 1.95 - 3.4 

Date 23-Oct-11 Test Log 

Log No, 
Test Period Temperature °F 

Log No, 
Date Time 

Test Pressure 
Ambient 3 Date Time Ambient 

Unrestrained ! Restrained Comment Bleed j fniect 
1 10/23/11 2:00 Pfvi 510 osia ! 59 "F I 68 F ! 66 "F Start SoiKfc ! 
2 10/23/11 2:01 PM i 520 psig mmm }kkk®3Skk:: cgkif 3fei! Inject ; 938 oz « 
3 10/23/11 2:02 Pi g/53S3it§i§g® Flfel 73 j — ?vp—- /AFiflRSI: !irtittg:g.kkkk:kk:kg i 2 4Sioz 
4 10/23/11 2:03 PI. 540 DSiq 15 iBSglk iklk/gfkftk/F 66 °F il-nect kik/lFkFkjg:: 1 2.879 oz. 
5 10/23/11 2:04 PM kkSSffipSikl 66 -F r_" /• ~ inject I "f.529 or" 
6 10/23/11 2:05 Pi ' kk5f|0;f##k> 86 -F lkkt:€ik|gkk iTWSfcf'kk Inject I 2.227 oz 
7 10/23/11 2:06 Pi i_ S:Up5!(| 86 * F j 66 1" Jfljfedtgg kfggggggg i 1.972 oz. 
8 10/23/11 2:07 PI 580 pSiu 86 "F |gggJSf7Fglk IIIISSRW Iniect ! 1.933 oz 
9 10/23/11 2:08 Pf 590 ps;g i'OMBTfKk tkkk7g#gkr i 63 T iniect 1 1.829 oz 
10 10/23/11 2:09 PI 600 psig gi/ffeFk ! 7?. ,p 1 63 "F li|«iSg/:l7g:/3T:rl»7T 7 
11 10/23/11 2:10 Pf M-Iliftiffso 86 ' F i 66 F Iniect ! i 646 oz 
12 10/23/11 3:35 Pf" 620 psig kTSgitk i 77 "F ] 6 -6 "F Inject I 1 591 02 1. 
13 10/23/11 3:36 Pf 630 osia g/glkflk g:*-:i»6g|Pk2 Inject j j 239 oz 
14 10/23/11 3:37 PM ; 640 ps.c 86 ''F liiigffkk lifiSS gjiSgF/'Fcg-iv g :g g 1.312 02. 
15 10/23/11 3:38 Pf. 650 psig 86 i 77 7 T«| mmm inject 1.193 oz. 
8 10/23/11 3:39 Pf 660 psiQ 86 F 77 F IllfectT/l: STwen.TT: 1.304 oz : 

17 10/23/11 3:40 PM 670 psig k/lfTk? kgiim^kk 66 *'F llniect I 1.312 oz. : 

18 10/23/11 3:41 Pf 680 psig 4S|iTf?3 kkfiiglSkg lij^3g/T:T::\r/::g/7:7i;/gj 1.344 oz | 
19 10/23/11 3:42 Pi 690 esse 86 T 77 m 66 -F :>TTiT.gk:::F;g;gg; 1.328 oz 
20 10/23/11 3:43 PM 700 psig i?18i M;g 77 F k/llKPkk PpTFTT 7-/p j U; :r:p- FT/T'i'F1! • 35? oz. 
21 10/23/11 3:44 PM 710 psig gFlfefe 77 T 66 "F J)lSi3t:gl/vg35v/:F>?g:€T;: " " 1 424 oz! 
22 10/23/11 3:45 PM 720 pstq k/JffigEgk inject ! 1 320 oz. 
23 10/23/11 3:46 PM 730 psig TMiiSfg/ &3g57fTEaT/l/rgfci®!/11 Iniect 1.368 oz 
24 10723/11 3:47 Ph 86 F 77 "F kvittlEkg IflieSgigg g/i g3:2F7?,-j i 320 oz. 
25 10/23/11 3:48 PM 748 psia k:;ill»g/ &:770tWiM: SFsfiSllllli fftJgctF-v iTpF/ipFsp.c-crr:-::: ;T7L/iTTkV;cki% : .257 oz 
28 10/23/11 3:56 Ph 84 F 80'F iigifepgg iggWg'ITr/^rOh'TSSFF 
27 10/23/11 4:06 PM 746 psig 84 "F 80 "F 57 :F ! i ~ 
28 10/23/11 4:16 PM 74c DSK.1 ikjlliKfi'k 80 "F ..FszStr' F/vF « g/iGiC fgif 
29 10/23/11 4:26 PH 745 psig giilSfgg gglfeekklt mmmm EftS/SptftF/iT/.tgFlkTp-f ;g:T:EggTTTlTg! T 

30 10/23/11 4:27 Pit 735 psig lggi8?38k:k 6/ 'F IBieed I fcgjSSglKi:-' 7" ~ 
31 10/23/11 4:46 PM 725 psig ! FkkjfllMPkkg 1 r k SfejA-g/j BftiSgk::k®:::kk:-;kk-f kg/S88®ikk " 
32 10/23/11 5:05 Pft 7 i 5 psia k?8illkl 80 "F 67 "F = Bteeigri/ki.klikF^^cFk/ik 1.587 oz. T 

3: 10/23/11 5:23 PM 705 Psig_ 3|StSfgg llltliSRrgl 67 "F i Bleed 1 587 oz. 
-

3. 10/23/11 5:41 Ph 696 psig 82 ' r liiiiIRTS/S 67 "f- j Bleed 1.587 oz. 
35 10/23/11 5:59 Pfc 685 psig 76 T ; gg/SiiSggk! g L:::T;TTTg';~gTTg 1 587 oz. " 
36 10/23/11 6:00 Ph 685 psig kgfgEgl gk/fefkikk 57 #F 1 ** 
37 10/23/11 6:15 Ph 68 / PSIG kliP0 HUlEBSul 67-F i Jkgkkkkkk! " 
38 10/23/11 6:30 PM I T/lllSpsiijts/f 75 :P 81 F | l®'ES/|g5g£i!>g.T.igngl4' S.gg7gkl:i " 
39 10/23/11 6:45 PM i 687 psig | 75 =F [ mm g;:Wl«:igf gl/ccglgg:ik:hg7g.g| " 
40 10/23/11 7:00 PM 1 687 osia I 74 "F glSfiiRklf 7k/F::,;//s"-k icFs/S/klFkl immm 
41 10/23/11 7:15 PfV 687 psig I 73 'F kgltBkigkki gissMfeggi ;7®:S?7 kjkrr®® v®: |: -:;z s/SSkFtSkkf j rk&RGzsk Fkk 
42 10/23/11 7:30 PM ! 687 DSIO ! 73 F l CASilliSlPSf glilllklf c-;: ;.k.. - -k; 

43 10/23/11 7:45 PM 587 psig 72 F i 81 k i /T-iagETT-f: ;llg.gg/gwlilJ7-.gi:i:k>i kkkg/ggSSf 
44 10/23/11 8:00 PM ktllSgjHlkl : 71 ~F 1 81 "F i 68 T ! gl :>/7/:;.::k5k.7:k:T7:-Fk::|; Tkll-gg-gggl 
45 10/23/11 8:15 PM 687 psig 61 :F i iglipggf k 4®:?/5l::.7-:kpPfktk3k| • 
46 10/23/11 8:30 PM kllSgRiiiigt 7i T : gglftii^ggf 68 "'F i r7:F7:-tc®3^c7-^v^-S>)k/;7j| jkrkr k/Jii/f • 
47 10/23/11 8:45 PM 687 psig _j_ 71 "F i FggllgfSl/kf 68 T 1 Ft Jggg iggsi? kkig| /ktitFkvktkFjj 

-

48 10/23/11 9:00 PM 687 psig | 69 F i 80 -F i 68 F i Pkkkkkkgfj • 
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Dead Weight Log Sheet 

Owner Company Pacific Gas arid Electric Company Job Number 41497361 

Construction Co. ARB Job Number 0629-53-3500 T-
43B 

Testing Co. ARB Project No. 329-53-350 

Test Section PG&E T-43B . L-147, MP 1 95 - 3.4 

File Name RCP 61362-T-43B, L-147, MP 1.95- 3.4 

Date 23-Oct-11 Test Log 

Log No. 
Test Period Temperature °F 

Log No. 
Date Time 

Test Pressure 
Ambient Pipe Date Time Ambient 

Unr ?s?'3'ned (Restrained Comment Steed i Inject 
49 10/23/11 9:15 PU i 667 psiq 68 "F 79 'F i S8 1F \ " 
50 10/23/11 9:30 PM I 867 psig 73llflI/fI3:3 !3®:?f333 j 63 "F 3777,,.777 7.77';7--:<Y7"-L"I 7 TIFV/CF 

S3•37 7 ;777''?7777'777 ?7- vt ,.7'7 77.73-' 7 
~~ 

51 10/23/11 9:45 P. •387 nsia mwsmm i;??/ 1 68 °r [3T773T7T 

52 10/23/11 10:00 PM 08? psig .37 ' 68 '8 \mm&zmrn. w 3 

53 10/23/11 10:15 P 687 psig felfetSS 733 :fS3f333 3 = 

54 10/23/11 10:30 P 587 psig elfeitft 737 78 f 68 T |3L/737 7- 3 ; Y: ''7/7:,:7:3 3: ILL 3I33:7 
-w 

55 10/23/11 10:45 PM 687 psig 65 ;F fisifL/f rfrSSpTpf/M :777;73?/7777s,:777s337:3;337s7,j7;7j 
56 10/23/11 11:00 P:. 687 psio 65 "r 578/3333/ 3736I1F/33 

..... 
57 10/23/11 11:15 PI 687 psig :: /783I333 i 63 r 333337373333733533133333333331337,33?3333 
58 10/23/11 11:30 PM 3/1lipiic? :«««? 77 F i 68 "F 3/773737737/33/7377333 T" 

59 10/23/11 11:45 PM 63/ psig 04 F 33333333 (///•JSB*!/?/: 35 7'573333:37777733,7 
60 10/24/11 12:00 AM 687 psig 63 7 IsAseiTiLs? 33335/3>?733333S7335::7 T 
61 10/24/11 12:15 Ai /C/lflffipsii??:/ 63 T- 517ti33sY End of Test i 

3:373733333333333337 • 
3?:3333/33333s33333;3/3l: •— 

"" 
~'"T"3T 

•7 

_ 
5 7L':33'377.. 7 3 v.-''•""-•.73 3 7' 3?77 3,.33 '3373'.1 3333i«3/333 
-7777.-^ 

.3333333.l33373?3373:/l33333,r7i37/733l33373l7:7337? 333.337373 33K- 3 

T. 

^ ^ 7p33?3/'3|-
LT:7-3 3333;373'?73 33?T7L:T':333:-| 

7-.733??3?r3"':3 333.77:77 

WMF-SM 7:T3TTL^TT7;33 3333:37333?73; ;;3 7„7=!; 

V/< 1:7333^. L333 n AM/SCf:?:! iMmmmmmd . _ ...... - -
3333331133 TTWTT TV>• :T•! TL 3/1.;TT^T=L7®TT:£iTTTTTTcLiTT;L72 r 

r 

1 ! I I. ! ^ r 

.. . T _ , Spike Test J 37,775.4 oz. 
Hydrostatic Test 9,523.2 oz. 1 

J-

Were leaks observed during the test period? I cxposea ana ouriea pipe, 
no leaks observed. 

High Test Pressure: j 48 psig 
i: 

cxposea ana ouriea pipe, 
no leaks observed. Low Test Pressure: I 685 psiq 
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Pipe Segment Volume Calculations 

Company Pacific Gas and Electric Company Job Number 41497361 

Construction Co. ARB Job Number 0629-53-3500 T-43B 

Hydro. Test Co. ARB Project No. 0629-53-3500 T-43B 

Test Section PG&E T-43B , 1-147, MP 1.95-3.4 
WATER File Name RCP 61382- T-43B, L-147. MP 1,95-3.4 
WATER 

General Pipe Data 

Description Segment 
1 2 3 4 5 8 7 

Restrained or Unrestrained? 'estrainec Unrestrainec Unrestrainec Restrained Restrained 
Outside Diameter 3 in 8.825 in 3.500 in 1.315 in. 20.000 in 20.000 in 20.000 in 20 000 in Wall Thickness 0.375 in 0 280 in 0.218 in 0 154 in. 0.313 m 0.250 in 0 281 in 0 375 in Inside Diameter 19.250 in 6 085 in 3 068 in 1.007 in 19.375 in 19.500 in 19,438 in 19 250 in Spec./'Grade API5L-X65 APISL-Grade £ APISt-Grade B APISL-Grade B API51-X42 API5L-X42 APiSL-Grade B API5L-X52 (Strained 101 f 31 f 25 ft 
Length Restrained 231 471 ft 1.439 ft 4.959 ft 134 ft Temperature -- Ort Test 80 "F 80.0 *F 66 0 "F 68 0 "F 86 0 *F 68.0 "F 66 0 T Temperature - End of Test 77 *F 77 ->F 77.0 »F 68,0 "F 68.0 "F 68 0 F 68 0 "F 68 0 "F Pressure - On Test 748 psig 748 psiq 748 psiq 748 psia 748 psia 748 psia 
Pressure -- End of Test 687 psiQ 687 psiq 687 DSid 687 psiQ 687 psia 687 csia 687 DSSQ 

Unrestrained Pipe 

Vo 
1.834.48 gal t.837.59 gal 1.837.78 gal 
234,814 oz 235,212 OZ, 235,233 oz. 

Fwp 1 1.002290 
L- 7,J 

1.002290 1.002290 
fpp 1 1 001600 000875 1.000443 

1.000364 1 000364 1.000364 
fwt 1 1.002418 002418 1.002418 
Fpwt 1 = Fpt/Fwt 0.997951 0 997951 0.997951 
Vtp 1 = Vo(Fwp)(F ppHFpwt) 1,523.82 gal 46.57 aa! 9.61 oaf 

Fwp2 

Fpp 2 

1.002103 1 002103 1.002103 

1,000309 1.000309 1.000309 

Fpwt = Fpt/Fwt 0.998347 0.998347 0.998347 
Vtp = VofFwpMFpoKFpwt) 1 5; 46.57 aal 2JLLMJ 

119,201.49 gal 
Vtp1 

119,607 53 gal 
Vtp2 

119.546.97 gal 
15.257,791 oz. 

Vtp1 
15,308,764 oz. 

Vtp2 
15.302,012 OZ. 

fwp 1 . 
Fpp 1 

i yai 
1.002200 

r.z 14 aai 
1.002290 

22.325 3 
1.002290 

76.448 aal 
1.002290 

2,026 gal 
1.002290 

Foil 
Fwt 1 
Fpwt 1 = Fpt/Fwt 
Vtp 1 = Vo(FwDKFppMFpwt) 
Fwp 2 
Fpp 2 

i.0000731 
1 0005821 
0.9994911 

- « sail 
1.0021031 

1 001428 
1.000073 
1.000582 
0,999491 
7,237 aal 
1.002103 

1 001791 
1.000073 
1.000582 
0.999491 

22.405 aal 
1.002103 

1.001591 
1,000073 
1,000582 
0.999491 

76.704 aal 
1.002103 

1 001188 
1.000073 
1.000582 
0.999491 
2,032 aal 
1 002103 

Fot 2 
Fwt 2 
Fpwt = Fpt/Fwt 

V? 
Combined Pipe 

1.0001851 
1.GOODS?] 
1.0008031 
0.9992941 

1 aal I 

1.001321 
1,000097 
1.000803 
0.999294 
7.233 aal 

1.001654 
1.000097 
1.000803 
0.999294 

22.393 aal 

1.001470 
1.000097 
1.000803 
0.999294 

76.668 aal 

1.001099 
1.000097 
1 000803 
0.999294 
2,031 aal 

Vo 
121,035.98 gal 

15.492,605 oz. 
Vtp1 

121,445.12 gal 
Vtp2 

121,384 73 gal 121,035.98 gal 

15.492,605 oz. 
Vtp1 

15,544,876 oz. 
Vtp2 

15.537.245o 2 
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HI Pipe Segment Volume Calculations 

Company Pacific Gas and Electric Company 

Construction Co, ARB 

Hydro Test Co. ARB 

Test Section PG&E T-43B , 1-147, MP 1.95 - 3.4 

f i'e Name RCP61362- T-43B , L-147. MP 1,95-3.4 
General Pipe-Data 

Description Description 
9 « i; 

Restrained or Unrestrained? Restrained Restrained 
Outside Diameter 24,000 in 6,625 in 20.000 in. 
Wail Thickness 0,313 in 0,280 in 0.750 in 
inside Diameter 23.375 in 8 085 in 18.500 in 
Soec./Grade AP15L-X80 APISt-Grade B AP15L-X42 
Lersqth Unrestrained 18ft 
Length Restrained 501 ft 14ft 
Temperature - On Test 68.0 *F 66 0 "F 80.0 *F 
Temperature - End of Test 63.0 *F 88.0 *F 77 0 "F 
Pressure ~ On Test 748 psig 748 psis 
Pressure -- End of Test 887 psig 687 psig 

Unrestrained Pipe 

Vo 

Vo Unrestrained 25.1 
fwp 1 1.002290 
Fpp 1 1.0007691 
Fpt 1 1.0003641 
Fwt 1 4.18 
Fpwt 1 = Fpt/Fwt 0-967951) 
Vt.B. J = Vo(Fwp)(Fpp)(Fpwt) 251.80 sail 

Fwp 2 1.002103 

Fpp 2 1.000706) 
Fpt 2 1.000309 
Fwt 2 1.0010661 
Ppwt - Fpt/cw. 0.9983471 
Vtp = VofFwpHFppHFpwt) 251.64 qaif 

Restrained Pipe 

Vo 

1- 21 oal 
Fwp 1 1.002200 1 002290 
fppl 1.001719 1.000513 
Fpt 1 1.000073 1.000073 
Fwt. 1 1 000582 1.000582 
Fpwt 1 = Fpt/Fwt 0 999491 0.999491 
Vtp 1 = VofFwpWFppVFowt) 11.203 oal 
Ft 1.002103 1.002103 
Fpp 2 1,001588 1.000480 
Fpt 2 1.000097 1 000097 
Fwt 2 1 000803 1,000803 
Fpwt = Fpt/Fwt 0,999294 0.999294 — 
Vtp = Vo(Fwp)(Fpp)(Fpwt) 11.202 oal 21 gal 

Combined Pipe 

Vo 
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R9F3 Pipe Segment Volume Allowance Calculations 

Company Pacific Gas and ElectricSompany' Job Number 41497361 
Construction Co. ARB "* ,,,, • Job Number 0629-53-3500 T-43B 
Hydro. Test Co, ARB Project No. 3629-53-3500 T-43B 
Test Section PG&E T-43B , 1-147, MP 1.95 - 3 4 

WATER File Name RCP 81362 - T-438 , 1-147, IMP 1 95 - 3 4 WATER 

Description Segment Description 
1 2 3 4 5 6 7 8 

Restrained or Unrestrained? Uni esrar-e: Unrestrained J-,restrained Restrained Restainec Restrained 
Outside Diameter 20,000 in 6.625 in 3.500 in 1.315 in 20.000 in 20 000 in 20,000 in 20 000 in 
Wall Thickness 0 375 in 0 280 in 6 In 4 in 0.313 in 0.250 in 0.281 in 5 in 
Inside Diameter 19.250 in 8.065 in 3.088 m 1 007 in 19,375 in 19 500 in 19.438 in 19 250 in 
Spec./Gracte PI5L-X65 APISL-Grade B APISL-Grade 6 APISL-Grade B API5L-X42 API5L-X42 APISL-Grade B API5L-X52 
Lenqth Unstrained 101 f 31 ft 25 ft 
Length Restrained 23 ft 471 ft 1 439 ft 4 959 ft 134 ft 
Temperature -- On Test 78 "F 78 "F 78 *F 66 :f 66'? 66 "F 66 "F 68 T 
Temperature -- End of Test 79 F 79 *F 79 "F 67 "F ' 67? 67 'F 67 "F 87 ''F 
Pressure - On Test - 717 psig ZULfiSffl TJJjsig 717 psia 717 psia 717 csia 717 psig 
Pressure - End of Test 717 esia 717 psia 717 psia 717 DSiQ 717 psig 71? psia . . 

Unrestrained Pipe 

Vo 
1,834 48 gal 

Vtpl 
1,837.78 gal 

Vtp2 
1,837 57 gal Vo 

234,814 oz. 
Vtpl 

235.236 02 
Vtp2 

235,209 oz. 
Vo Unrestrained 1.527 oai 47 oai 10 aai 
Fwp 1 1 002195 1 002195 1.002! 95 
ftp 1 1 001534 1 000647 1.000424 
Fpt 1 1 000328 1 000328 1.000328 
Fwt 1 1 002122 1 002122 1.002122 
Fpwt 1 = Fpt'Fwt 0 998209 0.998209 0 938208 
Vtp 'i = VofFwpjfFppMFpwS 1,5. 46 5? gal 9 6! oat 

Fwp 2 1 002195 1 002195 1.002195 

EEB..2 1.001534 1 000647 1 000424 
Fpt 2 1.000346 1.000346 1.000345 
Fwt 2 1.00225S 1.002255 1 002255 
Fpwt = Fpt'Fwt 0.998095 0,998095 0.998095 
Vtp = Vo(fwp)(£M(E£w|) _ 1,529.79 gal 46,57 Mi 9,61 gal 

Restrained Pipe 

Vo 
119,201 49 gal 

Vtp1 
119 588.25 gal 

Vtp2 
119.578.32 gal Vo 

15.257,791 oz. 
Vtp1 

15,307,297 oz. 
Vtp2 

15.306.025 oz. 
Vo Restrained '• ral 7 214 Ml 2; ?( 2 026 qal Fwp 1 1 002195 1,002195 1 002195 1 002195 1 002195 FPO 1 1.000164 1.001370 1.001718 1.001526 1 001138 Fpt 1 1.000073 1.000073 1.000073 1.000073 1 000073 Fwt 1 1 000582 1 000582 1.000582 1.000582 1 000582 El 0.999491 0.999491 0.999491 0,999491 0 999491 VlftJ = Vo(Fwp)(Fpp)(Fpwt) 1 oaf 7,236 aal 22.401 aal 76 692 aal 2 032 aal Fwp 2 1 002195 1.002195 1 002195 1,002195 1 002195 Fpp 2 1.000167 1.001374 1.001722 1.C01530 1 001142 Fpt 2 1.000085 1.000085 1.000085 1 000085 1 000085 Fwt 2 1.000681 1.000681 1.000681 1 000681 1 000681 Fpwt = FptfFwt 0 999404 0.999404 0,999404 0.999404 0 999404 Vto = Vo(FwpKFppHFpwt) Lsfi 7,235 qal 22.399 oa! 76.886 aal 2,031 aal 

Combined Pipe 

Vo 121,035 98 gal 
Vtpl 121,426 03 gal 121,415.89 gal 

15,492.605 oz. 15.542,532 oz. 15 541 234 oz 
1°FChange 10 14 gai 1,298 07 oz. 
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Pipe Segment Volume Allowance Calculations 

Company Pacific Gas and Electric Company 
Construction Co. ARB 
Hydro. Test Co ARB 
Test Section PG&E T-43B . L-I47, MP 1 95 - 3.4 
File Name RCP 61362 - T-43B . 1-147, MP 1.95-3.4 

General Pipe Beta 

Description Description 
9 10 11 

Restrained or Unrestrained? Restrained Unrestrained 
Outside Diameter 24.000 in 8.625 in 20.000 in 
Wall Thickness 0,313 in 0.280 in 0.750 in 
Inside Diameter 23.375 in 6.065 in 18.500 .11 
Spec./Grade APiSt-XSQ APiSL-Grade B API5L-X42 
Lenath Unstrained 18 ft 
Length Restrained 501 f 14 ft 
Temperature - On Test 88 "F 66 *F 76 "F 
Temperature -- End of Test 67'F 67 ~'F 79 "F 
Pressure - On Test ZlLpsiq 717 psiq 7.1.7 .psis 
Pressure — End of Test 717 psio 717 psio 717 pstg 

Vo Vo 

Eml - 1.002195 
Fop 1 1.000737 
Fpt 1 1,000328 
Fvrt 1 1.002122 
Fpwt 1 - Fpt'Fwt 0.998209 
V'P-I T. VofFwpMFppXFcwt) 251 63 aal 

Fwp 2 1 002195 

FPP2 1.000737 
Fpt 2 1 000346 

1,002255 
wt 0.998095 

Vtp = Vo(Fwp)(Fpp>(Fpwt) 2C! 50 oa: 

Restrained Pipe 

Vo 

Vo Restrained 11.169 aal 
Fwp 1 1.002195 1.002195 
Fpp f . 1,001648 1 000493 
Fpt 1 1.000073 1.000073 
Fwt 1 1.000582 1.000582 
Fpwt 1 » Fpb'Fwt 0.999491 0,999491 
Vtpl = Vo.(Fwp)(Fpp)(Fpwt) 11.206 aal 
Fwp 2 1 002195 1,002195 
F.PP 2 1,001652 1.000496 
Fpt 2 1,000085 1 000085 
Fwt 2 1.000881 1 000681 
Fpwt = Fpt'Fwt 0.999404 0.999404 
Vtp = Vo(Fwp)fFpoKFpwt) LLSB22i Sii* 

Combined Pipe 

Vo 

1°F Change 
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N 

111 Hydrostatic Test Pipe Data Table 

Pipe 
Type Length 

1 

Restrained / 
Unrestrained 

ii 

rSiiteifla 

| Diameter 
| Wall 
I Thickness 
! 

J Specification & 
jj Grade 

Pipe Yield 
Pressure 

Material 
1 Joi 
i _ j beam Type 
1 Type Ii " 
I 11 

1 101 ft| Unrestrained 20.000 in 0 3750 in | AP15L-X65 2.438 psig Steei Aic WeldJ" ERW-LF 
2 Unrestrained 6.625 In igiilgii Sj|l API5L-Grade B 2.958 psig Steel Arc Weld! SM 
3 25 ft Unrestrained 3.500 in ATi§yis§§ 

Sj|l 
AP!5L-Grade B 4.320 psig Steel Arc Weld | SM 

4 23 ft Restrained 1 315 in ' 0.1540 in ) API5L-Grade 8 3 198 psig Steel Arc Weld) SM ? 
5 471 ft Restrained) 20 000 in 0.3125 in API5L-X42 ! 313 psig Steel Arc Wefc. DSAW 
6 1,439 fi Restrained! 20.000 in 0.2500 in API5L-X42 1 050 p-sig Steel .Arc Weld DSAYV 
7 4.959 ft Restrained) 20 000 in. 1 0 2810 m APISL-Grade B 984 psig Steel Arc Weld SM 
8 134 ft Restrained J 20.000 in 0 3750 in API5L-X52 1 950 psig Steel Arc Weld DSAW 
9 501 ft Restrained 24.000 in. 0.3125 in. API5L-X50 1 563 psig Steel Arc VVelc I DSAW 

10 14 ft Restrained 6.625 in 0.2S00 in. APISI.-G'ade 8 2.958 mm iAlitifeite Arc Weia SM 
11 | 18 ft Unrestrained) 20.000 in ] 0 7500.n.j API5i.-X.42j 3.150psig Steel 7!§Bl!/tttji DSAW 

Hydrostati o i est Project 
5as and Electric C 

Owner & Participants 
Owner Company j Pacific C 

o i est Project 
5as and Electric C 

Address eoO N Wiqet 
41497361 •A/ainnt Greek OA Q4E f 8 "" 41497361 

Attention: Rod acted 
41497361 

Construction Company Ar'B ! Job Number i 
dress 18 r a Lovendae Road 

0629-53-3500 T-43B Pittsburc CA 04565 0629-53-3500 T-43B 
Attentior Redacted 

0629-53-3500 T-43B 

Hydrostatic Test Co. ARB Project No 
18/0 Loveriage Road 
fittsourc 
Attention 

0629-53-3500 T-43B fittsourc 
Attention Redacted 

0629-53-3500 T-43B fittsourc 
Attention Redacted 

PG&b "f -43B . L-147. MP 1.95 - 3.4 

. ! 
From: 135+25 

. ! To: 60+34 
Pile Name | RCP 61362 - T-43B . L-147. MP 1.95 - 3 4 i 

Part II - Test Data (TO 
TEST AT TIME OF TES 

JE PREPARED BY PERSON SUPERVISING 
D 

Note. Minimum test pressure and duration are not to be changed 
without written approval, 

Time and Date Test 
Pressure Reached 10/23/11 3:56 Pfyt Elevation at Test 

Point 16 ft Min. Required Test 
Press At Test Point (1) 678.00 psig Wax. Allowable Test 

3ress at Test Point (4) 750.00 psifl 

Time and Date Test 
Ended 10/24/11 12:15 AM Wax. Elevation in 

rest Section 196 ft Min. Indicated Test 
Pressure (2) 685.00 psig Wax. Indicated Test 

3ressure (5) 748.00 psig 

Actual Duration of Test 8 hours 19 
minutes 

Win. Elevation in 
rest Section 16 ft Win. Test Pressure at 

Wax. Elevation (3) 607,00 psig \ Wax. Test Pressure at 
Win, Elevation (6) 748.00 psig 
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fH! 

3 
09 

740 psig 

890 psig 

| 640 psig 
£ 
<#s» 

I 
H 

540 psfg 

490 psig 

PG&E T-43B , L-147, MP 1.95 - 3.4 
90 °F 

85 °F 

80 T 

75 °F 

70 T 

590 psig .„} 85 °F 

/ y y y y y y y y y y y y 

60 °F 

55 °F 

50 °F 

^ # # __f # # # # N# ^ ** 
• — - - Test Pressure "• Ambient Temperature | 

I • Unrestrained Pipe Temperature —•—Restrained Pipe Temperature | 
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Spike Pressure Test 
Stress Strain Curve - PG&E T-43B , L-147, MP 1.95 - 3.4 

1.000 psia [ 

900 psifl 4 

anopsia 4 

1 £ 
700 psig 

800 psifl 

500 psig 

400 psifl +-• - - — ~+ - - »- — 4 >* y y y y y y 
Predicted ^Expected Yield Actual —Lowest Elevation 
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Actual Pressure- Volume Plot Data 

Pressure- Strokes Gallons 

Predicted 
Po.ssute 

V>,lt ;n>. Plot 
(Jula 

>_MI!OOS 

Slope 

Actual Predicted 

Spike Pressure Test 
Stress Strain Curve -- PG&E T 438 .1-147, MP 1.95 - 3.4 

1 'I ;,7T 4 -• 

68 96 gal 

'-60 9; 

91 gai 

1 /4' 

"i. ;o 

0,630 

.630 
», 0 

* ur* p 4'-*l * 
Pump Piston Dtameter 

. 'if ,'t t -• ' 

, • ;i \ 

- T -*r 

JFI" -

44,12 Qi 

• 3 '5 

>3 04 gal 
>9.34 0; 

81.95 gai 

88,26 g< 

L ''U, 

t 025 

0,630 

j EL 
0 631 

J-»r< Mt V ,J »' f "I eti ,r ( 

Vd I' ' > t d | s , 

mv-un1 N" U( <•; u ,<• 

Mr'tl'llldfil? 

M«" nu 'i/ 

062 gat/s!r< 
5.4 5 « 

4— 
310 §B 

W.VHf ,'f 1 

00 pslg 

680 rata! r 

—• 1~ 

•r~j—Erf »// &t.93ga; 
100 88 gai 1,025 

3 gai 1 UDU 

1,038 

i£:E,f£! 1 056 
1.112 

,ri 

44:-; ^ i. L069 

0 631 
0 $31 

0 631 

mfi'r'l - ' ''fAf }'/s; O&gafttrofc 
t " 1 urd UKCS; J <>•/ 

> <li^ ,|/ >l /P 

SI 
Ma/ ,, jf--

uhcL 
0.631 

hw l;1 ; 'f-x' "fjipv'.it.rf-

rTT 

/' I ' * 'Of rj ' j „t, ;f 

' ^ " "i " ,f I', ! , V ' ' 

ipe was exposed to 822 psig witboi 
M J" ' ' -1 K d " I' ;u « ",f ; -

: Minimum Yield 
f' n- t X'i f (>» 

4 r.« i'li 

48 psis. 

' M' '' r ' "« ' ' ' ' r ' 'M I t P ( '1 ( 4t < , t, Ucjf '• t ?« ,f 

' ? ( ' " < ' '"I* i I *n (' * ' JV - I. ' • I 5 1 I ! I J»»T <{'. Ij» 

1 ' 1 5' 1 • 1 ' (>J 1 fO'f 4 ' !• *• r '* ' !,'v a f ,v" !/M 

' ' if ' i C" t f'H' /, Jp<' , .r ;f sO. vv ?' • 4 4,'"'' iltl"? ' .11 <"»-

rved after 630 psig. 

|y to tl" 
id not,. 

pposite direction) t 

1 I'P ic'i f11 c ff-nwu'w"-* 

4SM6 B31 B Appendix ^-5 

'erage Actual Elastic Siope 

,j FtiC - CsJU 

UPd r/M o,.,'- f f.M c; r,f;c 'luS' " '-VPjj 
{CH24 5 

McVi'ir-; M nsnx,,-,! -'ic 1 ?'r,.r, jr., n ?| . 748 psic 

•/ -.virr >tr 44,1 , ( r, M . 

!.i {CIJ2} '! a--4'S 

Vuu"rf i Mif' 11Si j: i 1 u , ,s?i MI i. n c ,*» ' 

Redacted 
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Test End 

Test Head 

Pipe Connect 
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Restrained Temp Recorder Test End 

Test Header Connections 

Unrestrained Temp Recorder 
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nrsa 

Pressure Chart Recorder 

Dead Weight Test Equipment 

Restrained Pressure Chart Recorder 
Test Head 

Pressure Pump 
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