RCP, Inc

801 Louisiana, Ste.200
Houston, Texas 77002
(713)655-8080
‘Redacted

QOctober 25, 2011

Pacific Gas and Electric Company

350 N. Wiget

Walnyt Creek, CA 94598

Attention:

Test Contractor: Milbar -- T-109E 10/25/11

Asset Owner: Pacific Gas and Electric Company -- 41474082
Construction Contractor: Shelson - 41474802 T-109E

Test Section:; PG&E T-108E, L-148, MP 14.60 - 17.63

Test Date: October 25, 2011

Certificate Number: RCP 61362 - T-109E, L-148, MP 14.60 - 17.63.

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 Milbar 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 1114 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 8.35 hour test duration period.

This hydrostatic test was completed successfully. Pressure was maintained on the test facilities in excess of 8.35
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 1034 psig and the MAOP per 49 CFR Part 192, Subpart J can be as high
as 689 psig. The MAOP established by this test is sufficient to qualify for Pacific Gas and Electric Company's desired
MAOP of 675 psig.

Pressure decreased 80 psi during the test. 294.91 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 136.67 ounces, gain,
which is equivalent to a 1.32 °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 aftributed to the
inherent error associated with physically attempting fo measure the average temperature of 2,609 feet of buried and 58
feet of exposed pipe from a single point on the line.

Sincerely,
Redacted

ce. file
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Hydrostatic Test Certification

Company Pacific Gas and Elecinc Cormpany. JobNumber 41474082
Construction Co. Snelson Job Number 41474802 T-108E
Hydro. Test Co. Milbar Project No. T-108E 10/25/11
Test-Section PGRE T-109E, L-148, MP 14.80-17.63
File Name RCP 61362 - T-108E, L-148, MP 14.60~ 17.63
S S Hydrostatic Test Pressure
APPLICABLE CODE FOR CERTIFICATION: Test Date: 25-0ct-11
Code of Federal Regulations, Title 49, Part 192, Subpart . {Class 3)
This isto certify that the pipeline or pipeline section(s) described below was hydrostatically pressure tested'in accordance with the following procedure:
Pipeline: PGEE T-108E, L-148, MP14.60-17.83
From:| 158427 | To| 182+47
‘ Pipe Data. .
SBegment Len_g_ags D.i_gmeter Wall Thickness Specification 100% BMYS
1 A0 6,625 In. 0.1681n. APISL-X52, ERW-HF Arc Weld, Stesl 2,267 pai
2 25454 B.825in. 3277 14n, APRIBL-Grade B, SM, Arc'Weld, Stesh 2,248 psi
; 5 Z:m M 184 85257, 85250 APIEL-Grade B, M, ArcWeld, Steel 2813 p8i
4 €6 7 18450, 01430 - APIEL-Grade B, 8M, Arc Wald; Bteel 5015 psl
Initial Test Conditions e :
Pipe Temperature
Pressure at Test Point. 11,114 psig DaterTime:|  10/25/11 1353 PM Unrestrained:|  74.0°F
: . s Restrairied:|  79.0 °F
Amblent Temperature:  |72.0°F Elevation @ Test Point| 90.0 Location: 158427
Pressure @ High Pomt (CalMeasuye); 1114 psig Elevation @ High Point:|  90.0% Logation: 168+27
Pressure @ Low Point (Cal/Measure): 1,115 psig Elevation @ Low Point:] 88.0 ft Location: 132447
. Final Test Conditions e
o " "~ ™ Fipe Temperalure
Pressure at Test Point. 11,084 pelg DatefTime:| 10/25/11 10:14 PM Unrestrained]  63.0 °F
¢ . 4 Restrained:] 78.0°F
Ambient Temperature: _161.0°F Elevation @ Test Point| 900t Location: T88+27
Pressure @ High Point{CaliMeasure): 1,034 psig Elevation @ High Point| 8001 Location: 158427
Pressure @ Low Point (CallMeasure)’ 1,035 psig Elevation @ Low Point:| 8801 Location: 182+47
“Total Flui Injectea; Volume agl
Total Fluid Withdrawr| 294,91 fuid ounces g
Net Change In Volume of the Test Section + [+ Gain, - Loss): 13867 0z I gain 0.0154% 1318 “Fequivalent
Test Duration 8.35 hours
Minimurm Test ’ Wi "
Pressure: 1,034 psig 1,034 psig 1,035 psig
Maximum Test Test Point . Max Elevation : Min Elevation .
Bressure: 1,114 psig 1,114 psig 1,115 psig
% SMYS - 42.8% A9 6%
Test Segment Observed % SMYS: Minimurm 18.5% Maximum 49.6%
Minimum Test-Pressure (Calculated/Measured): 1,084 psig
Maximum Allowable Operating Pressurs: } DOT Part 192 } Test Factor="1.50 689 psig

Remarks

 |Redacted

Werelsaks
observed? No

Acceptable
Hydrostatic Test? Yes

{sing

 Explain:

L

e pointon the

i

25-0ct-11

The MADP established by this testis sufficient to qualify for Pacific Gas and Electic Company's desired MAOP of 675 psig.

Mo leaks:were cbserved during the test period.  The test section included 2,800 feel of buried and 58 feet of exposed pipe. - Pressure
jlost 80 psiduring the test. The buried pipe segment lost 1°F fluid temperature and the exposed pipe segment lost 11°F.

284,91 ounces of fluid-was interitionally released from the test section: Net corfected volumetric change from beginning of the test'io
the end of the test is calculated to be 13567 ounces, gain; which is equivalentto a 1.82 °F ¢hange in pipe temperature and larger than,
the anticipated error atfributed 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 attempling fo measure the average femperature of 2,808 feet-of buried-and 58 feet of exposed pipe from:a
ine,

The test segment was subjected to g spike pressure testof 1114 psig for 30 minutes, without cbserved 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 8.35 hour fes!
duration period.

CM.____PG&E FILES\TESTS\Test T-108}
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Certification
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Dead Weight Log Sheet
Owner Company Pacific Gas and Electric Company Job- Number - 41474082
LConstruction Co. Snelson Job Number 41 4;(3322 T
Testing Co. Milbar Project No,  T-108E 10/25/11
Test Section PG&E T-109E, L-148, MP 14:680- 17.63
File Name RCP 61362 -T-108E, L-148, MP 14.60 - 17,63
Date 25-Oct-11 Test Log
Test Period Temperature °F
Log No.. | ) Test Pressure bient | Pipe Remarks
Date Time Ambient Unrestrained |Restraine Comment Bleed Inject

1 10025111 190 B T AF | BF Barook ’

2 10/25/11 1:30 PM - P i

3 10/25/11 1:30 PM

4 10/25/111:30 PM

5 10/25/11 1:31 PM

6 10/25/11 1:31 PM

7 10251 1:31 PM

8 10/25/11 1:31 PM

9 10/25/11 1:32 PM

10 10/25/11 1:33 PM

11 10/25/11 1:34 PM

12 10/25/11 1:35 PM

13 10/25/11 1:36 PM

14 10/25/11 1:37 PM

15 10/25/11 1:38 PM

16 10/25/11 1:39 PM

17 10/25/11 1:40 PM

18 10/25/11 141 PM

18 10/25/11 14T PM

20 10/25/111 141 PM

21 10/25/11 1:42 PM

22 10/25/11 1:43 PM

23 10/25/11 1:43 PM

24 10/25/11 1:43 PM

25 1DI25111 1:44 PV

26 10/25/11 1:44 PM

27 10/25/11 1:44 PW

28 10/25/11 1:45 PM

29 10/25/11 1:46 PM

230 10/25/11 1:47 PM

3 10/25/11 1:48 PM

32 10025111 1:48 PM

33 10/25/11 1:50 PM

34 10/25/11 1:50 PM

35 10/25/11 1:50 PM

36 10/25/11 1:51 PM

37 10/25/11 1:51 PM

38 1Q!§_§f11 1:53 PM

39 10/25/M11 2:03 PM

40 10/25/11 213 PM

41 10125111 223 PM

42 10/25/11 225 PM

43 10/25/11 2.27 PM

44 10/25/11 2:32 PM

45 1012511 2:35 PM

46 10/25/11 2:38 PM

47 10/25/11 2:40 PM

48 10/25/11 2:42 PM
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Dead Weight Log Sheet
Owner Company Pacific Gas and Electric Company Job Number 41474082
Construction Co: Snelson Job Number 414:{4}222 T
Testing Co, Milbar Project No.  T-108E 10/25/11)
Test Section PGBE T-109E, L-148, MP 1480~17.63
File Name RCP 61362~ T-109E, L-148, MP14.60 - 17.63
Date 25-Oct-11 Test ng
Test Period Temperature °F
Log Mo. . Test Pressure Pipe 1 Remarks
Date Time Ambient

49 10/25/11 2.44 PM

50 10125111 2:59 PM

51 10/25/11 314 PM

52 10/25/11 3:29 P

53 10/25/11 3:44 PM

54 10/25/11 3:59 PM

55 10/26/11 414 PM

56 10/25/11 4:29 PM

57 10125111 4:44 PM

58 10/25/11:4:59 PM

59 10125111 5:14 PM

B0 10125111 5:29 PM

61 10/25/11 5:44 PM

62 1072511 5:58 PM

63 10/25/11 6:14 PM

B4 10/25/11 6:29 PM

65 10/25/11 6:44 PM
66 10/25/11 6:58 PM
67 10/25/11 7:14 PM
68 10/25/111 7.29PM

59 T0/25711 744 P
70 10/25/11 759 PM
74 10725711 8:14 P
72 16725H1 B:28 PM
73 10/25/11 6.44 BW

74 10/25/11 8:59 PM
75 10/25/11 914 PM
78 10/25111 9:28 PM
77 10/25/11 9:44 PM

78 10/25/11 9:59 PM
79 10/25/11 10:14 PM

Spike Test 1,445.3 oz.
Hydrostatic Test 294.5 oz.

* Exposed and buried pipe,

. . i I High Test Pressure! 1,114 psi
Were leaks observed during the testperiod? ¢ =" = =~ = & : g)
s e | noleaks observed. Low Test Pressure; 1,034 psig|
C\1__PGBE FILES\TESTS\Test T-106\
Test 109 East
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Pipe Segment Volume Calculations

Company Pacific Gas and Electric Company Job Number 41474082
Cenistruction Co. Snelson Job Number 41474802 T-108E
Hydro. Test Co. Milbar IProject No. T-109E 10/25/11
Test Section PG&E T-108E, L-148, MP 1480 - 17.83
WATER
File Name RCP 61362 - T-108E, L-148, MP 14.60 - 17.63
General Pipe Data
Description Segrrent
1 2 3 4
Restrained or Unrestrained? Unrestrained Restramed Unrestrained Restrained
Quiside Diameter 8.625 in. 8.625 in. 8.625 in. 1.3158in.
Wall Thickness 0.188 in. 0.277 in. 0.322 in. 0.143in.
Inside Diameter 8.249 in. 8.071 in. 7.881 in. 1.089 in
Spec./Crade APIBL-X52] APISL-Grade Bl APISL-Grade Bl APISL-Crade B
Length Unrestrained 440 it 18 #
Length Resirained 2.543 ft 66 it
Temperature -- On Test 74 °F 79 °F 74.0 °F 79.0°F
Temperature - End of Test 83 °F] 78 °F 83.0 °F 78.0 °F
Pressure — On Test 1.114 psig 1,114 psig 1,114 psig 1,114 psig
{Pregsure - End of Test 1,034 psig 1,034 psig 1,034 psig 1,034 psig
Unrestrained Pipe
157.83 gal 158.45 gal 158.56 gal
Vo Vind Vip2
20202 oz. 20,281 oz, 20,295 oz
Vo Unrestrained 111 gal 47 gal
Fwp 1 1.003418 1.003415
Fpp 1 1.002037 1.001150
Fpt 1 1.000258 1.000255
Fwt 1 1.001542 4.001542
Epwt 1 = FptFwt 0.098715 0.988715
Vo 1 = Vo(FwpiFpp)(Fpwh) 111.51 gal 48 93 gall
Fwp 2 1.003168 1.003189
Fepp 2 1.001880 1.001068
l_Fpt 2 1.000088 1.000055
Fwt2 1.0B0267 1,000267
IFpwt = FptiFwi 0.995788 £.999788
D = VolFwoFppiEpwt) 141.58 gal 46.97 gal
Restrained Pipe
§,761.85 gal 6,778.36 gal 6,777.01 gal
Vo Vvipt Vitp2
865,516 oz. 867,828 oz. 867,457 oz.
Vo Unrestrained 5759 gal 3gal
Fwp 1 1.003415 1.003415
Fpp 1 1.001053 1.000354
Fpt 4 1.000230 1.0006230
Fwt 1 1.002255 1.002255
Fowt 1 = Fpt/Fwt 0.997974 0.997979
Vip 1 = Vo(Fwpy(Fpp){Fpwt) 6,775 gal 3 gal
Fwp 2 1.003168 1.003168
Fpp 2 1.000978 1.000367
Fpt2 1.000218 1.000218
Fwt 2 1.002122 1.002122
Fpwt = Fpt/Fwt 0.998100 0.8881008
Vip = NolFwp)(Fpp)(Fpwt) 6774 gal 3 ga_[’
Combined Pipe
6,819.68 gal 6,936.80 gal 8,835 .56 gal
Vo Vipl Vip2
885719 oz. 887,910 02 887,752 oz,
CA1_ PG&E FILES\TESTS\Test T-108\
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Pipe Segment Volume Allowance Calculations

Company Pacilic Gas and EIBCiNe Lompany Job Number 41474082
Construction Go. Snelson Job Humber 41474802 1-109E
Hydro. Test Co. Milbar Project No. T-109E 10/25/11
Test Section PG&E T-109E, L-148, MP 1460-17.62 WATER
File Name RCP 81362 - 7-108E, L-148, MP 14680 -17.683
General Pipe Data
o Segment
Descripiion ; 3 3 =
Restrained or Unrestrained? Unrestrained Restrained Unrestrained Restrained,
Quiside Diameter 3.625 in. 8.625 in, 8625 in. 1.3150n,
Wall Thickness 0.188 in. 0.277 in. 0.322 in. 3.113 in.
inside Diameter 8.248 in. 8.0711in. 7.881in, 1.089 in.
Spec./Grage APIBL-X52] APIS|-Grade Bl APISL-Grade Bl APISL-Grade B
Length Unstrained A0 # 18 fil
l.ength Resirained 2543 # 66 ft
Temperature -- On Test 68 °F 78 °F 88 °F 78 °F
Temperature -- End of Test 88 °F 79 °F 69 °F 79 °F
Prassure -- On Test 1,074 psig 1,074 psig 1.074 psig 1,074 psig
Pressure -- End of Test 1.074 psig 1,074 psig] 1,074 psi 1,074 psig
Unrestrained Pipe
157.83 gal 158.52 gal 158.50 gal
Vi Vip1 \
° 20,202 oz, s 20,290 0z, Vo2 20,268 oz,
Vo Unrestrained 111 gal 47 gal
Fwp 1 1.003292 4.003282
fFep1 1.001964 1.00110¢9
fFpt1 1.000148 1.000148
fFwt1 1.000803] 1.000803
IFpwt 1 = FptFwt 0.899343 0.998343
Vip 1 = Vo{Fwpi{Fop)(Fowt) 111.56 gal 48.95 gal
fFwp 2 1.003282 1.003282
oo 2 1001964 1.001109
{Fpt 2 1.000164 1.000164
Fat2 1.000828 1.000828
Fpwt = Fpt/Fwt 0.699236 0.999238
V/ip = Vo(Fwp)(Fop)(Fpwt) 111,55 gall 4695 gal|
Restrained Pipe
6,761.85 gal B,778.08 gal 5,777.29 gal
Vo g Vip1 - g Vip2 g2
8685516 0z, 887,584 oz. 867,492 oz.
Vo Restrained 8,759 gal 3 gal
Fwp 1 1.003202 1.003262
Fep 1 1.001014 1.000379
Fptd 1.000218 1.000218
Fut 1 1.002122 1.002122
Fpwt 1 = Fpi/Fwt 0.998100 0.998100
Vip 1 = Vo(Fwp)(Fpp)(Fpwt) 8775 gal 3 gal
TFwp 2 1.003292 1.003292
Fpp 2 1.001018 1.000382
Fpt2 1.000230 1.000230
Fwt 2 1.002255 1.002255
Fpwi = Fpt/Fwt 0.899787¢ 0.997979
Vin = VolFwp}(Fpp)(Fpwt) 8,774 gal 208l
Combined Pipe
Vo 6,918.68 gal Vip1 6,536.59 gal Vip2 6,935.78 gal
885.719 oz 887 884 oz, 887 780 oz,
1 °F Change 0.81 gal 103.70 oz.
C:\1 PG&E FILES\TESTS\Test T-10%
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Hydrostatic Test Pipe Data Table

=

Quiside
Diameter

Wall
Thickness

Restrained /
Unrestrained

Pipe
Type

Specification &
Grade

Ripe Yield
Pressure

Material doint Seam Type

Length Type

BP0 DO s

Hydrostatic Test Project Owner & Participants I

Owner Company
Address
[Redacted ‘
Construction Company
Address .
Hydrostatic Test Co.
Address
Test Section
{Part Il - Test Data (TO BE PREPARED BY PERSON SUPERVISING Note: Minimum test pressure -and duration are not fo be changed
TEST AT TIME OF TEST) without written-approval.
Time and Date Test ; Elevation at Test Min. Required Test . iMax. Allowable Test .
Pressure Reached 10/251111:53 PM Point 9O  lprass At Test Point (1} POT300PSIO o acs at Test Point (4) | 1+12413 psig
Time and Date Test . Max. Elevationin. Min. Indicated Test . {Max. Indicated Test ) .
Ernded 10025111 10: 14 PM vt Setion so#t Pressure (2) 1,034.00 pSig { o sssure (5) | 1114.00 psig
N 8 hours 21 Min, Elevation in Min. Test Pressure at . IMax. Test Pressure at .
Actual Duration of Test minules Test Section aah Max. Elevation (3) 1,034.00 psig Min. Elevation (8) 1.114.87 psi
C_ PGAE FILES\TESTS\Test T-108%
Test 109 East
Pipe Page 7 of 12 10/25/2011
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PGBE T-109E, L-148, MP 14.60 - 17.63

1’140 ps'g e e e . s 90 o
1,090 psig g 85 °F
|
;
1,040 psig ; g 80 °F
|
990 psi - 75°F
g psig |
o .
a |
o |
& 840 psig - 70°F
:
890 psig - 65°F
840 psig ; g 60 °F
790 psig L 55F
.
740 psig .. R
S & & & & & &S &
S S S S i) ¢ ) S &
¥ N YV B ™ @ A & N 9
s T 51 Pressure =g Aibient Temperature

CM___ PGS&E FILES\TESTS\Test T-109%
Test 108 East
PlotT

s rirestrained Pige Temperature

s Restrained Pipe Temperature
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Test Pressure

2,300 psjg ‘L

2,100 psig

1,900 psig

1,700 psig ~

!

|
1,500 psig -

1,300 psig -+

1,100 psig 7

900 psig

700 psig
>
o?

De

f +
> A
& &

©

Predicted

NS N N
ob £ &

% S o
Eixpected Yield ~—#
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Predicted
Actual Pressure Volume Plot Data v:{:;?;?ﬁ ¢ Slope Spike Pressure Test
Data Stress Strain Curve ~PGEE T-108E, L-148, MP 14.50 -
17.83
Pressure | Btrokes Gallons Gallons Actual | Predicted
. 7Enpen) £.00.gall o 0,000 39250 0.045 galfsiroke
770 psig 0.23 gg_t] 027 gall - D023 a.027 Pup Piston Diameter .
780 psig 0.60 gal| 0,55 gﬁail 0037 o027 Pumgp Piston Stroks -
760 psig .92 gall Dibzgall a2 0.027 Pump Cylinders . e
800 paig] 1. 1808l 1410 gal! 0.028 o027 Volure check gal per stroke 0.046: a?istmka
810 psig) 1.56 gal] 137 gall  0.037 0.027 Volume Released (gaiions) -
820 psig 1.6 gall 185 gall 0032 0.027 Prassure Reduced (psi) 9
B30 psig 2,20 gail 1.92.gal]. 0.032 o027 Masdrmumd 20.gal
840 psi 252 gal 220 gal' 9032 0:.027 MinimumZ 0.gal
850 pai 2:85 gal 247 gal' 0.032 0.028 Mastimumt 2,349 psig
860 paig 3,17 gal 2.75 gafl 0.032 g.028 Minimuri1 700 psig
870 psig 3.49 gasl 3.02 gall 0.082 0.028 Gallons/Btroke Used 0.0486 galistroke
880 psig 281 gg_g} a30gal 0032 bz Predicted Galloris/Stroke 0.040 galfstroke
0. psi 4,00 gal : ! 0.0 -
890 peig % 3.57 gail g.028 28 Pressure Increment
900 psig 4,45 aall 385 gal] 0037 0,026
510 psig 477 g8l 412gall 0032 5.028 i Prossins
920 psig 5.09 gal dAngall 0032 0.028
930 psig 5.42 gall 468 gall 0032 0.028 T
540 psig 5.74 gall 4.95gall 0.052 0.028
950 psig 6.08 gal| 523 gal] 0032 0.028 s P Toripbs
960 psig 4.38 gall 550 gall -0.032 0.028 .
970 psi 666 gal s78gall 0028 | 0028 ASHE BSE Appondici
980 psig .98 gal E0Bgal 0.032 028
290 psig 7.34 gall 633 gall 0037 i Average Actual Elastic SBlope 0.023
1.000 psig 762 gagl ssogal vozs 0028
1,010 psi 7.94 gal ssagal 0032 028 Average Predicted Elastic Siope 0.028
1,020 psig £.26 ball 745 gall 0032 0.028
1,030 psig 8.58gal A3 gail 3,082 0,028 Code Prescribed Minimum. Yield Slope (less 0044
1,040 psig 8,45 gal 770 ga{! 0.037 0.028 10%) B31.8 N-5 (0)(2) '
1,050 psig 9.23 gaﬂ 708 gall 0D.028 0.028 Established Minimum Yield Pressure B31.8 N-5 .
1414 g8l
1,060 psig 9.56 gail gasgal 0032 0,028 (e42)
1,070 psig 987 gatl 0.082 0.028 Maxirmum Aflowed Volume (After Slope 418 gal
1,080 psig 10.19 galf 0,032 5028 Deviation) 831.8 N-5.(6)(2)
1,080 psig 1051 gal 908 gall 0032 | 0028 | yoiume (After Slope Deviation) B318 N-5 (c)(2)| 0gal
1,100 paig 10:83 gal 9.35gall 0032 0.026 :
1,410 psi 1115 gall 9.63 g_a_!l 0,032 0.028
1,114 psig 11.29 gail 974gall 0034 0.028
1,114 psig 11.29 gall 974gall 0000 0:000
4414 psi 120 gall 9.74 gall 0.000 0:000
1114 péi 1129 gal 974 gall 0000 0,000 e
bg g | . Redacted
1,114 psig 11.29 gal 974 gal] 0,000 0,000
1,114 psi 11,20 gall 974gall 0.000 0.000 | - 10/2512011
1,414 psig 1428 gzl 974gal] 0.000 0,000 Date
1At4psigl 11.28 gall 9.74gall 0000 0.000
Page 10:0f 12 10/25/2011
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Test Head

Restrained Temp Recorder Chart Temp and Pressure Recorders
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Pressure Pump Dead Weight Test Equipment
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