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series dual accalerometer monitors.

specIFIcATION FoR SECOND STAGE LNG SEND OUT PUMP
(REVAMPING PROJECT)
CUSTOMER CHINESE PETROLEUM CORPORATION
LOCATION ~ YUNG-AN, KAOHSIUNG, TAIWAN
QUANTITY 42 SETS
CPC INV. NO. P—
CODE, STANDARD APT 610, ANSI, JIS
WORK. NO. - DRAW. NO. ‘SMB-R151202E REV. | 0
1. PUMP SPECIFICATION 2. MOTOR SPECIFICATION
1. MODEL SMB150-12 1. TYPE VERTICAL SUBMERGED
2. CAPACITY 260 m’/h 3-PHASE INDUCTION
3. TOTAL HEAD 1890 m 2. RATED OUTPUT 1000 kW
4. SUCTION PRESSURE 450 kg/cmz(] 3. SYNCHRONOUS SPEED 3600 rpm
5. DISCHARGE PRESSURE 370 kg/csz 4. ELECTRIC POWER SOURCE  AC 6600 V, 60 Hz
6. DIFFERENTTAL PRESSURE 83.20 kg/cmZG 5. RATED CURRENT 118 A
7. L1QUID HANDLED LNG 6. STARTING CURRENT 780 A
8. LIQUID TEMPERATURE -157 ~ -133 C 7. INSULATION CLASS CLASS F
9. LTQUID SPEC. GRAVITY 0.44(0.41 ~ 0.46) | 9.MIN. STARTING VOLTAGE 80 %
10. NPSH A 2.6 m 10. TIME RATING CONTINUOUS
11.NPSH R 0.2 m 10. EFFICIENCY 90 %
{Hight from suc. nozz. center) 117 STATOR COIL FFORMED WOUND COIL
12. SHAFT POWER 879 kW 12. COOLING LIQUID LNG
13. EFFICIENCY 70 % 13. SHAFT BEARING BALL BEARING
14. MAXTMUM FLOW 310 n/h
15. MINIMUM FLOW 75 mw'/h |3. MATERIAL OF MAIN PARTS
16. DIREC. OF ROTATION CLOCKWISE VIEWED FROM MOTOR( 1. PUMP CASING STAINLESS STEEL
17. DISCHARGE NOZZLE ANST 900LB- 6B RF | 2. VOLUTE STAINLESS STEEL
18. VENT NOZZLE ANST 150LB- 4B RF | 3. IMPELLER AL ALLOY CASTING
19. DESIGN PRESSURE OF BARREL COVER 14. 5 kg/(‘mg(} 4, INDUCER ALUMINIUM ALLOY
20. DESIGN PRESS. DISCH. SIDE 144 kg/cmz(} 5. MOTOR FRAME STAINLESS STEEL
21. DESIGN TEMPERATURE 164 °C 6. PUMP SHAFT STAINLESS STEEL
7.MOTOR SHAFT 9% NICKEL STEEL
8. BALL BEARING STAINLESS STEEL
9. BARREL COVER STAINLESS STEEL
4. ACCESSORIES FOR 1PUMP SET 5. WEIGHT
1. TERMINAL HEADER 1 SET 1. PMp 2400 kg
2. JUNCTION BOX I SET 2. MOTOR 2000 kg
3. VIBRATION DETECTOR 4(x) 3. BARREL COVER 750 kg
4. TERMINAL. HEADER WITH 4. JUNCTION BOX 200 kg
JUNCTION BOX (FOR 1 SET 5. TOTAL 5350 kg
VIBRATION SENSOR)
5. PRE-AMPLIFIER 4 SETS 6. GUARANTEE
(%) The scnsors are compatible with Bently Nevada 3300 | WE GUARANTEE TO REPAIR AND CHANGE PARTS FREE OF

CHARGE WHEN PROBLEM WE' RE RESPONSIBLE FOR OCCURS
WITHIN TWO YEARS AFTER DELIVERY.
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TOTAL HEAD 1890 m
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TEST RECORDS OF RUNNING TEST

CONTENTS

Order No. | POC09005

[tem No. P-130S

| b

A

P-300

Messrs. CHINESE PETROLEUM CORPORATION Pump Name SPARE SECOND STAGE LNG SEND OUT PUMP
User CHINESE PETROLEUM CORPORATION Model SMB150-12
Location | YUNG-AN, KAOHSIUNG, TAIWAN Serial No. 1020939
No. of Page
I. Result of running test -———--——1oo—v oo P-301
2. Shop test record ————-r—riroo oo P-302 ~ P-320

(1
(2)
(3)
(4)
(%)
(6)
(1)
(8)
(9)

Peformance test

NPSH test

Continuous running test
Vibration measurement
Noise measurement
Insulation resistance
Winding resistance
Starting test

Low voltage starting test

.(10) Winding temperature rise test

(11) Oscillograph of starting test

S SHINKO IND. LTD.




RESULT OF RUNNING TEST

P-301

SHINKO IND. LTD.

Date | June 4,2008
Quality Control Departrment
Our Order No. P0009005 SECTIONHEAD: 77 A é
ltem No. P-130S BRANCH HEAD : M&
Date of test. June 4,2009 Weather| Cloudy Temp. | 24°C | DRAWNBY : 2 “rabmr/s
Customer CHINESE PETROLEUM CORPORATION| Pump Name SPARE SECOND STAGE LNG SEND QUT PUMP
Location YUNG-AN , KAOHSIUNG, TAIWAN Model SMB150-12
Plant - Serial No. 1020839
Specifi- Capacity - t/h | Liquid LNG Specifi- [Output 820 kW | Current 94 A
cation P 220 m’h| Liquid Temp, -183~ -157°C cation |Speed 3800 rpm | Maker Nishishibla Electric
Of \rotal Head 1800 m | SPecific 0.44 of |Electric 6600Vx60Hz | SC1al 395216GM1
Pump Gravity Motor |Power source No.
NO. TEST ITEM ACCEPTANCE STANDARDS RESULT JUDGEMENT
Total head at rated flow 1852.2~1927.8 m
1 (220 ma/h) (1890+2%) 1900 m GOOD
5 Total head at minimum flow 21 23.2"'234?.? 84} 5308 m GOOD
(65 m3/h) (223525%)
Shaft power at rated flow Less Than 740.4kW
3 (220 m3/h) (712x1.04%) 685X W GooD
Comfirm that cavitafion is not
4 NPSH Test (about 275 m3/h) oceuring at 3.0m liquid level height 2.96 m GOOD
from suction center
5 NPSH Test {about 220 m3/h) 0.15m GOOD
6 NPSH Test (about 168 m3/h) Comfirm that cavitation is not 0.15m GOOD
oceuring at 0.2m liquid level height
7 NPSH Test (about 117 m3/h) | from suction center 0.17 m GOOD
8 NPSH Test (about 65 m3/h) 0.15m GOOD
9 Acceleration : < 50G Max. 0.40G GOOD
Vibration {Barrel flange rim)
10 Velocity : < 5.0 mm/sec. RMS | Max. 2.6mm/sec. GOOD
11 Acceleration : < 5.0G Max. 2.04G GOOD
—_— Unfiltered Velocity
12 Vibration  { Internal sensor ) < 5.0 mm/sec. RMS Max. 2.56mm/sec. GOOD
Filtered Velocity
1 . 2. .
3 < 3.4 mm/sec. RMS Max. 2.43mrm/sec GOOD
Starting Test Less Than 658 A
14 (at the rated electric source) {700% of rated current) 445.2 A GOOD
: Less Than 5280V
]
15 Low voltage starting Test ( 6600Vx0.80 ) 4824 V GOCOD
16 Winding temperature rise Test Less Than 55C 235TC GOOD
Measurement of winding The each measured value to be o
17 resistance- within +5% of the average value. Max. 0 % GOOD
Measurement of winding More Than 50 MQ
18 resistance {DC 1000V megger) 2000 MQ OVER GOOD

Witnessed by ¥ P
P
580 LpS_
1 <XE




P-302

CONVERTED TEST RECORD FOR

S

SHINKO IND. LTD.

HIROSHIMA JAPAN
SPARE SECOND STAGE LNG SEND OUT PUMP(P-130S) Working No. PO0G9005
< ustomer _GHINESE PETROLEUM CORPORATION Date of Test _09/06/04
wﬁEnd User GHINESE PETROLEUM CORPORATION Approved by. M. Tanaka
Project - Tested by. T. Tatsumi
Pump Motor
Model SMB150-12 Output 820 [kw]
Capacity (Vol) 290 [ /h] Synchro.Speed 3600 [rom]
(Mass) [ton/h] Voltage 6600 V]
Total Head 1890 [m] Current 94 [A]
Kind of Liquid LNG Frequency 60 [Hz]
Liguid Temp -133 .~ -157 [°C] Maker Nishishiba Electric Co.,Ltd.
Specific Gravity 044 Machine No. 395216GM1
Machine No. 1020939
Measurement Test Liquid: LNG Mark(D : Rated Capacity
T Measured Data Converted Data Pump
ot Capacity| Specific| Total Motor | NPSH Freq | Capacity| Specific | Total Motor | NPSH Freq Eff.
TS Time Gravity | Head | OQutput Gravity | Head | Qutput
T Qo ¥s Ho Po Hst Ft Q Y H P Hs F Ep
No [ /h] -] [m) [kw] [m] Mz | [d/m] ¢ [ [m] [iow] [m] Mz | (%]
1 11:04 278.4| 0.46504 | 15805 771.3 2.96 60.00 278.4| 04400| 15805 729.7 2.98 60 723
® 11:19 226.9 | 0.46009 18904 731.9 0.15 60.00 2269 | 04400| 18904 700.0 015 60 73.4
3 11:30 164.5| 045981 2050.1 635.3 0.15 60.00 164.5 | 0.4400| 2050.1 607.9 0.15 60 66.5
4 11:45 1196 | 046303 | 21524 563.4 0.17 60.00 119.6 | 04400| 21524 535.4 017 80 57.6
5 | 1223  69.2| 046356 | 22049 4649| 0.15| 6000] 69.2| 04400| 22048 441.3| 015 60| 414
6 12:32 00| 046392 | 2235.1 3630 60.00 0.0| 04400| 22351 3443 60 130}
7 12:38 223.6| 045930 1896.3 734.9 60.00 2236 | 0.4400| 1896.3 704.1 60 72.2
8
g
10
Pump Start : 10:58 / Stop : 13:00
E-ghg-g-zzso #
llalelz] &
1] é_ - _zooo[(H—Q) N T
RERE el
e lsz ™ = 7
=2 248, ~* S
1] 1 oo P
25| 50/1200] 1250 ///
. €p) ]
20| 401000 1000 7y
) 4 J B Vi
18 30,800 {750 ,«/
7 7 7 ] l/ ____—--"l-—
10| 20i600] |500 ;9 N N - et |
I } A (Hs) _|
5| 10400, |250| | /] R No Cavitatio
[ 200 y il o - @ |
2 e A+ 100 200
Capacity (Q) m3h




p-303

TEST RECORD FOR

S

SHINKO IND. LTD.
HIROSHIMA JAPAN

SPARE SECOND STAGE LNG SEND OUT PUMP(P-130S) Working No. _ P0009005
~ “ustomer CHINESE PETROLEUM GORPORATION Date of Test  09/06/04
End User CHINESE PETROLEUM CORPORATION Approved by. _ M. Tanaka
Pro_iect - Tested by. T. Tatsumi
Pump Motor
Model SMB150-12 Output 820 [kw]
Capacity (Vol) 220 {ni/h] Synchro.Speed 3600 [rpm]
{Mass) [ton/h] Voltage 6600 [v]
Total Head 1890 [m] Current 94 [A]
Kind of Liquid LNG Frequency 60 [Hz]
Liquid Temp -133 .~ -157 [°c] Maker Nishishiba Electric Co.Ltd.
Specific Gravity 044 Machine No. 395216GM1
Machine MNo. 1020939
Measurement Test Liquid: LNG MarkQ) : Rated Capacity
T . | Temp | SG. Camac Manometric Head NPSH Motor Pump
= apacit
i Ts | (Sue) Dis. Suc. | Vel. | Total |T.tank [NPSHR| Freq | Vel Curr. | Input | Eff. | Quitput | Eff
— Time Td (Dis) ’
T o (Orifioe) Qo Pd Ps Hy H L Hst Ft v 1 Pi Em Po Ep
No (] | [ | (/K | MPa] | MPa) | Im] | Iwl [ ImAd | fw] | 2 | M | (A | pewl | | Dl | 8]
-159,0] 0.46504
1 11:04 -193.9) 046544 | 278.4| 7.24 ! 0.057 | 555 | 15805 | 2.29 2.96 | 60.00 | 6607 870 | 8446} 91.3 M3 1723
—150,6( 0.45327
-155.5| 0.46009
@ 11:19 —148.8( 046140 | 226.9) 8.62 | 0.093 | 3.69 18904 | 097 | 0.15 | 60.00 | 6605 827 | 803.1| 8141 7319 | 734
—146.6| 0.44742
-155.3| 0.45981
3 11:30 -148.6| 046051 | 164.5| 9.32 | 0.083 | 194 | 20501 | 097 | 0.15 | 60.00 | 6625 724 7014 90.6 | 68353 | 66.5
—144.8| 0.44450
~157.6| 0.46303
4 11:45 -1485) 046088 | 119.6| 9.78 | 0.064 | 1.03 |[21524 | 098 017 | 60.00 | 6749 63.9 | 626.1| 90.0 | 5634 | 57.6
~144,2} 0,44378
~158,0; 0.46356
5 | 12:.23 -1458| 045744 69.2| 996 {0.076 | 034 (22049 098 i 0.15 | 60.00 | 6812 541 | 5240| 887 | 4649 |41.4
-142.0| 0.44054
-158.2| 0.46302
6 |12:32 —144.9| 0.45645 0.0| 1007 | 0.072 | 000 [2235.1 60.00 | 6830 | 448 | 4199| 864 | 3630 | 00
i, -141.1| 043883
-1550/ 0.45930
"7 | 12:38 —1500{ 046172 | 223.6| 8.66 | 0.097 | 3.58 |1896.3 60.00 | 6785 81.1 | 806.3| 911 7349 | 72.2
—146.6] 0.44731
8
9
10
1. Atmospheric Temperature 24 [°C]
2. Weather Cloudv
3. Diameter of flow corifice
100 [mm]
4. Differential height of pressure measurement
h= 211 [m] T
5. Inside diameter of pressure measuring pipe.
' Discharge 97.1  [mm]
' Suction 497  [mm] : Leve! “0r
6. Calculation formula for NPSH R :
Hst=L/ 7 -A, A= 198 [m] i




VIBRATION & NOISE MEASUREMENT RECORD

P-304

SHINKO IND, LTD.

Date \ Jun. 4, 2009
Quality Control Department
Qur Order No. PO00S005 SECTIONHEAD: M.Tanaka
ltem No. P-130% BRANCHHEAD :  M.Morii
Date of test. Jun. 4, 2009 Weather | Cloudy Temp. | 24C DRAWN BY T.Tatsumi
Customer CHINESE PETROLEUM CORPCRATION| Pump Name SPARE SECOND STAGE LNG SEND OUT PUMP
Location YUNG-AN , KAOHSIUNG, TAIWAN Model SMB150-12
Plant - Serial No. 1020939
Specifi- Capacity - t/h | Liquid LNG Specifi- |Ouiput 820 kW | Current 94 A
cation 200 mh| Liquid Temp.| -133~ -157°C| cation Speed 3600 rpm; Maker Nishishiba Efectric
of Specific of Elec. Power Serial
Pump Total Head (1890 m Gravity 0.44 Motor |source 6600Vx60HzZ No. 395216GM1
T LNG PERFORMANCH Vibration Senser Barrel flange rim
e Capacity | Total Acc. Velocity Velgcity Age. Velocity
S'tJ Time o H?.Td Location (G) {mm/s .RMS){ (mm/s .RMS) Location (G) { mm/s.RMS)
No. ) ) (10Hz~10KHz)|(10Hz~1KHz)| {(Unfiltered) (10Hz~ 1KHz)
802U No.1 0.38 1.80 i.71 A 0.40 0.9
1 111-080 278.4 | 1580.5 No2|  0.39 0.25 0.31
' ) ) L 0.89 1.36 1.31 B 0.3 16
No.4 0.83 0.78 0.69 ’ ’
] = e g Y T
(D119 2268 | 1890.4 Ng's T on oo e
802l No.4 1.86 0.93 0.95 B 0.13 23
802U ﬁ"; g':g g:g ﬁ'gg A 0.18 14
3 |11:30] 164.5 | 2050.1 Ng's s oy e
802L No.4 1.66 1.08 1.07 B 0.15 23
} , .07 ]
802U z" ; g :; 2 ge ’;‘ g; A 0.25 09
4 |11:45) 119.6 | 2152.4 Ng.3 pod s T
802L No.4 1.78 1.24 1.39 B 0.20 28
. . 2. .
802U :" ; g is - zg 2 Z: A 0.24 13
5 [12:237  69.2 2204. 9 Ng.S e s s
8o2L No.4 1.61 1.23 1.23 B 0.25 25
802U :°; g':g 3'3} E'g; A 0.10 16
7 |12:38] 223.6 | 1896.3 Ng's e o3 o
L . . . . _
802 No.4 1.68 0.84 0.e0 B 013 22
Note : 1. Electric -dynamic vibration senser (portable type ) is used to measure above A, B.

N

< No.2, No.4 (Vibration senser)

-
N

/ il

*

A (Barrel flange rim)

No.1, No.3 (Vibration senser)
B (Barrel flange rim)

NOISE * (At Rated Capacity)

Background Noise 61 dB{A) Position of Measurement
Position @D 84 dB(A)
Position @ 84 dB(A)
Position (3 34 dB(A)
Position @ 83 dB(A)




P-305

ACGC.(G) 10Hz~10kHz 802U No.1

_'Test No.

10,000

5,000
Frequency [Hz]

10,000

5,000
Frequency [Hz]

Test No.’
@ [0.A=038 | @ lo.A=047 |
0.492- 0.492+
0.4517 0.4514
0.41- 0.41%
0.369- 0.369-
.., 0.3287 _ 0.328
O 0.2872 O 0.2874
o 0.2467 © 0.246°
2 0.2059 < 0.205°
0.164 0.1647
0.1233 0.123+
0.082 0.0827
0.041+ 0.041"
0_: : 0- ! |
5,000 10,000 5,000 10,000
: Frequency [Hz] Frequency [Hz]
_ Test No. Test No.
@ [0.A=045 ] @ [0A=051_ ]
0.492- 0,492
0.451< 0.4514
0.41% 0.417
0.369- 0.369-
oy 0-328 —, 0.3284
O, 0.287= Q) 0.2874
g 0.246% o 0.2467
<¢ 0.205° < 0.205
0.164-] 0.164°
0.1239 0.1234
0.082 0.082]
0.0414 0.041
w:s.-‘-, 03 i e J.
5,000 10,000 5,000
, Frequency [Hz] Frequency [Hz]
.+ Test No. Test No..
® [0.A=046 | @ lo.A=045 |
0.492 0.492+
9.451+ 0.451
0.417 0.41%
0.369< 0.369°
— 0.3283 — 0.3283
© 0.287 O, 0.287
o 0.2467 o 0.2463
< 0.205 < 0.205°
0.164-] 0.184~
0.1234 0.123+
0.0821 0.0827]
0.041- 0.041

10,000




P-3086

ACC.(G) 10Hz~10kHz 802U No.2

_ :'Test No.

5,000
Frequency [Hz]

Test No..
@® l0.A=039 ] @ [0.A=045 ]
0.492 0.492+
0.4517 0.451+
0.41 0.41%
0.369- 0.3697
. 0.328 ., 0.328¢
O 0.287% £, 0287
o 0.2464 o 0.246°
< 0.205° < 0.2057
0.164+ 0.164-
0.1233 0.123%
0.082- 0.082
0.041 0.041+
oL 04
5,000 10,000 5,000 10,000
- Frequency [Hz] Frequency [Hz]
.- Test No. Test No.
® [0.A=046 | @ [0.A=050 |
0.492+ 0.482+
0.451 0451
0.414 0.417
0.369- 0.369-
—, 0.3285 _ 0.3284
© 0.287 © 0.287-
Q 0.246- o 0.2467
o 0.2057 < 0.2054
0.164- 0.164:
0.1234 0.123-
0.082 0.082-
0.041+ 0.041
5,000 10,000 5,000 10,000
Frequency [Hz] Frequency [Hz]
_ . Test No. . Test No.
® [0A=047 ] @ loA=046 |
0.492~ 0.492
0.451¢ 0.451+
0.41° 0.417
0.369+ 0.369"
— 0.328] —, 0.328
© 0.2874 £, 0.287
o 0.246 o 0.2467
& 0.205° & 0.205°
0.1647 0.164-
0.123+ 0.123"
0.082- 0.082:
0.041 0.041

5,000 10,000
Frequency [Hz]




P-307

ACC.(G) 10Hz~10kHz 802L No.3

-\_,.-'f'Test No.

@ |0.A=089

Test No.

@ [0.A=1.95

0.492

0.451-

0.4924
0.4514

0.41-

0.417

0.369-
. 0.328°

0.369<

— 0.328:

O 0.287
o 0.246°

O 0.287:

o 0.246]

< 0.2057
0.164+

<‘E 0.205-

0.1641

0.1237

0.123

0.082-
0.041 :
0..

..~ Test No.

@ [oA=172

|

5,000

Frequency [Hz]

0.082] 1

0.041 f |

‘ e
10,000

3
5,000

Frequency [Hz]

Test No.

@ [0A=204

0.492

10,000

0.4514

0.492+

0.4514

0.411
0.369-

0.413

0.3694

— 0-328°
O 0.2879

—, 0.3281

O 0.287:

o 0.2467

o 0.2467

2 0.205
0.164

b

< 0.205%

0.164+

0.1234

0.123

0.082-

0.0414 b
Om.

_ Test No.

0.082 |

0.0417 -

® [0.A=1.77

5,000

Frequency [Hz]

0
10,000

5,000

Frequency [Hz]

Test No.

@ [0A=178

|

10,000

0.492
0.451

0.492

0.4517

0.417
0.369-

0.414
0.369+

__, 0.328]
O 0.287:

., 0.328

O 0.2874

o 0.246°

o 0.2464

< 0.205-
0.1644

< 0.2059

0.164

0.1234
0.082-

0.123"

0.041 bt
0“'.

0.082 I

0.041F———44

5,000

s

Frequency [Hz]

| 0
10,000

5,000

Frequency [Hz]

10,000




P-308

ACC.(G) 10Hz~10kHz 802 No.4

. ;Test No.

@

[0.A=083 |

0.492+
0.4517

0.417

0.369-

. 0.3284

O 0.2874
o 0.2467

<ch 0.205-
0.164-

0.123-

0.082
0.041+

il.i Lo

0.:

‘-w.-- Test No.

B N H
5,000 - 10,000

Frequency [Hz]

@ [0A=166 |

0.492-

0.451%

0.417
0.3693

— 0-3283
O 0.287

o 0.246-

£ 0.2052
0.1645

0.1234
0.082:]

0.0417
0..':

_ . Test No.

)

5,000 10,000

Frequency [Hz]

® [0.A=161

:

0.492-~

0.451

0.41+
0.369+

—_, 0.3281
U 0.2874
—_

o 0.246
< 0.205-

0.164-

0.1234
0.082°

0.041+

0-

10,000

5,000
Frequency [Hz]

Test No.

@ [0A=186 |

0.492-
0.4514

0.411

0.369-

., 0.328°

O 0.2874

o 0.246°

<‘;:’ 0.205°
0.164~

0.123-

0.082-

Test No.

5,000
Frequency [[Hz]

@ [0.A=178 ]

10,000

0. 492+

0.451]
0.417

0.369-]

—, 0.3281

O 0.287;

o 0.2467
éé 0.205

0.1643

0.123-

0.082-

0.0414

-5

Test No.

5,000

Frequency [Hzl]

@ [0oA=169 |

0.492-]
0.451

0.413

0.369+

— 0.3284
O 0.287
J

o 0.2464
éé 0.205°

0.164-

0.123
0.082-

0.041-

0»&-&&&

5,000
Frequency [Hz]

10,000




P-309

Velocity(mm/s) 10Hz~1kHz 802U No.1

‘:.,.- Test No. |

® [0.A=180 |

[

Vel [mm/sec]

—

Frequency [Hz]

200 400 600 800 1,000
A Frequency [Hz]
.- Test No.
® [0.A=243 ]
4
3
Q A
m o
wl
S~ N
g 2
|
!
0~:”**M*" S s T -
200 400 600 800 1,000
Frequency {Hz]
. Test No.
® oAa=220 ]
4
.3
(] .
[ah]
[7a]
e
£
—
c
)
0“mr W = - . . o S
200 400 600 800 1,000

Test No.

@ [0A=242 ]

4

wa .

Vel [mm/sec]

—

G s .(’\- S . . . . . . - : . .
200 400 600 300 1,000
. Frequency [Hz]
Test No.
@ 0A=207 |
4
.3
<) J
[0h]
Lral
g
2
K]
|
> 1
il Ah 4 L3 > i El > v T L] E) i
200 400 600 800 1,000
Frequency [Hz]
Test No.
@ loA=221 ]
4
.3
] J
Q) o
[72]
\E\ .
2
£7
© .
> 1
0- e T et
200 400 600 800 1,000

Frequency [Hz]




P-81¢

Velocity(mm/s) 10Hz~1kHz 802U No.2

_ -\Test Ne.

Test No.
@ [0.A=025 | @ l0.A=066 |
4 4
.

Vel [mm/sec]

—

Vel [mm/sec]

—
. PRI

Frequency [Hz]

Frequency [Hz]

S i Gh““.H
200 400 600 800 1,000 200 400 600 800 1,000
L Frequency [Hz] Frequency [Hz]
... Test No, Test No.
@ [0.A=053 | @ [0.A=038 |
4 . 4
Tg‘d ,_6,3
2 ]
E & g 2
[T n_a:
cE R
= 1 >
0“Jt“‘"".1 audhcida WS SV N S
200 400 600 800 1,000 200 . 400 600 800 1,000
1N Frequency [Hz] Frequency [Hz] '
. Test No. Test No.
® [0.A=063 | @ lo.aA=091 ]
4 4
— 3 — 3
(] Q )
© o |
et n Les]
\é._ J ""é._ J
2 2
. E" g
> | 3
> >
0-. 2. !f.ki s . G-A.llh }i", — S— —
200 400 600 300 1,000 200 400 600 800 1,000




P-311

Velocity(mm/s) 10Hz~1kHz 802L No.3

l'VH«"‘Test No.

Test No.
® [0.A=136 ] @ bA=175 ]
4 4
.3 r_.3-
[ &) o (@] "
53 Q@
[ra] o
2 ~
= ) = 2
£ g
. > |
> > 1
G- A“ oj'l-““”h“._.“‘,.,.,:=
200 400 600 800 1,000 200 400 600 800 1,000
L Frequency [Hz] Frequency [Hz]
- Test NO. - TeSt NO.
@ [0.A=154 | @ [0A=137 |
4 4
5 3
o . Q.
@ A
N~ - S
S, ‘
D £
o ©
200 400 600 800 1,000 200 400 600 800 1,000
Frequency [Hz] Frequency [Hz]
. Test No. Test No.
® [0DA=145 | @ lbA=153 |
4

4

(%]
o P

7%
2

Vel [mm/sec]

—
. L i s

Vel Imm/sec]

—
. L,

G‘ ity s

Frequency {Hz]

200 400 600 800 1,000 200

400 600 800 1,000
Fregquency [Hz]




P-312

Velocity(mm/s) 10Hz~1kHz 802L No.4

3 .~ Test No.

@

l0.A=0.78

L)

Vel [mm/sec]

—t

i

Frequency [Hz]

200 400 600 800 1,000
£ Frequency [Hz]
" Test No.
@ [0.A=1.08 |
4
5.
m o
[72]
S N
g 2
)
>
G'i.}u‘ﬁ“,
200 400 800 800 1,000
| Frequency [Hz]
. Test No.
® [D.A=123 ]
4
.3
(@] E
[46)
[¥s]
=
£
R
>
200 400 600 800 1,000

Test No.

@ [0.A=0093

4

w

Vel [mm/sec]

—

O,fJLha

b

200

400

600

800

1,000
Frequency [Hz]
Test No.
@ DA=124 |
4
() J
[14]
(73]
B
E 9
> |
>
200 400 600 800 1,000
Frequency [Hz]
Test No.
@ [0.A=084 |
4
—3
m .
<
=
E”
o .
>y
Gld"l"““.,, B ma I SRR S
200 400 600 800 1,000

Frequency [Hz]




P-318

Velocity(mm/s) Unfiltered 802U No.1

| Test No.

Frequency [Hz]

® [oA=171 |
4
— 3
Q N
Q
[75]
. .
E 2
£
© .
>
200 400 600 800 1,000
L Frequency [Hz]
- Test No.
@ [0.A=256 |
4
.3
(o] N
[13]
(7]
E
g 2
> .
>
G - TP N . ’f\ . a -‘ . n : - 2 -
200 400 600 800 1,000
Frequency [Hz]
. Test No.
® [0A=238 ]
4
.3
[
q-) -
[72]
~
£’
o
!
o-.“*'fk“ Bl iy : : : e
200 400 600 800 1,000

Test No.
@ [0.A=238 ]
4
'-S\)
a) .
[75]
S R
=)
g7
° |
=
G o Y A. 4 lﬂ - ’ . - x - - - =
200 400 600 800 1,000
Frequency [Hz]
Test No.
@ 0A=222 |
4
.3
o
Q0
o3
e
£
o
> 1
Heop AR PO S R
200 400 600 800 1,000
Frequency [Hz]
Test No.
@ lb.A=207 |
4
.3
&) N
[«M]
[7a]
B
E 2
T |
>
0 Yy N — - . S—
200 400 600 800 1,000

Frequency [Hz]




P-314

Velocity(imm/s) Unfiltered 802U No.2

_ Test No. Test No.
@ [0A=031 | @ loA=074 |

4 ' 4

(4]
s P
Lo

oo

Vel [mm/sec]
Vel [mm/sec]

—
[y

G.Ahlhﬂ“‘ . . — Gah.ﬂl-n)\

200 400 600 800 1,000 200 400 600 800 1,000
Frequency [Hz] Frequency [Hz]

i., Test No. Test No.
® [0.A=066 | @ [0DA=0.39 |

4 4

foe]
5
o

no
3 MR

Vel [mm/sec]
Vel fmm/sec]

—

—

0“@1% bl a3 o G\ h.... s

200 400 600 800 1,000 200 400 600 800 1,000
Frequency [Hz] Frequency [Hz]

.. Test No. ’ Test No,
® [0.A=068 | @D loA=097 |
4

4

]
2]

Vel [mm/sec)]
Vel [mm/sec]

—
I
—

_Mh-l\ms.n’:\ G jah...\ 2,

200 400 600 800 1,000 200 400 600 800 1,000
Frequency [Hz] Frequency [Hz]
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Velocity(mm/s) Unfiltered 802L No.3

.. Test No.

Test No.
D [0A=131 | @ bA=175 ]
4 4
.3 ,_,3'
&) . L]
® | b
/5] 7] h
g, g,
E & E z
> . R
> >
0‘ a“ oﬁ*"
200 400 600 800 1,000 200 400 600 800 1,000
1 Frequency [Hz] Frequency [Hz]
- Test No. Test No.
@ [0A=156 ] @ [0.A=1.40 |
4 4
,_,3‘ ‘_,3'
o o
N @
E 2 \E\ n
B g
> . > .
- 1 - 1
O'L\.Um,n NS NS S nre .
200 400 600 800 1,000 200 400 600 800 1,000
| Frequency [Hz] Frequency [Hz]
~ Test No. Test No.
® [0oA=166 | @ [bA=151 |
4 4
— 3 — 3
[#] ] i
Q| o
[72] w
g, g,
g’ £
N > .
> > 1
GL j‘;U\ o y .: v - . ey ) Gu b facoicuscacs EpRCictecricrnc ——— i S 5
200 400 600 800 1,000 200 400 600 800 1,000

Frequency [Hz] Frequency [Hz]
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Velocity(mm/s) Unfiltered 802L No.4

| Test No. Test No.
@D [0.A=069 | @ [0.A=0.95 |

4 4

[#5]
(/%)

o
PR

Vel [mm/sec]
Vel [mm/sec]

—
—
f —

1L, “ R ,l
2

200 400 600 800 1,000 00 400 600 800 1,000
. Frequency [Hz] Frequency [z]
Test No. Test No.

® [0.A=1.07 ] @ [pA=139 |

4 4

]
N L.
W

Vel [mm/sec]
Vel [mm/sec]

—
—

: A.A—'\h i AAM A

200 400 600 800 1,000 200 400 600 800 1,000
Frequency [Hz] Frequency [Hz]
“Test No. Test No,

® [0A=123 ] @ lo.A=090 ]

4 - 4

(]
(%]

Vel Imm/sec]
Vel [mm/sec]

—

—
. [T

200 400 600 800 1,000 200 400 600 800 1,000
Frequency [Hz] Frequency [Hz]




P-317

QUALITY RECORD ) T/R 385216GM1
TEST RECORD

CUSTOMER CHINESE PETROLEUM CORPORATION

e emeeeee e SHINKO IND. LT,
ARTICLE 820 kW THREE PHASE INDUCTION MOTOR ..
MSE o, SECOND STAGE LNG SEND OUT PUMP e,
JEST No. ... B B M et
RATING . S_?Q-B.\{\!.:_5_{5.99.!.:.9.?«_5.:..@9-&%.:.?:.5.15.93.%....:.9.*?.%.5.5_:-9922 .....
STANDARD . e =2 e L A O
1. Measurement of Insulation Resistance (by 1000V megger)
Insulation Resistance
Before running | 2000 _ MQ OVER_
After running 2000 M OVER
| CRITERIA: More than 50 MQ
2. Measurement of Winding Resistance {at LNG --/\58;5”0)
Winding Resistance Deviation
LSRG 024789 ... 0...% ]
Noow Q. 4762 | ... Q..%
W~ U 0.476 Q g %
R T individual measured Ve'nl'fxé' “shail not have deviations of £ 5 65 "‘:
3. Starting Test (Refer to oscillograph 1)

Starting Current (ls) 3254 A
Starting Voltage (Vs) 48 24 v

Calculation of Starting Current (lo)

A
o = s X % = 3264 A «x %-\T = 4452 A
| CRITERA: Less than 6564}
4, Low Voltage Starting Test (Refer to oscillograph 1)

A terminal voltage confirms that 2 mator can start in less than the 80 % voltaze én the performance examination,
(This examination is enforced at the same time with the initial examination.)
Result : 4824 V(773 % ) Itconfirmed that it could start.

| CRITERA: ii'é'a'ﬁ';'t;r'i in less than 5280V (0.8 X €600V ). |

1
..................................................................................

Witnessed by

(Test enforced at SHINKO IND. LTD. Fuchu Works) :
Issued by QUALITY ASSURANCE SECTION Date of tests ¢ — JUNE — 2009

Approved by ?‘ @41 = ‘ Tested by K . Bm

NISHISHIBA ELECTRIC CO., LTD.

- 174 —



QUALITY RECORD

P-318

T/R 395216GM1
5. Winding Temperature Rise Test (LNG Liquid condition)

) . Measured | Winding | Winding Liquid Temp.
Operating condition’ time resistance| temp. temp rise
Voltage | 663Z vV min. |sec. | {(R) @ {(T) °C (Ts) °C | (ATD) °C
Curent 82048 | (185 ).0:.592 1 20399 | 541 | 143
InputPower |......800:5 ww. | | 2130 0585 c1#r0 4. . 43T
Frequency 60:0 hz | |. 30100877 w423 | 2. | 1224%. ..
Operation time | 2 Hr Zmin | | 3 [30] 0,568 | ~43.71 . .. 7. 450,

+).0]).0.881 11948 . .. 7. 2.9....
4 130 0.55¢1 -144.2 /4 &7
Base resistance (Ro)| . 476 Q. .
Winding temp. (To) —/)5R.& “C
Winding temp. (TJ =_LR X (235 + To) ~ Ro] — 235
Temp. Rise (ATH)=T — Ts :
50 - : '
40 =
. %0 Zfﬁ
20 -
§ ol
3 s
= [t
2 =g
3 e
« - L
2 10 SEa==c t%— =
£ = === e =
i—
5
4
- 3
2
1 i . H
0 1 2 3 4 5 6
: Time (min. )
Temperature rise = 23»5 ‘c
CRITERIA : Less than 55 °C .
NISHISHIBA ELECTRIC CO,, LTD.
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Calibration

i

RMINAL VOL /

750A




FAA
TEST RECORDS OF OVERHAUL & BEFORE SHIPMENT PR

CONTENTS P-400
Order No. | P0009005
[tem No. P-130S |
Messrs. CHINESE PETROLEUM CORPORATION Pump Name SPARE SECOND STAGE LNG SEND OUT PUMP
User CHINESE PETROLEUM CORPORATION Model SMB150-12
Location YUNG-AN, KAOQOHSIUNG, TAIWAN Serial No. 1020939

No. ol Page

I. Overhaul inspection record ~—————————————— P-401 ~ P-405

(1) Visual inspection
(2) Clearance inspection after running test

(3) Runout of pump shaft and motor shaft after running test
(4) Insulation resistance measurement

2. Inspection before shipment record ——M— H ™ M—M——Hm—7 M P-406
(1) Quantity check
(2) Appearance check
(3) Packing check

S SHINKO IND. LTD.




OVERBAUL INSPECTION RECORD P-401
Order No.| P0009005
Item No. | P-1308
Messrs. CHINESE PETROLEUM CORPORATION Pump Name SPARE SECOND STAGE LNG SEND QUT PUMP
User CHINESE PETROLEUM CORPORATION Model SMB150-12
Location | YUNG-AN, KAOHSIUNG, TAIWAN Machine No.| 1020939
Applicable Code and WShop Test Inspection Procedures

Acceptable Standards (Draw.No. SMB-Q151241 Rev.1 )

Date of Inspecilion Jun.

5, 2009

After completion of running test, overhaul shall be carried out for both pump side and motor
side and following confirmation shall be done.

(n

There should be no imperfections such as crack, wounds and deformations on each part
by visual inspection.

Resuli Good

(2) For the running cléarances, it should be comfirmed that the calculated clearance value by

(3

(4)

measuring ifs inside and outside diameter to be within the tolerance.

Result Good

The runout of the pump shaft (18) and motor shaft (111) shall be measured by the dial
gauge and the difference between maximum and minimum reading should be below 0.05mm.

Result Good

Insulation resistance measurement

The insulaiion resistance between winding and earth shall be measured by the DC 1000V
megger. '

The value of insulation resistance should be more than 50 MQ.

Result Good

Witnessed QUALITY CONTROL DEPT.

Approved by: m@ Date: 7&,7\5].200”}'

Checked by : )/ Hpftl  Duiefopy S 200 f

Tested by Q Wate: 1/ Do g;;e,-g}‘

¥

S SHINKO 'IND.

LTD.
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i

oL

{

CLEARANCE INSPECTION RECORD(1)

Order No. | P0009005 [Before Running test
Messrs. CHINESE PETROLEUM CORPORATION B After Running test
User CHINESE PETROLEUM CORPORATION Item No. P-130S Model SMB150-12
Location YUNG—-AN, KAOHSIUNG, TAIWAN Pump Name SPARE SECOND STAGE LNG SEND OUT PUMP| Serial No. 1020939

Applicable Code and Acceptable Standards | MEShop Test Inspection Procedures (Draw. SMB-Q151241 Rev. 1 )

| Date of Inspection I Jun. 5, 2009

Sketch

TEMP. :24°C
UNIT :mm
1 2 3 4 | 5 | & [ 7 8 9 [ 1w | 11 | 12 [ 13
. ) Balance Bush(45) Mouth Ring(38) Mouth Ring(38)
Measuring Point
. & & &
Blance Sleeve (26} Impeller{(17) Impeller{18)
Inside Diameters(Stationary Parts) 118. 00 190. 00 | 190. 01 | 190. 02 | 190. 02 | 190.01 ; 190. 01 | 190.01 | 190. 02 | 190. 04 | 190. 02 | 190. 02 | 190. 04
Outside Diameters(Rotating Parts) 117. 62 189.71 | 189.70 | 189.71 | 189.71 | 189. 70 [ 189. 70 | 189. 71 } 189.72 | 189.71 | 189.72 | 189.71 | 189. 70
Diametrical Clearance 0.38 0. 29 0,31 0,31 0.31 0.31 0.31 0. 30 0.30 0.33 0.30 0.31 0.34
Planned Diametrical Clearance 0. 24~0. 50 0.24~0. 47 0. 24~0. 47
Diametrical Clearance in Usable Limit 0.6 ‘ 0. 66 0. 56
Results Good Good | Good | Good | Good | Good | Good | Good | Good | Good | Good [ Good | Good

Note :No. 2 Clearance shall be measured by NISHISHIBA ELECTRIC CO., LTD.

Witnessed QUALITY CONTROL DEPT.
Approved by : ‘ﬁﬁ A Date:  Jpn_ 4~ zop
Checked by ,’;//f' ;’}?’ﬁ/{,ﬁ?fh Date: ~femr . &, M/‘?
Tested by % %—_- ~ Date: (7;;,4 L& .Z’c(wf

S SHINKO IND. LTD.

g0%~d
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CLEARANCE INSPECTION RECORD(2)

Order No. | P0009005 OBefore Running test

Messrs. CHINESE PETROLEUM CORPORATION M After Running test

User CHINESE PETROLEUM CORPORATION Ttem No. P-1305 Model SMB150-12

Location YUNG-AN, KAOHSIUNG, TAIWAN Pump Name SPARE SECOND STAGE LNG SEND OUT PUMP| Serial No. 1020939

Applicable Code and Acceptable Standards | BShop Test Inspection Procedures (Draw. SMB-Q151241 Rev.1) I Date of Inspection | Jun. 5, 2009

Sketch

TEMP. :24°C
UNIT :mm
14 15 [ 16 [ 17| 18 [ 19 ] 20) 21 | 22 | 23 | 24 25 26
. . Sleeve Bearing(42) Sleeve Bearing(41) Sleeve Bearing(41) Stage Bush(44) Bell Mouth(9)
Measuring Point '
& & & & &
Sleeve(24) Sleeve(23) Sleeve (22) Stage Sleeve (25) Inducer{15)
Inside Diameters(Staticnary Parts) 105. 01 105, 02| 105. 02)105. 02[105. 02|105. 02| 105. 02]105. 02| 105, 02(105. 02[105. 62 105. 02 190. 00
Qutside Diameters(Rotating Parts) 104. 96 104. 96|104, 967104, 96(104. 95|104. 95(104. 95]104, 97|104. 96(104. 96(104. 97 104. 72 188. 60
Diametrical Clearance 0.05 0.06 | 0.06 | 0.06 | 0.07 [ 0.07 | 0.OT | 0.05 | 0.06 | 0.06 | 0.05 0. 30 1.50
Planned Piametrical Clearance 0.01~0. 14 0. 01~0. 14 0.01~0. 14 0.24~0, 36 1,2~1.7
Diametrical Clearance in Usable Limit 0.17 0. 17 0.17 0. 45 ' 2.2
Results Good Good I Good ] Good | Good | Good | Good | Good | Good | Good | Good Good Good

Note :No. 2 Clearance shall be measured by NISHISHIBA ELECTRIC CO.,LTD.

Witnessed

QUALITY CONTROL DEPT.
Approved by : ﬁ/ Pz -t Date: Fn . £, 2%57/4
Checked by : " ebrlyl = Date: Jyn. &5, 2008
Tested by D Pt Datel Jore, S 2088

S SHINKO IND. LTD.

$07-¢



DIMENSION CHECK RECORD

Order No. | P0009005 (Motor shaft runmout) OBefore Running fesi
Messrs. CHINESE PETROLEUM CORPORATION BAfter Running test
User CHINESE PETROLEUM CORPORATION Item No. P-1308 Model SMB150-12
Location YUNG-AN, KAOHSIUNG, TAIWAN Pump Name SPARE SECOND STAGE LNG SEND OUT PUMP | Serial No. | 1020939

Applicable Code and Acceptable Standards | B Shop Test Inspection Procedures (Draw.N SMB-G151241 Rev.1 )

| Date of Inspection |  Jun.5, 2009

Sketch

Felcram

- -a;—:{ﬂ— ! —{4—} -3

J Fulcram
A Arrow A-A
TEMP. :24°C
UNIT:mm
A B C D B
Measuring Point . . .
Balance sleeve Ball bearing Rotor core Ball bearing Coupling
1 0.00 0.00 0.00 0.400 0.00
2 0.00 0. 00 0.00 0. 00 0.00
3 0.00 0.00 .01 0.00 0. 00
4 0. 00 0.00 0.00 0.00 0.00
Max. run-out 0.00 0.00 0.01 0.00 0.00
Al lowance 0.05
Result Good
Witnessed QUALITY CONTROL DEPT.
Approved by : B, = o Date:  Tpm. £ 2009

Checked by : Y/ A Date:

Tetn . 5 2o}

I S ¥ s S Sy S P2,

S SHINKO IND. LTD.

rE»



DIMENSION CHECK RECORD

Order No. | P0009005 (Pump shaft runout) OBefore Running test
Messrts. CHINESE PETROLEUM CORPORATION BAfter Running test
liser CHINESE PETROLEUM CORPORATION [tem No. P-1308 Model SMB150-12
Location YUNG-AN, KAOHSIUNG, TAIWAN Pump Name SPARE SECOND STAGE LNG SEND OUT PUMP| Serial No. 1020939
Applicable Code and Acceptable Standards | BShop Test Inspection Procedures (Draw.N SMB-Q151241 Rev.1 ) | Date of Inspeciion | Jun. 5, 2009
Sketch
m@f:ﬁ—-————::?_——-[@f}‘:; ﬁEE‘H;:{?_- b—_— — - —F ',—‘;---E--—:—.‘%H—@—--;—:_-wm === %:—;—H}]» 1—@-3
{ I I H i
— JAN I
Futcram Fvicram
A Arrow A-A
Motor side| Suction side TEMP. :24°C
' ‘ UNIT:mm
A B - C D E F G H [ I K L M
Measuring Tth 8th 9th 10th 11th 5th 4th ard Znd 151
Point Sleeve stage stiage siage stage stage sSlteaegvee stage stage stage stage stage Inducer
sleeve sleeve sleeve sleeve sleeve sleeve sleeve sleeve sleeve sleeve
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0. 00
2 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0. 00 0.00 0. 00 0.00 0.00 0.00
3 0.00 0. 00 0.00 0. 00 $. 00 0. 00 0.00 4. 00 0.00 ¢.00 (.00 0.00 0.00
4 0. 00 0.00 0.00 0.00 ¢. 00 0. 00 0. 00 0. 00 ¢. 00 0.00 (.00 0.00 0.00
Max. run-out 0.00 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0.00 0. 00 0. 00 $.00 0.00 0. 00
Allowance 0. 05
Resuli Good
Witnessed QUALITY CONTROL DEPT.
Approved by: Ty, T 7 , Date: Tpyn . &, 2008
Checked by S : Date: Jyn, & . 200) [°
Tested by O; %—M::\,/.l Date: /zpur. 4~ Jw}' b
7 L

S SHINKO IND. LTD.
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'INSPECTION BEFORE SHIPMENT RECORD P-406

Order No.| P0009005

Item No. P-1308

Messrs. CHINESE PETROLEUM CORPORATION Pump Name SPARE SECOND STAGE LNG SEND OUT PUMP
User CHINESE PETROLEUM CORPORATION Model SMB150-12

Location | YUNG-AN, KAOHSIUNG, TAIWAN Machine No.| 1020939

Applicable Code and M Shop Test Inspection Procedures

Date of Inspection| Tun. 15,2009

Acceptable Standards (Draw. No.  SMB-Q151241 Rev.1 )

Prior to shipment, following should be confirmed,

(1) Quantity check
The quaniity shall be confirmed by the shipping list prior to shipment.

Result Good

(2) Appearance check
(a) There should be no wounds (marking line is also unacceptable) on the sealing surface
of each flange.
(b) There should be no oil & fat and moisture on the surface.

(¢c) There should be no cutting chips, foreign matters on the surface.

Result Good

(3) Packing check
(a) There should be protecting cover on the nozzle of barrel cover.

(b) There should be vinyl sheet cover on the pump and motor.
(c) Packing and crating should be properly done.

Result Good

¥itnessed QUALITY CONTROL DEPT.

Approved by: £ /mzﬁ'_‘ Date: T, /S, 2009
Checked by -l Rptde o Jgn (5. 2%f
Tested by j;zl ”“’.Date:[;zgm,/gf,zkﬁﬁﬁg

S SHINKO IND. LTD.
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