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C-10V/CT-101 Performance
Test Mechanical Running Test Dismantle Inspection Dynamic

Balancing Test for assembled rotor P-349
M ech/Performance Test
JGC
( JGC
)
91.4.6
EBARA
91.4.6~ JGC EBARA
91.4.18
91.4.19
Ebara
()
Ebara 1912

1. pump



(

)

(flue gas)

(CMP)
Ebara
Packaged Booster System 3000
Ebara Sodegaura (
Haneda( ) Fujisawa( )

pump

— (C-101/CT-101)

4 8 9 11 12

Norisuke Ishikawa
Fukushima Y oshiyuki Toda
Ebara
1 CAD

2 Horizontal or Vertical split type

Y oshiaki



(mechanical sedl)
Ebara

(C-10U/CT-101)
Compressor Performance Test
Procedure  DOC.N0.JGCP-821-2003 JGC DOC.No.V-
2158-201-A-116 API-617 ASME
The American Society of Mechanica Engineers  PTC
Power Test Codes 10

JGC Shigeo Kuwabara -

Rotating Equipment Dep.
Ebara
Noriuke Ishikawa Manager of Ted
Engineering,Aero-Equipment Engineering Dept.,Sodegaura
Pant Data Sheet

Compressor Performance Test Procedure JGC
Kuwabara
Ebara ASME PTC10 Class
[ Closed Loop R134a

#1#H2
#3 #5 #4

Surge Head-Capacity



Allowable Fluctuation

5

Fluctuation

Orifice No.1 1st Stage

P9 P10 (T9 T10 |DP1 DP2

2.0% 0.5% 2.0%

Orifice No.2 Side Load

P19 P20 |T19 T20 |DP11 DP12

2.0% 0.5% 2.0%

1st Stage  Section 1
Thermal Property  specific volume enthalpy

PI~P4  [T1~T4 |P5~P8 |[T5~T8

2.0% 0.5% 2.0% 0.5%

2nd Stage  Section 2
Thermal Property  specific volume enthalpy

7



*P5~P8  |T11~T14 |P15~P18 |T15~T18
2.0% 0.5% 2.0% 0.5%
*P5~P8  1stStage  Section 1

1st Stage 2nd Stage
Thermal Property  specific volume  enthalpy
Fluctuation= High Reading-Low Reading /Average
Allowable Fluctuation ~ ASME Power Test Codes 10-Test Code
for Compressors and Exhausters Table 2 Allowable Fluctuation of

Test Readings During A Test Run

6 Performance Test Log Sheet
Point No.  |Log No. [Run No. [Time Note
Point No.1 |1 4 Pm 15:57 |100% speed
Point No.2 |2 4 Pm 16:52 [{100% speed
Point No.3 |3 5 Pm 18:19 [100% speed
Surge Point |57 67 Pm 1857 |100% speed
Surge Point (58 12 Pm 19:18 |100% speed
Point No.4 |4 Pm 20:38 |100% speed
Point No.5 |5 4 Pm 21:46 |100% speed
7 Point No.5 Performance Test Log
17-~-3/7
47~7[t Code R134a

Surge Point




Performance Curve a
Original Speed 4550rpm

9 Head-Capacity
Norma Capacity Head
Operating Norma Case
5388 rpm 5256 rpm
5256 5388 /5388 -2.4% Efficiency-
Capacity

Operating Norma Case  Shaft
Power 3810 kw 3762 kw

(3810-3762)/3762 1.3%

1.3%

(C-101/CT-101) Mechanica Running Test

Mechanical Running
Test Procedure DOC.N0.JGCP-821-2004 JGC DOC.No.V-
2158-201-A-117 API612 API617



C-102/CT-101

Driver  Steam  Condensing O
Turbine
Baseplate O
Coupling Turb.-Comp.
Hub Driver Sde O
Spacer O
Hub Driven Side O
Piping Within Baseplate
Oil Supply O
Oil Return O
Oil System O
Dry Gas Sedl Unit O
Sedling Steam Unit O
Gland Vacuum System O
Control Panel O

Bearing Metal Temp. Sensor

Oil Temperature Sensor

Vibration Probe/Demodultator,

Bently-3500

Pressure Sensor O
Vibration Monitor O
Temperature Monitor O
Speed Sensor for Governor O
Governor O

ISOVG32

10




3 C-101 CT-101

4 C-101 Mechanical Running Test
CT-101 Mechanical Running Test
5 Mechanical Running Test

Operation Diagram
6 C-101/CT-101 9:27~18:05 April
08,2002

7 C-101 XY
C-101
MCS-Maximum Continuous Speed XY
Vibration Sweep
8 CT-101 XY
CT-101
MCS-Maximum Continuous Speed X Y
Vibration Sweep
9 C-101/CT-101 Mechanical
Running Test
10 C-10U/CT-101

Dynamic Balancing Test for Assembled Rotor

1



1 High Speed Balancing Procedure

Steam Turbine Rotor

Rotor Vacuum Chamber
20 Torr.
be 15:1

2

a

b. Zeroto trip or over speed

C. temporary correction weight

d. b.&c.

e.

*1.

e} MCS
* {.&0. JGC Mr.Kuwabara Sodegaura ( )

Y ujiroh Y amazaki

3



Dismantle Inspection for compressor
1
2
6.
Fukushima
10,000kw 100
2,200
100 100 900mm 1,000
25MW 50%
5 |/ 70 Kglcm2 510
215,470
10,000 barge 3000
7.P-349 Fujisawa
1 /
2 April 10,2002 JGC Mr.Kuwabara JTECH
Private LIMITED JGC - 2000
) NIAZ ALI
JGC

3 Atsushi

Y amamoto Tomiaki

Taguchi Y oshio Mogi

1965

13



(

)

1986

1987
1993~4 |SO-9001
1997 15014001
4 P-349A P-349A
P-349A

5 NIAZ

ALl JGC Mr.Kuwabara

P1~P3
P1
Assembly
Robot IPP
80%
530,000 PP V1~V3
R Chiller M1M3~M4
M2 P1 V1 M1l
JGC
Japan Gasoline Co., Ltd 1928 10 25
250 UOP
Universa Oil Products Company 1941
caldyst 1970 Brunel

14



1,000,000 T/Y ( X5)LNG 1976 10 25 Japan
Gasoline Co., Ltd JGC Corporation Japanese Name NIKKI

K.K. 1997 Yokohama World Operation
Center Landmark Tower
Queen Tower A 224
9,000
JGC 1993 1SO-9001
1994 1SO-9001
)
4 15
Ken' ichi Sasaki Haruo
Enomoto Shigeo Kuwabara
1
1
(C-101/CT-101) (C-301/CT-301)
(C-401) (C-302~C-305) AP

pumps  acid pumps
(Ebara) C-
10/CT101 CT-301 APl pumps C-301
C-401 pumps

15



JGC

(Ebara)
2 Ebara
(C-101/CT-101)
AP P-504
P-349 A/B /
3
Kuwabara
2. 3-D
1 3-D CAD
a
b. 1SO( )
C. Modd Review
d.
2 3-D CAD

PDS (Intergraph)
PDMS

16



3 PDMS (shading system)

model review
PDS (wire
frame modél) model review
4 PDMS (1SO)
3. JGC CHIYOTA

JGC  CHIYOTA

RDS JGC CHIYOTA

Japan Sted Work

Kobe Sted

4 JGC 2000 400 150

70

90 120
3,000
C,

JGC

17



Ebara
C-10V/CT-101 Performance Test
Mechanical Running Test Dismantle Inspection  Dynamic Balancing

Test for assembled rotor P-349
Mech/Performance Test
APM CODE
ASMEPTC10 Ebara JGC

JGC Kuwabara Ebara

|shikawa Fukushima Toda
APl
CODE ASMEPTCI10 Ebara ASME PTC
Power Test Codes 10 Class |11 a
b.

c.lsentropic  Polytropic work head

JGC

JGC

Modd Review 3-D CAD

18



JGC

ASME Power Test Codes 10-Test Code Table 2 Allowable

Fluctuation of Test Readings During A Test Run
Performance Test Log Sheet
Point No.5 Performance Test Log p.1/7~p.7/7

Performance Curve at Original Speed 4550rpm

p.1/2~p.2/2
p.1/4~p.4/4
C-101
CT-101
C-101 Mechanical Running Test
CT-101 Mechanical Running Test
Mechanical Running Test
p.1/3~p.3/3
p.1/3~p.3/3
C-101 XY
p.1l/4~p.4l4

C-101 XY Vibration Sweep

19



p.1/2~p.2/2
CT-101 XY
p.Y/4~p.4/4
CT-101 X
Vibration Sweep p.1/2~p.2/2
C-101/CT-101
p.1/2~p.2/2
C-101/CT-101
CT-101 ROTOR p.1/2~p.2/2
p.l/4~p.4l4
p.L/7~p7/7
P-349A p.1/2~p.2/2
P-349A
P-349A



