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QƵĞƐƚŝŽŶƐ Θ AŶƐǁĞƌƐ 
 
PůĞĂƐĞ ƐĞĞ ďĞůŽǁ ǁŚĞƌĞ ĂŶƐǁĞƌƐ ĂƌĞ ŝŶ ďůƵĞ͘ 

 
ϭ͘ SƉĞĐŝĨŝĐĂůůǇ͕ ǁŚĂƚ ŬŝŶĚ ŽĨ BƌƵƐŚ ŐĞŶĞƌĂƚŽƌ ŝƐ ƚŚŝƐ͍  GĞŶĞƌĂƚŽƌ ŝƐ Ă GE BƌƵƐŚůĞƐƐ GĞŶͲ

ĞƌĂƚŽƌ  
Ϯ͘  CĂŶ ǁĞ ŐĞƚ Ă ƉŚŽƚŽ ŽĨ ƚŚĞ ĚĂƚĂ ƉůĂƚĞ͍  NĂŵĞ ƉůĂƚĞ ǁŝůů ďĞ ĂƚƚĂĐŚĞĚ ƚŽ ĚŽĐƵŵĞŶƚ  
ϯ͘ PůĞĂƐĞ ƉƌŽǀŝĚĞ ƚŽƚĂů ǁĞŝŐŚƚ͕ ĨŝĞůĚ ďŽĚǇ ůĞŶŐƚŚ͕ ĂŶĚ ĨŝĞůĚ RR OD ĨŽƌ ƚŚĞ ĨŝĞůĚ͘ RŽƚŽƌ 

ǁĞŝŐŚƚ ŝŶ ƉŽƵŶĚƐ͗ ϯϰ͕ϬϬϬůďƐ ĨŝĞůĚ ďŽĚǇ ůĞŶŐƚŚ ϮϮϮ ŝŶĐŚĞƐ 
ϰ͘ TŚĞ RFP ƐƉĞĐŝĨŝĞĚ OƵƚĂŐĞ DĂƚĞ;ƐͿ ŽĨ ϭQϮϬϮϮ͘  CĂŶ ǁĞ ŐĞƚ ďĞƚƚĞƌͲĐŽŶĨŝƌŵĞĚ ĚĂƚĞƐ͍ 

PůĂŶŶĞĚ ŽƵƚĂŐĞ ĚĂƚĞ ŝƐ MĂƌĐŚ ϭϴƚŚ ϮϬϮϮ 
ϱ͘ Wŝůů JPSCO ďĞ ƉƌŽǀŝĚŝŶŐ NDE ƐĞƌǀŝĐĞƐ͍ JPS ǁŝůů ƉƌŽǀŝĚĞ ƚŚŝƐ ƐĞƌǀŝĐĞ͘  
ϲ͘ IƐ ŝƚ ƉŽƐƐŝďůĞ ƚŽ ŐĞƚ ƐŽŵĞ ƉŝĐƚƵƌĞƐ ŽĨ ƚŚŝƐ ƵŶŝƚ ;ŐĞŶĞƌĂƚŽƌ ĨŝĞůĚ͕ ƵŶĚĞƌ ƚŚĞ ƌĞƚĂŝŶŝŶŐ 

ƌŝŶŐƐͿ͍ NŽƚ Ăƚ ƚŚŝƐ ƚŝŵĞ  
ϳ͘ IƐ ŝƚ ƉŽƐƐŝďůĞ ƚŽ ŐĞƚ Ă ĐŽƉǇ ŽĨ ƚŚĞ ƌĞƉŽƌƚ ĨƌŽŵ ƚŚĞ ϮϬϭϴ ƌĞƉĂŝƌƐ ƚŚĂƚ ǁĞƌĞ ƉĞƌͲ

ĨŽƌŵĞĚ͍ YĞƐ 
ϴ͘ DŽĞƐ ƚŚĞ ƉůĂŶƚ ŚĂǀĞ ĂŶǇ ĚƌĂǁŝŶŐƐ ĨŽƌ ƚŚŝƐ ƵŶŝƚ ƚŽ ƐƵƉƉůǇ ƉƌŝŽƌ ƚŽ ĂǁĂƌĚ͍ TĞĐŚŶŝĐĂů 

DƌĂǁŝŶŐƐ ĂƌĞ ƉƌŽƉƌŝĞƚĂƌǇ ĂŶĚ ǁŝůů ďĞ ƐƵƉƉůŝĞĚ ĂĨƚĞƌ ƚŚĞ ĂǁĂƌĚ͘ 
ϵ͘ CĂŶ JPS ƌĞĐŽŵŵĞŶĚ ůŽĐĂů ďůĂƐƚ ĐůĞĂŶŝŶŐ ĐŽŵƉĂŶŝĞƐ͍ YĞƐ ƚŚŝƐ ƌĞƐŽƵƌĐĞ ŝƐ ƌĞĂĚŝůǇ 

ĂǀĂŝůĂďůĞ ŽŶ ƚŚĞ ŝƐůĂŶĚ   
ϭϬ͘ TŚĞ ƐĐŚĞĚƵůĞ Ăƚ Ϯϭ ĚĂǇƐ ŝƐ ůŝŬĞůǇ ŶŽƚ ĂĐŚŝĞǀĂďůĞ ĂƐ ƚŚĞ ŵĂƚĞƌŝĂůƐ ƚŽ ƌĞǁŝŶĚ ƚŚĞ Ϯ 

ĐŽŝůƐ ĐĂŶŶŽƚ ďĞ ƉƌŽĐƵƌĞĚ ƵŶƚŝů ƚŚĞ ĞǆŝƐƚŝŶŐ ĐŽŝůƐ ĂƌĞ ƌĞŵŽǀĞĚ ĂŶĚ ŐĂƚŚĞƌ ƚŚĞ ŶĞĐĞƐͲ
ƐĂƌǇ ĚĂƚĂ͘ IŶ ĂĚĚŝƚŝŽŶ ƚŽ ƚŚĂƚ͕ ƚŚĞ ŶĞǁ ďŽƌĞ ĐŽƉƉĞƌ ǁŝůů ůŝŬĞůǇ ŶŽƚ ďĞ ĂǀĂŝůĂďůĞ ƋƵŝĐŬ 
ĞŶŽƵŐŚ ƚŽ ŵĞĞƚ ƐƵĐŚ Ă ƚƵƌŶĂƌŽƵŶĚ͘ DŽĞƐ ƚŚĞ ĐƵƐƚŽŵĞƌ ŚĂǀĞ ĨůĞǆŝďŝůŝƚǇ ƚŽ ĞǆƚĞŶĚ 
ƚŚĞ ƐĐŚĞĚƵůĞ͍ TŚŝƐ ŵĂǇ ďĞ ĞǆƚĞŶĚĞĚ ƚŽ Ϯϴ ĚĂǇƐ ďƵƚ ǁŝƚŚ ĐůĞĂƌ ƐƚƌĂƚĞŐǇ ŽƵƚůŝŶĞĚ ŽŶ 
ŚŽǁ ƚŝŵĞůŝŶĞ ǁŝůů ďĞ ĂĐŚŝĞǀĞĚ͕ ĂŶĚ ĂƉƉƌŽǀĂů ŽĨ ĞǆƚĞŶƐŝŽŶ ĨŽƌ ƚŚĞ ƉƌŽũĞĐƚ ƚĞĂŵ͘ 

ϭϭ͘ CĂŶ JPS ƉƌŽǀŝĚĞ ƚŚĞ ƐŚŝƉƉŝŶŐ ĚƌĂǁŝŶŐ ĨŽƌ ƚŚĞ ŐĞŶĞƌĂƚŽƌ ĨŝĞůĚ͍  LŽŽŬŝŶŐ ĨŽƌ͗  ƚŽƚĂů 
ǁĞŝŐŚƚ͕ ĨŝĞůĚ ďŽĚǇ ůĞŶŐƚŚ͕ ĨŝĞůĚ RR OD͘  QƵĞƐƚŝŽŶ ĂŶƐǁĞƌĞĚ ĂďŽǀĞ͘  

ϭϮ͘ CĂŶ ǇŽƵ ƉƌŽǀŝĚĞ ĚĂƚĞ ƚŽ ǁŚĞŶ ƚŚĞ ŽƵƚĂŐĞ ǁŝůů ƐƚĂƌƚ͍  PůĂŶ ŽƵƚĂŐĞ ĚĂƚĞ MĂƌĐŚ ϭϴ͕ 
ϮϬϮϮ 

ϭϯ͘ CĂŶ JPS ƉƌŽǀŝĚĞ ƐŽŵĞ ƉŝĐƚƵƌĞƐ ŽĨ ƚŚŝƐ ƵŶŝƚ ;ŐĞŶĞƌĂƚŽƌ ĨŝĞůĚ͕ ƵŶĚĞƌ ƚŚĞ ƌĞƚĂŝŶŝŶŐ 
ƌŝŶŐƐͿ͍  NŽƚ Ăƚ ƚŚŝƐ ƚŝŵĞ  

ϭϰ͘ IƐ ŝƚ ƉŽƐƐŝďůĞ ƚŽ ŐĞƚ Ă ĐŽƉǇ ŽĨ ƚŚĞ ƌĞƉŽƌƚ ĨƌŽŵ ƚŚĞ ϮϬϭϴ ƌĞƉĂŝƌƐ ƚŚĂƚ ǁĞƌĞ ƉĞƌͲ
ĨŽƌŵĞĚ͍ SĞĞ ĂƚƚĂĐŚĞĚ DŽĐƵŵĞŶƚƐ 

ϭϱ͘ DŽĞƐ ƚŚĞ ƉůĂŶƚ ŚĂǀĞ ĂŶǇ ĚƌĂǁŝŶŐƐ ĨŽƌ ƚŚŝƐ ƵŶŝƚ͍  YĞƐ  
ϭϲ͘ CĂŶ JPS ƉƌŽǀŝĚĞ Ă ƉŝĐƚƵƌĞ ŽĨ ƚŚĞ ĂĐƚƵĂů ŐĞŶĞƌĂƚŽƌ ŶĂŵĞƉůĂƚĞ͍ AƚƚĂĐŚĞĚ ďĞůŽǁ  

 
  



 
Section Paragraph Question 

1.3 Project 
Scope/Ob-
jectives 

Provision of parts. 

The paragraph mentions that JPSCo will provide all 
parts.  Please provide a list of the parts that JPSCo is 
providing.   
Diodes and spares for Grounds fault detection system 

7.10 Distribution 
of Respon-
sibilities 

Tooling/Equipment 
 
10. Specialized tooling (skid 

pan, shoe shaft, field rig-
ging, generator special 
tooling). 

Please confirm if the specialized tooling to remove the 
generator rotor was originally supplied with the unit. 
Specialized tools for removal of Generator field are on 
site. 

Supplies 
 
4. Generator rotor supports. 

Please provide a photo of the generator supports that 
JPSCo will provide. 
See attached pics  

Appendix III  

Inspection, Testing, and 
Hand Cleaning of Compo-
nents 
 
 Inspect field forging by 

magnetic particle inspec-
tion.  

Please confirm if the magnetic-particle inspection 
should only be performed on the areas of the rotor that 
are easily accessible; i.e., rotor ends and couplings.  
Yes this is correct. 

Inspection, Testing, and 
Hand Cleaning of Compo-
nents 
 
 Bead blast copper and in-

spect existing copper 
coils for re-use.  

Please confirm if JPSCo will provide the sandblasting 
equipment and blasting media for this activity.  
The resource is available on the island we can put you 
InTouch with contractors that offer this service. 

Bore Lead Replacement 
 
Two-Coil Rewind Utilizing 
Existing Copper and New 
Insulation 
 

a. Please confirm if JPSCo would consider a full-
rewind of the generator field rotor (with exist-
ing copper) at a qualified service center.  
This can be offered as an option for cost com-
parison in your proposal  
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G E N E R A T O R  I N S P E C T I O N  R E P O R T 

 

 

Brushless Exciter Inspection and Repair 
 

 

for 

 

 

JAMAICA PUBLIC SERVICE COMPANY, LI 

Bogue Station, Unit 14 

 

 

Equipment Serial #: 290T608 

 

Associated Turbine Serial #: 270T608 

 

Job Start Date: 9/16/2005 

 

Report Issued: 9/27/2005 

 

 

 

FSR#: 94JM0127 

 

 

 

Report Printed: September 27, 2005 

 

 

 

 

 

 

 

 

Prepared By:   Approved By: 

Carlos Dalmau   Andres Jaramillo 

Field Engineer   Service Manager 
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Customer: JAMAICA PUBLIC SERVICE COMPANY, LI 

Station: Bogue Station 

Unit No.: 14 

 

Equipment Serial #: 290T608 Rating:   50 MW 

Assoc. Turbine: 270T608 Service Year:  2003 

Eng. Responsibility: Gen 

 

Generator Stator Details: 

Rating:  50 KVA  Code: 6A6 

KV:  12 Amps:  2540 

Slots:  0 Circuits:  1 

Max H2 Pressure:  0 #Turns per Coil:  1 

Orig Serv Date: 6/1/2003 

Insulation: GEGARD 

Liquid Cooling Type: None 

Gas Cooling Type: Air TEWAC 

Support System: Conventional 

Blocking: Conforming, Textolite 

Ties:  Glass Cord 

End Winding: Radius Strip 

Series Loop: Cap Inject Liq Cool 

Wedge:   

Ripple Springs: Side 

Bushing Cooling: Not Applicable 

Last Rewind Date:   

 

Generator Field Details: 

Field Serial #: 290T608 Forging Number: 290T608 

Volts:  155 Amps:  810 

RPM:  3000 Poles:  2 

Field Cooling: Radial 

End Winding: Round Corner 

Retaining Ring Type: Body 

Retaining Ring Matl: Non-Magnetic 18-18 

Retaining Ring Dwg:   

Last Rewind Date:   

 

Service Type: Tech Direction 
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Office Location: JAMAICA FIELD SVCS 

FSR#:  94JM0127 

Service Manager: Andres Jaramillo 

Service Director: Augusto Medina 

Field Engineer: Carlos Dalmau 

 

 

Job Start Date: 9/16/2005 Completion Date: 9/26/2005 

Job Type: Maintenance 

 

 

 

GE Site Personnel: 

Name Responsibility 

Carlos Dalmau Generator Specialist 

    
 

 

Customer Site Personnel: 

Name Responsibility 

Gaston Boyle Mirant Electrical Engineer 

David Stamp Plant Manager 

Alston Watson   

Chris Macfarlane   
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This reports documents the activities performed during the Generator Unit 290T608 forced 

outage of Jamaica Public Service, Montego Bay Station. The outage was caused by a failure on 

the main leads connection from the diode wheel assembly of the rotating exciter to the bore 

copper of the generator field winding. 

 

Some preliminary research showed that EX2000 was alarming days before the failure. 

Unfortunately the alarm is a "General EX2000 alarm" viewed at the steam turbine control and it 

does not specify what type of internal alarm is it. 

 

Our primary target was to put the unit back into service. In order to do this a temporary patch 

was performed at the bore copper area and new diode wheel components were used. THIS 

PATCH TO THE BORE COPPER CANNOT BE CONSIDERED AS PERMANENT. 

THIS FIX WILL ALLOW TO OPERATE THE UNIT WHILE JPS CAN PROGRAM 

AND OUTAGE AND REPLACE THE BORE COPPER IN A ROTOR PARTIAL 

REWIND. THIS SHOULD BE DONE NO LATER THAN SIX MONTHS FROM THE 

COMPLETION OF THIS OUTAGE. 

 

GE Engineering should be contacted in order to obtain proper information about parts 

replacement, material availability. The schedule of this outage can be prepared along with 

engineering recommendations.  

 

On the EX2000, the Ground Field Alarm was changed to trip on unit 14. As a recommendation 

in this area, it should be considered by JPS to send their maintenance and I&C engineers to 

Salem, VA. This is to obtain the EX2000 training certification since it's very important that this 

personnel understands and know how to troubleshoot the EX2000. 

 

Attached to this report is all the data obtained from the electrical testing performed during this 

outage. 

 

Pictures of the as-found condition and the repairs of the bore copper and diode wheel assembly 

are also included in this report. 
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Inspection No. Shift No. Section 

Component 

Location Description Action 

      

  Stator    

8   End Winding CE, TE Visual Inspection Good Condition - No Visual Defects 

1   Winding CE Electrical Testing Results Acceptable 

      

  Field    

5 1 Bore Copper CE Burned Repaired 

3   Winding CE Electrical Testing Results Acceptable 

      

  Excitation System    

7 1 Detector Ground Defective Used As Is - Warrants Replacement 

6   System   Software Software Update 

      

  Exciter Rotor    

4 1 Diode CE Burned Replaced 

2 1 Winding CE Electrical Testing Results Acceptable 
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SHOULD BE DONE IMMEDIATELY... 
 

 

 1.  Field; Bore Copper; CE 

 

THIS PATCH TO THE BORE COPPER CANNOT BE CONSIDERED AS 

PERMANENT. THIS FIX WILL ALLOW TO OPERATE THE UNIT WHILE JPS CAN 

PROGRAM AND OUTAGE AND REPLACE THE BORE COPPER IN A ROTOR 

PARTIAL REWIND. THIS SHOULD BE DONE NO LATER THAN SIX MONTHS 

FROM THE COMPLETION OF THIS OUTAGE. 
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SHOULD BE DONE AT THE NEXT OUTAGE... 
 

 

 1.  Stator; Winding; CE 

 

Insulation and polarization index show be performed at the next unit outage. Results should be 

compared with this report. Any abnormally should be reported to GE Engineering. 

 

 

 2.  Field; Winding; CE 

 

Winding resistance, Insulation and polarization index show be performed at the next unit outage. 

Results should compared with this report. Any abnormally should be reported to GE 

Engineering. 

 

 

 3.  Excitation System; Detector; Ground 

 

An outage should be planned to replace the Diode Fault Monitor transmitter. The amount of time 

required to disassembly the rotating exciter, replace the sensor and re-assembly will be 

approximately around 3 to 4 shifts. 

 

 

 4.  Exciter Rotor; Winding; CE 

 

Insulation and polarization index show be performed at the next unit outage. Results should be 

compared with this report. Any abnormally should be reported to GE Engineering. 
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Stator 

End Winding; CE, TE 

Visual Inspection on the end windings on both ends of the generator was performed. The 

generator end windings are clean and the overall condition is good. No components were 

found defective and all blocking was in good condition. 

 

Images 15 and 16 show the typical condition of this generator's end windings. 

 

 

Stator 

Winding; CE 

Electrical testing was performed on this generator. A 5000 Vdc megger was used. JPS 

performed the test and results were copied into this report. From the obtained data it can 

be concluded that the generator stator is in good condition. Insulation level is good and 

the polarization index is above the GE recommended value of 2. 

 

Insulation and polarization index show be performed at the next unit outage. Results 

should be compared with this report. Any abnormally should be reported to GE 

Engineering. 
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� Armature Insulation Resistance / HV Proof Tests

Date 9/19/2005 Generator Serial No. 290T608 Prepared by Carlos Dalmau

Manufacture GE ELIN Turbine Serial No. 270T608

Customer JPS BOGUE FSR No. 97M0001

Sketch No.

DC INSULATION RESISTANCE (Megohms)

Voltage: 5000 Volts

Time(Min) Left Center Right

0.5 3680 3860 7050

1.0 6600 6550 11400

2.0 11800 11500 20000

3.0 16500 16600 25600

4.0 20400 20200 30000

5.0 24400 24200 33800

6.0 28400 27600 37600

7.0 32200 31000 41400

8.0 35200 34400 45000

9.0 39600 37400 47600

10.0 49200 40800 50500

PI 7.5 6.2 4.4

HIGH VOLTAGE PROOF TEST (One minute test on each phase with the other phases grounded.)

Rated Voltage (E): KV

Test At: RECOMMENDED TEST VOLTAGES

60 Hz AC Test Voltage (60 Hz): KV

0.1 Hz AC Test Voltage (0.1 Hz): KV

DC DC Test Voltage: KV DC

Actual Test Voltage: KV

LEFT CENTER RIGHT

Passed test at Winding Temp: C

Failed test at Wet Bulb: F

Dry Bulb: F

AC HIPOT DATA (60 HZ) if applicable: Rel. Humidity: %

Test Set:

LEFT CENTER RIGHT

Excitation Voltage

Current (Amps)

Comments:

10 MINUTE MEGGER

0

10000

20000

30000

40000

50000

60000

0.0 2.0 4.0 6.0 8.0 10.0 12.0

TIME (Min.)

M

E

G

O

H

M

S

Left Center Right

Polarization Index

PI = 10min/1min

 
 D3162043(a).xls 
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Field 

Bore Copper; CE 

The bore copper is the component that took most of the damage. The insulation between 

the bore copper was totally burned at that area. The insulation around both bars of the 

bore copper was damaged too. It can be noticed on image 3 and 4  the bore copper that 

took most of the damage as it still had a melted bolt into the bore copper. The insulation 

of the bore copper was carbonized due to the extreme heat on that area.  

 

To perform a partial fix in this area two areas were addressed: 

1- The insulation between the bore copper. The burned insulation was partially removed 

using a file and sand paper. A piece of G11 was cut and reduced to a size were it could 

introduced between the bore copper.  Then it was glued with Barco Bond in place. The 

area where the copper was removed due to the high temperatures during the incident was 

filled with Barco Bond too. 

2- The insulation around the bore copper was protected with Nomex 5 mills thick. The 

Nomex  was glued with Barco Bond to the bore copper insulation and then pressed 

together with varnished glass tape.  

 

Images 5 and 6 show the cleaned bore copper area after the burnout and image 10 show 

the bore copper with the patch fix.  

 

After the patch was completed electrical testing were performed to verify the integrity of 

the insulation.   

 

Images 12, 13 and show a good visual condition of the rotor winding under the retaining 

ring, the slots ventilation paths and the main terminal stud to the rotor windings. 

 

THIS PATCH TO THE BORE COPPER CANNOT BE CONSIDERED AS 

PERMANENT. THIS FIX WILL ALLOW TO OPERATE THE UNIT WHILE JPS 

CAN PROGRAM AND OUTAGE AND REPLACE THE BORE COPPER IN A 

ROTOR PARTIAL REWIND. THIS SHOULD BE DONE NO LATER THAN SIX 

MONTHS FROM THE COMPLETION OF THIS OUTAGE. 
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Field 

Winding; CE 

Electrical testing was performed on the generator field. A 500 Vdc megger was used. JPS 

performed the test and results were copied into this report. From the obtained data it can 

be concluded that the generator rotor is in good condition. Insulation level is good and the 

polarization index is above the GE recommended value of 1. 

 

Winding resistance was also obtained using a DLRO. The obtained values are good are 

were compared to the factory measured values at 25 0C. 

 

Pole Balance Test was performed showing a good balance between both field winding 

poles. The test was performed using AC voltage. 

 

AC Impedance test was performed using a variac stepping the voltage on 10 volts 

increments. The plot from the results show a linear pattern which is usually an indication 

of no turn to turn shorts. 

 

Winding resistance, Insulation and polarization index show be performed at the next unit 

outage. Results should compared with this report. Any abnormally should be reported to 

GE Engineering. 
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� Field Measurements

Date: 09/21/05 Generator Serial No.: 290T608 Prepared by: Carlos Dalmau

Customer: JPS BOGUE Turbine Serial No.: FSR No.: 97M0001

Manufacture: GE - ELIN

DC INSULATION RESISTANCE FIELD IMPEDANCE 

AT 500 VOLTS CHARACTERISTICS

      Time (min.) R (megohms) Applied Voltage Amps Z (ohms) Temp (C)

0.50 183 12.01 1.85 6.49

1 194 20.58 3.20 6.43 Relative

2 212 30.46 4.65 6.55 Humidity

3 214 41.40 6.20 6.68

4 226 50.30 7.40 6.80

5 240 59.50 8.75 6.80

6 252 70.00 9.90 7.07

7 260 80.10 11.10 7.22

8 270 90.20 12.30 7.33

9 276 100.00 13.35 7.49

10 286 111.00 14.45 7.68

PI 1.5

FIELD WINDING RESISTANCE

Temp (ºC )= 40.7

Resistance = 0.1311

Resistance corrected to 

25 º C = 0.1236

Prior Test @25ºC

Date

Factory Resistance at

25ºC= 0.1243

Comments:

FIELD IMPEDANCE

CHARACTERISTIC

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

0.00 20.00 40.00 60.00 80.00 100.00 120.00

Applied Voltage (volts)

Z
(o

h
m

s
)

VARIAC SUPPLIED BY JPS. AC IMPEDANCE TEST FIELD WINDING ONLY

DESIGN WINDING RESISTANCE 0.1239 @ 25 C, FIELD WINDING ONLY

MEGGER WITH ROTOR FULLY ASSEMBLED

 
 D316303(a).xls 
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� Field Measurements
Pole Balance Test

Date (m/d/y) Generator Serial No. 209T608 Prepared by

Customer Turbine Serial No. FSR #

Manufacturer

POLE BALANCE TEST

Test Data: Measured Voltage

1.  Inboard collector ring to pole-to-pole connector 57.1  Volts Applied Voltage

2.  Outboard collector ring to pole-to-pole connector 57.0  Volts          AC X

3.  Applied voltage across both collector rings 114.1  Volts          DC

Inboard collector ring to pole-to-pole connector (Test 1) 57.1  Volts

Outboard collector ring to pole-to-pole connector (Test 2) 57.0  Volts

Sum of voltages (Test 1 plus Test 2) 114.1  Volts

Applied Voltage across both collector rings (Test 3) 114.1  Volts

GOOD

Percent voltage from inboard ring to connector 50%

Percent voltage from outboard ring to connector 50%

Comparison of inboard ring to outboard ring voltages GOOD

Comments:

 

GE - ELIN

9/21/2005

JPS BOGUE

C DALMAU

ROTOR INSIDE STATOR, MEASURE FROM COLLECTOR END.

Apply approximately 100 volts AC or 15-20 volts DC across the collector rings.  Measure the voltage drop from the 

inboard ring to the pole-to-pole connector.  Measure the voltage drop from the outboard ring to the pole-to-pole 

connector.  Also measure the applied voltage, across the collector rings.

Calculated Values:

1) The voltages from each collector ring to the pole-to-pole connector should add to approximately the same value 

as the applied voltage measured across both collector rings.  If the sum is not approximately the same, the test 

should be repeated with a more stable test voltage supply, and more accurate measurements.  The error should be 

less than 3%.

2)  If no shorted turns exist, the voltages from each collector ring to the pole-to-pole connector should be 

approximately equal.  The error should be less than 2% when comparing these voltages.

Discussion:

If there are equal number of turns on each pole and no shorted turns exist, then the applied voltage across the 

collector rings will divide equally across each pole.  If a shorted turn exists within one pole, the resistance and 

reactance of that pole will be less than the opposite pole.  This will cause a lower test voltage to appear across the 

pole with the shorted turn.  This test voltage imbalance will be more pronounced as the number of shorted turns 

increase. 

 
Pole Balance D316313(a) 
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Excitation System 

Detector; Ground 

Field Ground Detector System was tested for correct operation in unit 14 since an alarm 

mode was continuously received at the EX2000 panel.  . The diagnostic test was done 

using the manufacturer's procedure as described in the system's manual. This test 

revealed the following from the three alarm outputs of the receiver unit: 

 

- Malfunction  = OK 

- Ground Alarm = OK 

- Diode Failure Alarm  = OK 

 

As a result of this test an interchange was made using Gas unit 13, receiver. The reason 

for doing this is because the gas turbines don't have the Diode Failure alarm wired to the 

EX2000 and the Steam unit 14 has Diode Failure Alarm wired to the EX2000.  

 

After GTG 13 receiver was installed on the steam unit 14 the diagnostic test was repeated 

on unit 14 and the results were the same as with its original receiver. Wiring was checked 

and it is good.  

 

The vendor for the Ground Detection System is Accumetrics. A phone call with their 

engineering department confirmed that the receivers are operating correctly and the diode 

fault monitor transmitter, which is installed in the exciter rotor, is malfunctioning, hence, 

it should be replaced.  

 

The part numbers needed for the Ground Detector System are: 

- GDS Receiver   GE Part # 373A4740P0002 

- Diode Fault Monitor Transmitter GE Part # 351A6424P0003 

- Field Ground Detector Transmitter  GE Part # 313A8033P0003 

 

An outage should be planned to replace the Diode Fault Monitor transmitter. The amount 

of time required to disassembly the rotating exciter, replace the sensor and re-assembly 

will be approximately around 3 to 4 shifts. 
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Excitation System 

System;  

EX2000 settings were modified in the steam unit to perform a trip when a ground fault 

condition was detected on the rotor. The original settings were to alarm the EX2000 

when a ground condition was detected. 

 

 

Exciter Rotor 

Diode; CE 

This unit was forced out of service due to a failure of the rotating excitation system. 

Apparently one of the main leads got loose and it caused a permanent ground that melt of 

main leads connectors. The diode wheel assembly was severely damaged, one of the 

diodes and heat sink were damaged too. After removing the diode wheel assembly the 

diode wheel forging was found damaged at the same location where the diode failed.  

 

All components were removed from the diode wheel assembly except the diode wheel 

forging. New diodes, heat sinks and bolts were installed and it was verified their correct 

operation. The original diode failure monitor and field ground monitor transmitters were 

cleaned, revised and installed back on the diode wheel assembly. 

 

 

Images 7 and 8 show the original condition of the diodes and the heat sink after the unit's 

failure. 

 

Image 8 show the original condition of the diode wheel assembly after the unit's failure. 

 

Image 11 show the condition of the diode wheel assembly after all components were 

installed on the rotor. 
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Exciter Rotor 

Winding; CE 

Electrical testing was performed on this exciter rotor. A 500 Vdc megger was used. JPS 

performed the test and results were copied into this report. From the obtained data it can 

be concluded that the exciter rotor is in good condition. Insulation level is good and the 

polarization index is above the GE recommended value of 1. 

 

Insulation and polarization index show be performed at the next unit outage. Results 

should be compared with this report. Any abnormally should be reported to GE 

Engineering. 
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� Brushless Exciter Field Ground
Detection System Inspection

 
Date(m/d/y) 9/26/2005 Generator Serial No. 290T608 Prepared by Carlos Dalmau

Turbine Serial No.

Field Serial No. 290T608 FSR No. 94JM0127

Exciter Serial Number Sketch No.

A. FIELD GROUND DETECTOR VISUAL

Satisfactory       Remarks

1.  Rotor Mounted Transmitter OK

    a) Physical Damage OK

    b) Broken Light Emitting Diodes OK

2.  Stationary Receiver Condition OK

3.  Relay alarm Panel Condition OK

4.  Transmitter Lead Condition OK

5.  Receiver Lead Condition OK

B. TRANSMITTER CIRCUIT Satisfactory       Remarks

1.  Transmitter Operational Check OK

C.  RECEIVER OPERATIONAL TEST Satisfactory       Remarks

    (Fluorescent Light Needed) NOT OK FAILED DIAGNOSTIC TEST

D.  RELAY ALARM PANEL TEST Satisfactory       Remarks

1.  Timer N/A

2.  Electrical Check Out N/A

E.  WINDING RESISTANCE

T 1-2 T 2-3 T 3-1 Field PMG Stator

Resistance @ °C

Resist. Corrected to 25°C

Factory Resist @ 25°C

Prior Test Dt.

*Most fields have a jumper to connect the two halves in series. 

 Polarity of the two halves must be correct.

Comments:

 
 D317105(a).xls 
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� Brushless Exciter Inspection and Test
 
Date(m/d/y) 9/19/2005 Generator Serial No. 290T608 Prepared by Carlos Dalmau

Turbine Serial No.

Field Serial No. FSR No. 97M0001

Exciter Serial Number Sketch No.

A. BRUSHLESS EXCITER INSPECTION

Satisfactory       Remarks

1.  PMG Rotor Condition NA

2.  PMG Stator Winding Condition NA

3.  Fuse Conditions NA

4.  Diode Condition OK DIODE WHEEL WAS REPLACED

5.  Exciter Stator Condition OK

6.  Exciter Rotor Condition OK DIODE WHEEL WAS REPLACED

7.  Overheating or Burning YES DIODE WHEEL WAS REPLACED

8.  Hardware Secure OK

9.  Cleanliness OK CLEANED AND PAINTED DURING THIS REPAIR

B.  DC INSULATION RESISTANCE (MEGGER) @ =< 500 VOLTS.

        Diode Wheel

Time (min.)        and Armature Field

0.50 545 476

1.00 525 515

2.00 600 580 Field Temp. 41 °C

3.00 695 585 Excit. Temp 34 °C

4.00 715 605 Air Temp. 34 °C

5.00 765 620 Wet Bulb °C

6.00 780 635 Dry Bulb °C

7.00 770 640 Rel. Humidity 70 °C

8.00 770 650

9.00 765 645

10.00 760 655

PI 1.45 1.27

Note: Short Diodes Before Megohm Test Polarization Index

PI=(10min/1min)

Comments:

AFTER DIODE WHEEL ASSEMBLY AND BORE COPPER PATCH

 
 D317106(a).xls 

 


