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1. Substation 115 KV. System -

2.1) Dc. Battery Charger “Exzon” ‘5’1‘11’114 1 %0
2.2) Battery %ia Vented Lead Acid U 60  gn
2.3) 115 Kv Gas Circuit Breaker (GIS.) . SR\ 1 i
2.4) Protective Relay Spad 346c1 U | in
2.5) Protective Relay Spau 130c Y 1 i

© 2.6) Protective Relay Spaj 110c B T 1 7
2.7) Protective Relay Spaj 140c U 2 K0
2.8) 115 Kv Surge Arrester a7 1 0
2.9) 115/22 Kv Power Transformer 25 Mva 977U 1 an
2.10) Distribution Transformer 50 Kva N 1 qn
2.11) Ac/Dc Panel : U 1 (9

2-Mv-22 Kv-Substation-System— —

1.1) Mv Vacuum Circuit Breaker U 2 ) ‘
1.2) Mv Switchboard dnu 3 % ‘
1.3) Mv Protective Relay U 2 %0 |

dafmuamsimadalunsiigednundetiost
1. 22 Kv Mv Substatlon System
1.1) Mv Vacuum Circult Breaker
A Visual And Mechanical Inspection
1. Document Equipment Nameplate Data On Test Report. Verify Equipment
Nameplate - :
Ratings Are In Accordance With The Customer’s Drawing And Inspectuons
2. Inspect Physical And Mechanical Condition.

3. Confirm Correct Application Of Lubricants At Manufacturer’s Recommended
Location. = '

4. Inspect Anchorage And Groundlng

5. Inspect And Verify Adjustments Of Mechanism In Accordance With
Manufacturer’s

Instruction. , . _
6. Verity Correct Operation Of Circuit Breaker.
7. Slow Close / Open Breaker And Check Of Binding. :
8. Verify Tightness Of Accessible Bolted Connection And/Or Cable Connections By



2

Calibrated Torque-Wrench Method. - b agaswaniulunada /4 ﬂ
B. Electrical Test

1. Measure Contact Resistances.

2. Perform Insulation Resistance Tests Pole To Pole, Pole To Ground, And Across
Open Pole. , 7 _

3. Perform Minimum Pick-Up Voltage Test On Trip And Coil Coils. —

4. Verify Trip, Close, Trip-Free, And Anti Pump Functions.

5. Trip Circuit Breaker By Operation Of Each Protective Device.
C. Mechanism Maintenance

1. Cleaning Circuit Breaker And Relubricating‘ The Operating Mechanism.
1.2) Mv Switchboard

A. Visual And Mechanical Inspection :
- 1. Document Equipment Nameplate Data On Test Report.

2. Verify The Presence Of All The Manufacturers Intended Documentation Either
Store With '

The Equipment Or In The Operators Possession.
3. Inspect Physical, Electrical, And Mechanical Condition Of Equipment And All

Components In Accordance With Application Section.
4. Confirm Correct Application Of Lubricants At Manufacturer’s Recommended
Locations.
5. Verify Appropriate Anchorage, Required Area Clearances, Physical Damage, And
Correct )
Alignment And Cleanliness.
6. Inspect All Doors, Panels, And Sections For Paint, Dents, Scratches, Fit, And
Missing -
Hardware,
7. Verify That Fuse And/Or Circuit Breaker Sizes And Type Correspond To Drawing.

8. Verify Tightness Of Accessible Bolted Electrical Corinection By Calibrated Torque-
Wrench

Method In Accordance With Manufacturer’s Published Data.
9. Confirm Correct Operation And Sequencmg Of Electrical And Mechanical
Interlock System.
10. Inspect Insulators For Evidence Of Physical Damage Or Contaminated Surface.
11. Verify Correct Barrier And Shutter Installation And Operation.

12. Exercise All Of Active Components.
13, Inspect Al Mechanical Indicating Devices For Carrect Operation.

14. Verify That Filter Are In Place And /Or Vent Are Clear.
B. Electrical Tests

1. Perform insulation-Resistance Tests On Each Bus Section.
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2. Verify Correct Function Of Control Transfer Relays Located In Switchgear With
Multiple
| Power Source, _
3, Verify Operation Of Switchgear / Switchboard Heaters.
'C. Mechanism Maintenance
‘ 1. Cleaning .
1.3) MV Protective Relays

A. Vistal And Mechanical Inspection _
1. Document Equipment Nameplate Data On Test Report. Verify Equipment
Nameplate _ |
Ratings Are In Accordance With The Customer’s Drawings And Specifications.
2. Inspect Relays And Cases For Physical Damage.
3. Tighten Case Connection. Inspect Cover For Correct Seal. Clean Cover Glass.
Inspect
Shorting Hardware, Connection Paddles, And/Or Knife Switches.
4. Mechanically Test The Operation Of Relays.
B, Electrical Tests

1. Perform Insulation-Resistance Test On Each Circuit-To-Frame.
2. Inspect Targets And Indicators, ‘ :
3. Verify Operation Of All Light-Emitting Dicde Indicators.
4. Control Verification.
2)-115 KV Substation
2.1) DC 'Battery Charger “Exzon”
2.2) Battery
A. Visual And Mechanical Inspection And Cleaning
1. Inspect For Physical Damage And Evidence Of Corrosion.
2. Check Tightness Of Bolted Connections.
3, Measure Etectrolyte Specific Gravity And Visually Check Fill.Level.

4. Check For Proper Battery Support Racks, Mounting, Anchorage, And Clearances
To Conform

To Local Codes.
5. Clean Foreign Matter And Dust
6. Clean The Body Of Frame.
B. Electrical Test

1.-Set Charger Qutput Voltage Float And Equalizing To Manufacturer’s Publish Data.

2. Measure All Voltages And Total Battery Voltage With Charge Energized And In
Float Mode Of _ : '

Operation.
3. Check Protection And Alarm Of Battery Charger.
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2.3) 115kv Gas Circuit Breaker (GIS)
A. Visual And Mechanical Inspection
1. Inspect Physical And Mechanical Condition
2. Inspect Anchorage, Alignment, And Grounding.

3. Perform AUl Mechanical Operation Tests On The Operating Mechanism In
-Accordance With

Manufacture’s Published Data.

4. Record As-Found And As Left Operation — Counter Readine.
B. Electrical Test ) ‘ ‘

1. Trip Circuit Breaker By Operation Of Each Protection Device.
2. Perform Insulation Resistance Tests Pole To Pole, Pole To Ground, And Across
Open Poles, ' ' -
115kv Protective Relays
2.4) Protective Relay SPAD 346c1
2.5) Protective Relay SPAU 130c
2.6) Protective Relay SPAJ 110c
2.7) Protective Relay SPAJ 140c

A. Visual And Mechanical Inspection
1. Inspect Relays And Cases For Physical Damage.
2. Tighten Case Connections. Inspect Cover For Correct Gasket Seal. Clean Cover
Glass.
Inspect Shorting Hardware, Connection Paddles, And / Or Knife Switches.
Remove Any '
Foreign Material From The Case. Verify Target Reset.
3. Verity That All Setting Are In Accordance With Coordination Study Of Setting
Sheet Supplied :
By Owner.
B. Electrical Test
1. Inspect Targets And Indicators.
2, Determine Pickup And Dropout Of Electromechanical Targets. .
3. Verify Operation Of All Light-Emitting Diode (Led) Indicators.
4. Set Contrast For Liquid-Crystal Display Readouts.
5. Functional Operation
* Under Voltage Relay (27) (SPAU}

- Determine Dropout Voltage.

- Determine Time Delay.

- Determine The Time Delay At A Second Point On The Timing Curve For
Inverse Time ' |

Relays.
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¥ Phase Sequence Of Phase Balance Voltage Relay (47) (SPAU)
- Determine Positive Sequence Voltage To Close The Normally Open
Contact.
- Determine Positive Sequence Voltage To Open TheNormaLly'Closed
Contact
{Under voltage Trip)
- Verify Negative Sequencé Trip.

- Determine Time Delay To Close The Normally Open Contact With Sudden
Application Of
120 Percent Of Pickup, - :
- Determine Time Delay To Close The "Normal_ly Closed Contact Upon
Removal Of Voltage
When Previously Set To Rated System Voltage.
* Instantaneous Over Current Relay (50) (SPAJ)
- Determine Pickup.

- Determine Dropout.

= Determine Time Delay

* Time Over Current Relay (51) (SPAJ)
- Determine Minimum Pickup.
- Determine Time Delays At Two Points On The Time Current Curve.
* Overvoltage Relay (59} (SPAU)
- Determine Overvoltage Pickup.
- Determine Time Delay To Close The Contact With Sudden Application Of
120 Percent Of
Pickup.
* Differential Relay (87) (SPAD)
- Determine Operating Unit Pickup. .
- Determine The Operation Of Each Restraint Unit.
- Determine Slope.
- Determine Harmonic Restraint,
: - Determine Instantaneous Pickup.
2.8) 115kv Sﬁrge Arrester
| A. Visual And Mechanical Inspection And Cleaning
1. Check General Condition

- 2. Check Seal And Body
3. Check Insulator
4. Check Termination And Mounting
5. Clean Foreign Matter And Dust
6. Clean The Body Of Frame



7. 'I“l:htining Bolts Azd Nut ) m\___\‘
8. Check Earthing And Groun Bl EAT7) i
B. Testing : e %&
1. insulation Resistance Test
2. Counter Check
2.9) 115kv/22kv Power Transformer
A. Visual And Mechanical Inspection

1. Inspect For Rust Spots And Paint Condition -
2. Check Seal And Body
3. Check Leakage
4. Check Bushing Condition
5. €Check Tap Terminal ,
6. Check Termination-And Mouhting
7. Check Oil Level
8. Check Drier Filter
9. Check Earthing And Grounding
B. Testing

1. Perform |nsulation Resistance Test, Winding - To - Winding And Winding To
Ground. Test ’ ‘
Duration Shall Be One Minutes And Ten Minutes, Calculate Polarization Index.
2. Measure The Winding Resistance.
3. Perform Turn - Ratio Tests At The Designated Tap Position,
4. Perform Current Transformer Ratio Test Installed On Neutral Of Each
Transformer '
5. Dielectric Breakdown Of Oil Test (ASTM D877 Standard)
6. Dissolved Gas Analysis (DGA)
'C. Function Test - :
1. Verify Proper Operating Of Auxiliary Device. This Work Are Induding All Alarm
Device Or | _ ' o
Tripping Device Wo‘rk By Alarm Contact Of Transformer Auxiliary Device.

2. Verify That Atarm, Control, And Trip Settings On Temperature Indicators Are As
Specified.

D. Improvement
1. Clean Seal And Body

2. Clean Insulation Post And Bushing
3. Mounting Tightening
2.10) 22kv Distribution Transformer
A. Visual And Mechanical Inspection
1. Inspect For Rust Spots And Paint Condition



2. Check Seal And l?,ody. ' ' m;?-—_,
3. Check Leakage L — Q‘!
4. Check Bushing Condition _ ‘
5. Check Tap Terminal

~ 6. Check Termination And Mounting
7. Check Oil Leyel
8. Check Drier Filter

9. Check Earthing And Grounding
B. Testing

1. Perform Insulation Resistance Test, Winding - To — Winding And Winding To
Ground. Test . |
Duration Shall Be One Minutes And Ten Minﬁtes, Calculate Polarization Index.
2. Dielectric Breakdown Of Oil Test (ASTM D877 Standard) ‘
C. Function Test ' ‘
1. Verify Proper Operating Of Auxiliary Device. This Work Are Including All Alarm
Device Or | '

TrippingrD,eyice_Wo;LB_yAlarm,Contact.QUxansﬁo;me,r,Auxi_l'La_r_yD,eyice_. ,
. 2. Verify That Alarm, Control, And Trip Settings On Temperature Indicators Are As
Specified.
D. Improvement 7
1. Clean Seal And Body
2. Clean Insulation Post And Bushing
3. Mounting Tightening
2.11) 400vac, 125vdc Distribution Board
A. Cubicle
1. Check The Fastening Whether They Are Not Loose.
2. Checked The Door And Window Weather They Are Not Bad Condition
3. Clean Foreign Matter. And Dust
4.Tightening Bolts And Nuts '
B. Bus bar And Supports
1. Check The Fastening Whether They Are Not Loose.
2. Check The7Cramp Whether They Are Not Crack, Damage Or Deform.
3. Check The !nsu[ation Supbort Weather They Are Not Damage Or Deform.
4. Clean Foreign Matter And Dust. |

5. Clean The Body Of Frame
6. Tightening Bolts And Nuts.
D. Grounding
1. Check The Connection Whether They Are Securely Connected.
2. Check The Earth Wires Whether They Are Not Broken
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E. Lamp _ L dafdn !

1. Check The Terminal Whether They Are Not Loose.
2."Check The Control Wires Whether They Are Not Discoloration Due To
Overheating. “
F. Individual Test

1. Bus bar Insulation Resistance Test.

Twazideantsingeinyildasiussuulnia Medium Voltage
Ring Main Unit (RMU)
L.RMU.03 a1asgswiind 3

- Rmu. 24kv “Abb” Type Rgcc C $unu 2 Pcs

- Rmu. 24kv “Abb” Type Recf UM 1 Pcs
2.RMU.04 arpsgswanl 3 | _

- Rmu 24kv “Abb” Type Recc U 2 Pes

- Rmu 2dkv “Abb” Type Rgcf U 1 Pcs
3.RMU.05 n1euanatansgswand 3

— ~RmMU-Type Rm6 2TA20ut —— —§1um —— 1 Set—
- Protective Relay Type Vip12r 41U 1Pc
- Protective Relay Type Rcv 420 M7y 1 Pc

Formuamednumeiialunsthgeinendadesiu
1.'Ring Main Unit RMU.
A. Visual And Mechanical Inspection
1. Document Equrpment Nameplate Data On Test Report. Verify Equment
Narmeplate Ratings Are In
Accordance With The Customer’s Drawing And Inspections.
2. Inspect Physical And Mechanical Condition.

3. Confirm Correct Application Of Lubricants At Manufacturer’s Recommended
Location. '

4. Inspect Anchorage And Groundine.

5. Inspect And Verify Adjustments Of Mechanism In Accordance Wlth Manufacturer 5
lnstruct:on

6. Verify Correct Operation Of Circuit Breaker.

~7—Stow- Close7Open-Breaker And-Check Of Binding:
8. Verify Tightness Of Accessible Bolted Connection And/Or Cable Connections By
- Calibrated-Torque-
Wrench Method.
B. Electrical Test



1. Perform Insulation Resistance Tests Pole To Pole, Pole To Ground, And Across
Open Pole.
o Mechanism Maintenance o
1. Cleaning Circuit Breaker And Relubricating The Operating Mechanism.
2. Protective Relay ‘
A Visual And Mechanical Inspection
1. Inspect Relays And Cases For Physical Darmage

2. Tighten Case Connections. Inspect Cover For Correct Gasket Seal. Clean Cover
Glass. Inspect '

Shorting Hér'dware, Connection Paddles, And / Or Knife Switches. Remove Any
Foréign Material
From The Case. Verify Target Reset.
B. Electrical Test
L. Inspect Targets And Indicators.
2. Determine Pickup And Dropout Of Electromechanical Targets.
3. Verify Operation OFf All Light-Emitting Diode (Led) Indicators,
— 4. Set Contrast For Liquid-Crystal Display Readouts.

5. Functional Operation.
6.Instantaneous Over current Relay (50)
- Determine Pickup.
- Determine Dropout.
- Determine Time Delay.
7. Time Over current Relay (51)
- Determine Minimum Pickup.

- Determine Time Delays At Two Points On The Time Current Curve.
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1 | § MDBA Suraput 3 | Single Line MDB.A
- qﬂﬂaiﬂma Power Factor Cépacitor 12 Step 1 il .
2 | & MDB.B Suraput 3 Single Line MDB.B
- 9RaulnIa Power Factor Capacitor 12 Step | 1 Y0
3 | MDB.A-S3 Suraput 3 1 y Single Line EE1-2
4 | % MDBB-S3 Suraput 3 1 i Single Line EE1-1
5 | § 5oB-ATsuedesilona 1 ] liflwuuuuy
21 TaIusTIvt ey 7

1 | MDBB- ATS Single Line EE1-2
2 | MDBB-GEN. ‘
3 |4 DBAIL-1 Single Line FE1-2
4 | ¢ DBAL-2 “
5 | ¢ EDBAL-L “
6 | ¢EDBAL2 Single Line EF2-2
7 |4 EDBA3 “
8 ﬁ’ EDB.A31 “
9 |#epBA32 “
10 | ¢ DBBI-1 Single Line FE1-1
11 | ¢ DB.B1-2 “
12 |4 EDB.B1-1 “
13 | ¢ EDB.B1-2 “

14 | gATSATea B ‘
15 | & AMCC (Chiller) ‘

-
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