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1. 530U 115 KV. Substation S1uaugunsal fsil
1. Dc Battery Charger “Exzon” 37U 1 af
. Battery (Sealed Lead Batter 37uu 10 gn
. 115 KV. Gas Circuit Breaker (GIS) 91w 1 61

. Protective Relay Spad 346 c1 911 1 M

2

3

q

5. Protective Relay Spau 130 ¢ 9714 1 61

6. Protective Relay Spaj 110 ¢ 973U 1 #2

7. Protective Relay Spaj 140 ¢ 971U 2 73

8. 115 KV. Surge Arrester 31121 1 4f

9. 115/22 KV. Power Transformer 25 MVA. 211U 1 @n
10. Distribution Transformer 50 VA 713U 1 §n

11.Ac/Dc Panel 37174 1 9

115KV Substation Battery and Battery Charger

A. Visual and Mechanical Inspection and Cleaning

1. Inspect for Physical Damage and Evidence of Corrosion.
Check Tightness of Bolted Connections.
Measure Electrolyte Specific Gravity and Visually Check Fill Level.

& o

Check for Proper Battery Support Racks, Mounting, Anchorage, And Clearances
to Conform to Local Codes.

Clean Foreign Matter and Dust

Clean the Body of Frame

® o w

Electrical Test

1. Set Charger Output 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.

115kV Gas Circuit Breaker

11 1910 16
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Visual and Mechanical Inspection

Inspect Physical and Mechanical Condition
Inspect Anchorage, Alignment, And Grounding
Perform All Mechanical Operation Tests on The Operating Mechanism in
Accordance with Manufacture’s Published Data.
Record As-Found and As Left Operation — Counter Reading. -
Electrical Test
Trip Circuit Breaker by Operation of Each Protection Device.
Perform Insulation Resistance Tests Pole to Pole, Pole to Ground, And Across

Open Poles

115kV Protective Relay

A SR

Visual and Mechanical Inspection

. Inspect Relays and Cases for Physical Damage

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.
Verify That All Setting Are in Accordance with Coordination Study of Setting
Sheet Supplied By Owner.

Electrical Test

Inspect Targets and Indicators

Determine Pickup and Dropout of Electromechanical Targets.

Operation of All Light-Emitting Diode (Led) Indicators.

Set Contrast for Liquid-Crystal Display Readouts.

Functional Operation

Under Voltage Relay (27) (SPAU)

3
2.
3.

Determine Dropout Voltage

Determine Time Delay.

Determine the Time Delay At A Second Point On The Timing Curve For Inverse
Time Relays.

Phase Sequence of Phase Balance Voltage Relay (47) (SPAU)

Determine Positive Sequence Voltage to Close the Normally Open Contact.

i 2 90 16
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Determine Positive Sequence Voltage to Open the Normally Closed Contact
(Under voltage Trip)

Verify Negative Sequence Trip.

Determine Time Delay to Close the Normally Open Contact with Sudden
Application Of 120 Percent of Pickup.

Determine Time Delay to Close the Normally 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.

Overvoltace Relay (59) (SPAU)

1.
2,

Determine Overvoltage Pickup
Determine Time Delay to Close the Contact with Sudden Application Of 120

Percent of Pickup.

Differential Relay (87) (SPAD)

1.

Determine Operating Unit Pickup.

. Determine the Operation of Each Restraint Unit.
. Determine Slope

2
3
4.
5

Determine Harmonic Restraint

. Determine Instantaneous Pickup

115kV Surge Arrrester

A

N R BN

Visual and Mechanical Inspection and Cleaning

Check General Condition

Check Seal and Body

Check Insulator

Check Termination and Mounting
Clean Foreign Matter and Dust
Clean the Body of Frame
Tightening Bolts and Nut

N 3 970 16
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Check Earthing and Ground e e e e

Testing

10.Insulation Resistance Test
11.Counter Check

Power Transformer

A

O o N o RN

Visual and Mechanical Inspection and Cleaning

Inspect for Rust Spots and Paint Condition
Check Seal and Body

Check Leakage

Check Bushing Condition

Check Tap Terminal

Check Termination and Mounting

Check Oil Level

Check Drier Filter

Check Earthing and Grounding

10.Testing
11.Perform Insulation Resistance Test, Winding — To — Winding and Winding To

Ground.Test Duration Shall Be One Minutes and Ten Minutes, Calculate

Polarization Index.

12.Measure the Winding Resistance

13.Perform Turn — Ratio Tests at The Designated Tap Position.

14.Perform Current Transformer Ratio Test Installed on Neutral of Each

Transformer

15.Dielectric Breakdown of Oil Test (ASTM D877 Standard)
16.Dissolved Gas Analysis (DGA)

Function Test

1. Verify Proper Operating of Auxiliary Device. This Work Are Including All Alarm

3
a.
5
6

22 KV Switch

A

Device or Tripping Device Work by Alarm Contact of Transformer Auxiliary
Device.

Verify That Alarm, Control, And Trip Settings on Temperature Indicators Are as
Specified.

. Improvement

Clean Seal and Body

. Clean Insulation Post and Bushing

Mounting Tightening
Gear MV Vacuum Circuit Breaker

Visual And Mechanical Inspection

i1 4 970 16
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. Document Equipment Nameplate Data On Test Report. Verify Equipment

Nameplate Ratings Are In Accordance With The Customer’s Drawing And

Inspections

2. Inspect Physical And Mechanical Condition

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

Inspect Anchorage And Grounding

5. Inspect And Verify Adjustments Of Mechanism In Accordance With

Manufacturer’sinstruction.

. Verify Correct Operation Of Circuit Breaker

7. Slow Close / Open Breaker And Check Of Binding.

Verify Tightness Of Accessible Bolted Connection And/Or Cable Connections
ByCalibrated Torque-Wrench Method.

Electrical Test

1. Measure Contact Resistances

Perform Insulation Resistance Tests Pole To Pole, Pole To Ground, And Across

Open Pole.

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.
1.

Mechanism Maintenance

Cleaning Circuit Breaker And Relubricating The Operating Mechanism

SF6 MV Circuit Breaker

A

. Visual and Mechanical Inspection

. Inspect physical and mechanical condition.

. Confirm correct application of lubricants at manufacturer’s recommended

location.

Inspect anchorage and grounding.

Inspect and verify adjustments of mechanism in accordance with
manufacturer’s instruction.

Verify correct operation of circuit breaker.

. Verify tightness of accessible bolted connection and/or cable connections by

calibrated torque-wrench method.
Verify operation counter.

Electrical Tests

11 5310 16



1. Measure contact-resistances.

2 Perform insulation resistance tests pole to pole, pole to ground, and across
open pole.

3. Perform operation voltage test on trip coil and close coil.

4. Verify trip, close, trip-free, and anti pumping functions.

5. Trip circuit breaker by operation of each protective device.

C

. Mechanism Maintenance

1. Cleaning circuit breaker and re-lubricating the operating mechanism

Medium Voltage Switchgear

A. Visual and Mechanical Inspection

—_

Verify the presence of all the manufacturers intended Documentation either

store with the equipment or in the operators possession.

2. Inspect physical, electrical, and mechanical condition of equipment and all
components in accordance with application section.

3. Verify appropriate anchorage, required area clearances, physical damage, and
correct alignment and cleanliness.

4. Inspect all doors, panels, and sections for paint, dents, scratches, fit, and
missing hardware.

5. Verify that fuse and/or circuit breaker sizes and type correspond to drawing.

6. Verify tightness of accessible bolted electrical connection by calibrated
torque wrench method in accordance with manufacturer’s published data.

7. Confirm correct operation and sequencing of electrical and mechanical
interlock system.

8. Inspect insulators for evidence of physical damage or contaminated surface.

9. Verify correct barrier and shutter installation and operation.

10.Exercise all of active components.

11.Inspect all mechanical indicating devices for correct operation.

12.Verify that filters are in place and /or vents are clear.

13.Verify operation of switchgear / switchboard heaters.

B. Electrical Tests
1. Perform insulation—resiétance tests on each bus section.

2 Perform contact-resistance tests on busbar of breaker or switch disconnector

i 6 9710 16
Sfon



C

;
- !

. Mechanism Maintenance

1. Cleaning and re-lubricating the operating mechanism

Ring Main Unit

A

_

. Visual and Mechanical Inspection

. Inspect physical and mechanical condition.

2. Inspect anchorage, alignment, and grounding.

5
6.
B

N =

C
1
2

3
a4
5

Transformer

. Operating condition.
MV Fuse and fuse bases check.

. Verify pressure gauge

. Electrical Tests
. Trip test for Protection relay and record the existing setting.

. Test trip function by simulate command external.

~ Mechanism Maintenance

. Cleaning Cubicle

. Regressing the operating mechanism.

. Verify operating function of disconnector switch and circuit breaker

. Verify interlocking of earthing switch and disconnector switch / circuit breaker.

_ Confirm correct application of lubricants at manufacturer’s recommended.

- Oil Type

A. Visual and Mechanical Inspection

—_

W N

D

U

. Verify transformer nameplate ratings in accordance with customer drawings
and specifications.

. Inspect physical and mechanical condition

. Verify that alarm, control, and trip settings on temperature indicators are as
specified.

. Verify that cooling fans and pumps operate correctly and that fan and pump
motors have correct overcurrent protection.

. Verify operation of all alarm, control, and trip circuits from temperature and

level indicators, pressure relief device, and fault pressure relay.

1 7 910 16
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Verify tightness of accessible bolted electrical connections by calibrated
torque wrench.

Verify correct liquid level in all tanks and bushings.

Verify that positive pressure is maintained on nitrogen-blanketed transformers.

Verify correct equipment grounding.

Electrical Tests

Perform insulation-resistance tests, winding to winding and each winding to
ground.

Remove a sample of insulating liquid in accordance with ASTM D 923 and be
test for the following: Dielectric breékdown voltage: ASTM D 877 and/or ASTM
D 1816/or IEC 60156

Test load tap-changer

Relays

A

Visual and Mechanical Inspection

1. Verify equipment nameplate ratings are in accordance with the final approved

o »u B~ W

drawings and specifications.

Inspect relays and cases for physical damage. If appropriate, remove shipping
restraint material. Relay inspections and testing shall be performed in strict
compliance with the manufacturer instructions.

Tighten case connections.

Inspect cover for correct gasket seal.

Clean cover glass.

Inspect shorting hardware, connections paddles, and/or knife switches.
Remove any foreign material from the case.

Verify target reset.

Inspect relay for foreign material, particularly in disc slots of the damping and
electromagnets.

Verify disk clearance. Inspect disk and contacts for freedom of movement and

correct travel.

10.Inspect spiral spring convolutions. Verify tightness of mounting hardware and

connections.

11.Mechanically test the operation of relays.

1 8 31N 16
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12.Set relays in accordance with coordination study supplied by owner, if

= @

BB

available.

Electrical Tests

Inspect targets and indicators.

Verify operation of all light-emitting diode indicators.

Verify pickup parameters on each operating element.

Verify timing on the time dial curve.

Control Verification Verify that each of the relay contacts performs its
intended function in the control scheme including breaker trip tests, close

inhibit tests, 86 lockout tests, and alarm functions.

Low Voltage Switchboard

A
1.

2
3
4
5.
6
7
8
9

Visual and Mechanical Inspection

Verify the door and window whether they are not bad condition

. Clean foreign matter and dust
. Verify metering

. Verify the fastening whether they are not loose.

Verify the cramp whether they are not cracked, damage or deform.

. Verify the insulation support whether they are not damage or deform.
. Verify tightening bolts and nuts.
. Verify the connection whether they are securely connected.

. Verify the earth wires whether they are not broken.

10.Verify the terminal whether they are not loose.

11.Verify the control wires whether they are not discoloration due to overheating

B.
1.

Electrical Tests

Perform Bus bar insulation resistance test

Low Voltage Air Circuit Breaker

A.
1

Visual and Mechanical Inspection

Inspect physical and mechanical condition.

Inspect anchorage, alignment, grounding, arc chute, moving and stationary
contacts for condition.

Perform all mechanical operators and contact alignment tests on both the

breaker and its operating mechanism.

i1 9 31N 16 ,



Molded Case

ISANE S S

Verify tightness of accessible bolts bus connections by calibrated torque-
wrench method.

Operation counter check.

Electrical Tests

Perform a contact-resistance test.

_ The breaker de-energized, operate the breaker closed and open several times

using either manual or electrical means.

Perform an insulation-resistance test from pole to pole.

Determine long-time delay, short-circuit pickup and delay and instantaneous
pickup.

Activate auxiliary protection devices such as under voltage relay, to insure

operation of shunt trip devices.

. Mechanism Maintenance

Cleaning the circuit breaker and re-lubricating the operating mechanism.

Cleaning and check Arc-chuter.

Circuit Breaker

Visual and Mechanical Inspection

. Document equipment nameplate data on test report. Verify equipment

nameplate ratings are accordance with the customer’s drawing and
specifications.

Inspect circuit breaker for correct mounting.

Operate circuit breaker for insure smooth operation.

Inspect case for cracks and other defect.

Verify tightness of accessible bolted connection and/or cable connection by
calibrated torque-wrench method in accordance with manufacturer’s
published data.

Verify that trip unit, shunt trip coils, auxiliary contacts and all other
accessories are in accordance with the job specification.

Electrical Tests

. Operate the circuit breaker manually on and off several times to ensure the

mechanism linkages are free and operate properly.

% 10 910 16 /
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ransfer Switch

. Visual and Mechanical Inspection

Inspect physical and mechanical condition.

Verify that manual transfer warning are attached and visible

Verify tightness of all control connection.

Verify tightness of accessible bolted electrical connections by calibrated
torque wrench method in accordance with manufacturer’s published data.
Perform manual transfer operation.

Verify positive mechanical interlocking between normal and alternate sources.

. Busway insulation check.

Electrical Tests

Measure contact-resistance

Verify setting and operation of control device

Calibrate and set all relay and times in accordance with ATS manual
Perform manual transfer operation & automatic transfer tests
Simulate loss of normal power

Return to normal power

Simulate loss of emergency power.

Simulate all forms of single-phase conditions.

Verify correct operation and timing of the following functions :
« Normal source voltage-sensing relays

+ Engine start sequence

« Time delay upon transfer.

« Alternate source voltage-sensing relays.

« Automatic transfer operation

« Interlocks and limit switch function.

« Time delay and retransfer upon normal power restoration

. Mechanism Maintenance

Cleaning the circuit breaker and re-lubricating the operating mechanism.

Capacitor Bank Panel

A
1

. Visual and Mechanical Inspection

. Inspect physical and mechanical condition.

i1 11 970 16 %/



Inspect anchorage, alignment, and grounding.
Operating condition of magnetic contactors.

Fuse and fuse bases check.

ISUEE N

Verify tightness of accessible bolts wiring connections by calibrated torque-
wrench method.

6. Check ventilation fan.

Electrical Tests
Perform measure capacitor test.

Perform an insulation-resistance test

w o oNn s D

Operating function of VAR logic controller of capacitor Bank.

C. Mechanism Maintenance

1. Cleaning the circuit breaker and re-\ubricating the operating mechanism

2. swaznBeanstigeinendedesiuszsuulvifiugee

MU 318019 91A19 J1udu | wiieiiu RUNLNG
1 | § MDB.A ynApulnsa Power Factor ganiand 3 1 |
Capacitor 12 Step
2 | ¢ MDB.B yameulna Power Factor ” 1 0]
Capacitor 12 Step
3 | ¢ MDB.A -S3 Suraput 3 ” 1 ]
a4 é’ MDB.B — S3 Suraput 3 ? 1 6:1:
5 MDB.B - ATS DIANTAIUTT
6 | MDBB-GEN. ” 1 9
7 | ¢ DBAL-1L ” 1 ]
8 |4 DBAIL-1 ” 1 ]
9 | ¢ EDBAIL-1 ’ 1 ]
10 | ¢ EDB.AL-2 & 1 ]
11 | ¢ EDBA3 ” 1 ]
12 | ¢ EDB.A31 y 1 ]
13 | ¢ EDB.A32 ” 1 ]
-
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14 | ¢ DBBI-1 ” 1 ]
15 | ¢ DBB1-2 ” 1 ]
16 | ¢ EDBBI1-1 ” 1 )
17 | ¢ EDBB1-2 ” 1 ]
18 | § ATS-A ” 1 ]
19 | § oB. TsupSesilona ” 1 ]
47U Function Test taw1z Air Circuit Breaker Main Wiy
sqaamﬁ'ammﬁm%’nmL%Q{Jaﬁwulw%tmﬁué’ﬁ(Preventive Maintenance)
1. Inspection
1.1 check body of the cubicle condition
1.2 check the ground connection
2. Busbar

sy

(@)}

2.3
2.2
2.3

check the busbar condition
check the terminal condition

check the insulation support condition

. Mounded case circuit breakers

3.1

%2

3.3
. Metering

4.1

4.2

4.3
. Busduct

5.1

52

53

check body of the breaker condition
check the terminal connection

test trip by mechanism mode

check body of the meter condition
check the terminal condition

check the zero adjustable knob

check the line busduct condition
check the plug-in condition

check the terminal condition

. Cleaning & improve

6.1

all low voltage equipment

6.2 all low voltage cubicles of the MDB.
6.3 contact surface of the terminal connection
6.4 tighten all terminal connection
. Tested all report and commented report Air circuit breaker and circuit breaker
1. Inspection
1.1 check body of the breaker condition

1.2 check the terminal condition

W1 13 970 16



2. Testing

1.5
1.4
15
1.6
1.7
1.8
1.9

check the mechanism condition

check the charging spring condition

check the main contact condition

check the arc chute condition

check the under voltage release condition
check the over current release condition

check the indicator status condition

1.10 check the ground connection

2.1
2.2
2.5
2.4
2.5

test the charging spring operation

test the insulation resistance value
test the mechanism operation
function test the under voltage release

function test the over current release

3. Cleaning and improvement

3.1
3.2
4.2
3.4
5.5
3.6

body of the circuit breaker
main contact surface treatment
arc chute of the breaker
mechanism lubrication
protective relay

tighten all terminal connection

4. Tested report and commented report

Automatic transfer switch

1. Inspection

2. Testing

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

2.1
2.2
2.5
2.4

check body of the breaker condition
check the terminal condition

check the mechanism condition

check the motor charge spring condition
check the under voltage relay condition
check the timer condition

check the control system condition

check the indicator status condition

test the motor charge spring operation
test the mechanism operation

function test the under voltage release
function test the automatic transfer switch
2.4.1 test the manual operation

2.4.2 test the automatic operation

i 14 910 16




2.4.3 test the interlocking operation
3. Cleaning and improvement
3.1 body of breaker
3.2 mechanism lubrication
3.3 contact surface the control connection
3.4 tighten all terminal connection
Capacitor bank
1. Inspection
1.1 check body of the capacitor condition
1.2 check the terminal condition
1.3 check the insulation support condition
1.4 check the circuit breaker condition
1.5 check body of the magnetic condition
1.6 check the power cable condition
1.7 check the automatic controller condition
1.8 check the ground connection
2. Testing
2.1 measure the capacitance value
2.2 test the insulation resistance value
2.3 test the magnetic contactor operation
|
1
|

2.4 function test the power factor controller

3. Clening & improvement
3.1 cubicle of the capacitor bank
3.2 capacitor bank tank
3.3 contact of the control system
3.4 body and contact of the magnetic contactor
3.5 tightec all terminal connection

4. Tested report and commented report
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