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#- Contractor

V- Hand Over

A- Vendor
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\- Pre-commissioning
Y- Commissioning Team
Y- Punch List

t- Certificate

- Project Schedule

N
¢- Work Breakdown Structure (WBS)
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\- Factory Acceptance Test (FAT)

Y- Dry Test

Y- Material Safety Data sheet (MSDS)
f- Documentation

8- SOP: Standard Operating Procedure
#- Wet Test
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\- Project Schedule
Y- Milestones
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\- Risk Assessment & Hazardus Study
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\- Factory Acceptance Test (FAT)
Y- Piping Flushing & Cleaning
Y- Leak Test
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\- Utility
Y- Log Sheets
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\- Health, Safety and Environment (HSE)
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\- HVAC
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Ref. Drawings No. Date Revision By |[Check Approvals
Power Transformers Physical Checks and Tests (Sheet 1 of 3)
Transformer Reference Manufacturer
. Primar Secondar .
Service Volts y y Serial No.
Rating K.V.A. Vector
Set at Tapping Group
% Impedance
Check Phasing
Check Breather (Colour to be Blue)
Operation of Buchholtz (Mechanical)
Operation of Buchholtz (Electrical)
Buchholtz Trip and Alarms
Oil Temperature Trip and Alarms
H.V. Test to Earth Test Volts DC | Time (Sec)
Netural C/T Ratio
Primary Cable Terminal and Marking Primary Winding
Secondary Cable Terminal and Marking o
Secondary Winding
Netural Cable Terminal and Marking
Buchholtz Cable Terminal and Marking
Tapping Switch Set and Padlock . Insulation Resistance Mega
Insulation Test
Oil Level Ohms
Oil Leaks H.V. Winding
Earth Connection Secured L.V. Winding
Compound Gates Padlock H.V.and L.V. Windings
Oil Test to IEC 295 Netural/Earth
Silica Gel Pilot Cable
Signature Date Signature (Client) Date
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Ref. Drawing No. Date Revision By Check Approvals
|
Transformers
[Tap Changer Ratio Test (if Applicable) (Sheet 2 of 3)
Transformers Reference No. Serial No.
Rating kVA Location on Plant
[Manufacturer
H.V. Winding L. V. Winding
Tap Position or % Tapping Magnetizing Currents Secondary Line Volt
R Y B R-Y Y-B B-R
Signature Date Signature (Client) Date
Ref. Drawing No. Date Revision By Check Approvals
(Sheet 3 of 3)
Phasing and Synchronizing Test
Equipment...... ..o,
Date TeSted......ouuveei i
Tested bY...vvuvve e
SIgNATUIE....e e e
Signature (Client)..........cooveiiiiiiiiii .
R
B Y
Running Incoming
V.T. Secondary. V.T. Secondary
R-N
Y-N
B-N
R-Y
Y-B
B-R
Phase Rotation Meter
Running Circuit
R Y B N
Incoming R
Circuit Y
B
N
Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision By | Check Approvals

Small Transformers
Physical Check and Test Sheet (Sheet 1 of 1)

Transformer Reference Manufacturer

Service Volts Serial No.

Rating K.V.A. Vector Group
%Impedance

Location on Plant

Insulation Resistance

(Mega ) Remarks

Checks and Tests Check

Between Higher Voltage and Lower Voltage Windings

Higher Voltage Winding to Earth

Lower Voltage Winding to Earth

Primary Cable Termination and Marking

Secondary Cable Termination and Marking

Earth Connection Secured

Transformer Securely Mounted

[Transformer Nuts and Bolts checked

Signature Date Signature (Client) Date
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— Differential protection
— Negative Phase Sequence (NPS)
— Exciter field failure protection
— Overcurrent and earth leakage as back up
— Interturn protection to machines with windings
— Reveres power
— Protection against exciter field earth fault
— Over temperature
— Overvoltage and under voltage protection
— Unbalance load
— Generator ground relay
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Ref. Drawings No. | Date |

Revision

| By |Check]

Approvals

Generators: Check List/Test Sheet

Area Location

(Sheet 1 of 2)

K.W.

Voltage

Phase

Wire

50 Hz

Prime Mover Manufacturer Serial No.

Generator Manufacturer Serial No.

Description

Result

CHECKS AND TESTS BEFORE STARTING

Enclosure:

1.1

Sign of Damage

Sign of Corrosion

Sign of Oil Leak

Sign of Moisture

IAlignment

IAir Gap Clearance of all Quadrant

Earthing of Base Plate

Netural Earthing

Cable Termination

[Temperature Detectors Quantity
Insulation Resistance of Stator Winding
Insulation Resistance of Exciter Winding
High Voltage Test

Lubrication

\Weather Protection if Outdoor

ICHECKS AND TESTS AFTER STARTING
Berings:
ibration
Noise
End Play
Overheating

Signature

Date

Signature (Client)

Date

Ref. Drawings No. Date

Revision

By |Check

Approvals

Generators: Check List/Test Sheet

Area Location

(Sheet 2 of 2)

K.W.

Voltage

Phase

Wire

50 Hz

Prime Mover Manufacturer Serial No.

Generator Manufacturer Serial No.

Description

Result

1- Free Circulation of Air

2-Protection

13- Indications/Meters/Alarms

4- Phase Sequence

5- Intertrip between Drive and Driven Units
6- Interlocks with Normal Supply

7- \Voltage between Phases:
R&YR&BB&Y

8- Voltage between Phases and Neutral:
R&NY &NB&N

9-Over Heating of Stator to be Checked

CHECK OF A.V.R. WHILE GENERATOR SET IS ON LOAD ACCORDING TO BS 4999

PART 140

la- Instruction of Manufacturer shall be fully adhered to while generating set is tested.

b- Prime mover shall be tested according to manufacturers’ recommendation.

Signature

Date

Signature (Client)

Date
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Test Voltage (rms)

Test Voltage (rms)

Voltage of Equipment

(new equipment only) old equipment only kV (rms)
28,000 18000 12
20,000 11400 7.2
10,000 6400 3.6
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BUSBARS AND BUSBAR CONNECTIONS TEST VOLTAGE
AFTER ERRECTION ONSITE
Rated Voltage KV Test Voltage AC KV Test Voltage DC KV
Up to and including 0.6 2.0 3
3.3 8.6 5
6.6 15.2 10.5
11.0 24.0 18.0
15.0 32.0 25.0
22.0 46.0 375
33.0 68.0 60.0
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Ref. Drawings No. Date Revision By [ Check Approvals
Motor Control Center Physical Checks and Insulation Resistance Test Sheet
(Sheet 1 of 2)
Motor Control Manufacturer
Service Volts Location on Plant
These Checks to Include Motor Control Center and Remote Control Unit Signature Date Signature Client Date
Busbars Secured
Terminal Secured Pressure Test
Nuts and Bolts Secured Equipment Voltage Test Voltage
Operation of Isolators
Operation of Circuit Breakers
Operation of Contactors
Operation of Switchfuses
Operation of Auxiliary Contacts
Operation of Associated Relays
Operation of Local Pushbutton and Resets
Operation of Indicator Lights
Operation of Meters ) Insulation Resistance Mega Q
Main Cable Termination and Marking Equipment
Control Cable Termination and Marking R-E|Y-E|B-E|R-B|R-Y |Y-B
Designation Labels Correct Phase Bars and
Wiring
Remote Alarms or Indications Aux. Wiring
Remote Control Unit Secured and Weatherproofed Motor Cable
Operation of Remote Control Devices Control Cable
Operation of Remote Ammeters
Earthing Connection and Continuity

Signature Date Signature (Client) Date
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Ref. Drawing No. Date Revision By Check Approvals
Location on Site (Sheet 1 of 1)

1. Overcurrent Relay
Make & TYPE......vvnveeiiinaannnn Serial NO. ..ovvvie i Rating
1.1 Minimum Operating Current:

50 75 100 125 150 175 200

R PN

2. Earth Fault Relay:

2.1 Minimum Operating Current:
SEEEINGY0. ettt sttt et et R e et e ettt et r e nerennan
(@] LS =LA oo P PP

MaKE& TYPE....cveeiee i Serial NO. ...vvvvviier i Rating ...ovvee v

3. Timing Test:
OVEICUITENT REIAY G 2X....cuvitiieiiite ettt b e bbbt b et b et e st et e b et sbe e %

Earth FAUIT REIAY At 2X ....c.veuiiiiieciiiteie ettt et ettt bbbt sbe s %

From Curve Actual Reset Time from
0.5 Max. Time 0.5 Max. Time
Max. Time Max. Time

4. Indicating Ammeters:

C.TRAtiO ...
Inject current (amp): Rooiiiin, Yoo, B,
Indicated Amp Rooiiiiinn, A STTTTTN B,

5. on load current measurement:

Load amps:
R....... Y..... Bioin,

Make & type.......cvvvviiiiinnnn. Serial NO. ...ovviiie

6.1 Maximum Operating Current:
SEtting %0...cvveiie e
Operating AMpS.........c..vvvveneen.
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Ref. Drawing No. Date Revision By Check Approvals

Low Voltage Switchgear Assembly
Check List/Test Sheet
Area Location

Manufacturer

Equipment No.

Rated Voltage Rated BUShar CAPACILY ........ccrviiriirieiiiie ittt Amps
Service Voltage BUSDAr S.C RALING ....cviveieiiieirie e et M.V.A
................................................... Amps
Phase Frequency
Busbar Secured and Continuity Checked
Cubicles Complete and Satisfactorily Installed
Assembly Earth Secured and Continuity Checked
Labeling Satisfactory
Control Circuit, Trip Circuit and Spring Charging Supplies Available
Voltage Transformer Satisfactory
Busbars Busbars
Insulation Resistance Test byVolt Megger Pressure Test
. Insulation Pressure Duration Leakage
Test Applied between Resistance Voltage AC/ DC Minutes Milliamps

R&B Mega [J KV

R&Y Mega [J KV

B&Y Mega [J KV

R+Y+B and Earth Mega [J KV

Insulation Resistance of Small Wiring and Low Voltage Circuit Mega [

Signature Date Signature (Client) Date
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Ref. Drawing No. Date Revision By | Check Approvals
[
Medium Voltage Switchgear Assembly (Physical Check) (Sheet 1 of 2)
Switchgear Ref. Manufacturer
Service Voltage Location on Plant
Circuit Breaker Duty \V.T. Ratio
Primary
Rating IV.T. Fuse Rating
secondary
Serial No. IVoltage Range
Type JAmmeter Range
0/C C.T. Ratio K TPe
Serial No.
Type
E/F C.T. Ratio [Tripping
Fuse
Neutral C.T. Ratio Closing Mechanism
[Ammeter C.T. Ratio [Tripping Voltage
Closing Voltage
Switchgear Pressure Test K.V. for minutes
Alignment of Plug Contacts Circuit Breaker Truck & Tools
Alignment of Aux. Plug Contacts Earthing Signs
Hand Operation (Latchince) 10 Times Danger Indicating Light(s)
Hand Tripping
Main Contact Alignment
Main Contact Spring Pressure
Aux. Contact Alignment
Operation of AUX. Switches
Electrical Connections Secure
Main & Pilot Cable Jointing & Marking
Operation of Mechanical Interlocks
Nuts & Bolts Secure
oil Teste(clifBgiflogl Eiclil)ing Tank Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision By | Check Approvals
Medium Voltage Switchgear Assembly (Primary Injection and Insulation Tests) (Sheet 2 of 2)
Circuit Breaker Duty Circuit Breaker Voltage
Relqy Type Setting Current/Time Curve Test Remarks
SerialNo. | p| yG | TM™s Test 1 Test 2 Test 3

Test | Trip Test Trip Test | Trip
Amps | Time | Amps | Time | Amps | Time
o/C

E/F

Insulation Resistance

m

Equipment R- ‘ Y-E | B-E ‘ R-Y | R-B | Y-B

Circuit Breaker

AUX. Wiring

Main Cable

Pilot Cable

Electrical Checks Signature Date Signature (Client) Date

Ammeter

Voltmeter Remarks

KMH Meter

Indicating Lamps

Remote Operation Close/Trip

Intertripping

Interlocks

Neon Danger Indicating Lamp
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Ref. Drawings No. Date Revision By Check Approvals
Check Lis Tt Sheet Manufacuurer (Sheet 1 of 1
Type Rated Voltage
Board Title Rated Current
Circuit Title Earth Secured & Continuity Checked
Equipment No. Operation Satisfactory
Fuse Rating Labels Satisfactory
*1.R. Reading Mega Q
Circuit Title Earth Secured & Continuity Checked
Equipment No. Operation Satisfactory
Fuse Rating Labels Satisfactory
*1.R. Reading Mega Q)
Circuit Title Earth Secured & Continuity Checked
Equipment No. Operation Satisfactory
Fuse Rating Labels Satisfactory
*1.R. Reading Mega Q)
Circuit Title Earth Secured & Continuity Checked
Equipment No. Operation Satisfactory
Fuse Rating Labels Satisfactory
*1.R. Reading Mega Q
*Note: I.R. Stands for Insulation Resistance
Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision By | Check Approvals

Distribution Board Title
Distribution Board Test Sheet Manufacturer (Sheet 1 of 1)
Location on Site

Type Rated Voltage

Equipment No. Incoming Switch/Fuse Rating

Busbars Neutral and Connections

Name Plate and Circuit Labels Correct
|secure

Busbars Phased Correctly Cable Term & Marking Satisfactory

Operation of Isolator/Fuse Switch

Satisfactory Box Earthed and Continuity Checked

For Flameproof Unit, Check all Flanges are Secure & Satisfactory

Cable or Conduit Insulation Resistance In Mega Q

Earth Continuity
Checked R.Y.B.to E. Between Phases

Fuse Rating
(Amps)

Circuit No. | Cable Size Duty/Title

Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision By | Check Approvals
Meter Check List Area Location (Sheet 1 of 1)
Manufacturer
Title Location Type of Meter Class of Calibration Remarks
Accuracy
Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision By | Check Approvals
Insulation Resistance Test Sheets for Secondary Wiring (Sheet 1 of 1)
Equipment Manufacturer
Equipment Reference No.
Location on Site
Control Circuit|Closing Circuit|  Tripping |Indication Circuit| Metering Circuit HeAaTgr((::c:?gllJit
Circuit No. I.R. I.R. Circuit I.R. I.R. I.R. IR
Mega Q Mega Q Mega Q Mega Q Mega Q Mega Q
A B A B A B A B A B A B
Notes: |.R. Stands for Insulation Resistance
“A” Is for Insulation Resistance between Cores
“B” Is for Insulation Resistance between Core and Earth
Signature Date Signature (Client) Date
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1 2 | 3 4
SINGLE-CORE AND
TEST VOLTAGE (d.c) BELTED CABLES SCREENED CABLES
Between any conductor and | Between any conductor and
VOLTAGE DESIGNATION Between conductors Igad or Igad or
lead alloy sheath lead alloy sheath
Volts Volts Volts
600/1000 3500 3500 3500
1900/3300 10000 5800 6000
3800/6600 17000 9800 10000
6350/11000 25000 14400 15000
12700/22000 - 30000
19000/33000 --- 45000
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Ref. Drawings No. Date Revision By Check Approvals

Medium Voltage Cables (Sheet 1 of 2)
Insulation Resistance and Pressure Test between Phases and Earth ("R",
"Y", and "B" Phases Bunched)
Manufacturer: ................
Location on Site: ................

Cable Size,| Megger | Insulation | Pressure Duration Leakage
Type and Test | Resistance | Test KV Current | Signature | Date | Signature Date

Voltage | Voltage | (Mega [] (AC/DC) (Minutes) (mA)

Cable Ref.
No.

Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision By Check Approvals
|Medium Voltage Cables (Sheet 2 of 2)
Insulation Resistance and Pressure Test between Phases
Manufacturer: ..........cooooieiieiininn
Location on Site: .........ocevviiennnnnns
Cable
Cable| Size, Test Phase | Meaaer Insulation | Pressure Test | Duration | Leakage Signature
Ref. | Type Connection Volgg e Resistance Voltage of Test |Current |Signature| Date ((%Iient) Date
No. and g (Mega [ (AC/DC) |(Minutes)| (mA)
Voltage
RY to B
RBtoY
RY to B
RBtoY
RY to B
RBtoY
RY to B
RBtoY
RY to B
RBtoY
RY to B
RBtoY
RY to B
RBtoY
RBtoY
Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision By | Check Approvals

Low Voltage Cables (Sheet 1 of 1)
LLocation on Site: .......covvviviriie i,
Insulation Resistance Tests Sheet

Insulation
Resistance | Signature | Date | Signature | Date
(Mega [J

Cable Ref. Cable Size, Type and Test Phase
No. Voltage Connections

RY toB
BRtoY
RYBto E

RY toB
RBtoY
RBY to E

RY toB
RBtoY
RYBto E

RY toB
RBtoY
RYBto E

RY to B
RBtoY
RYBto E

RY toB
RBtoY
RYBto E

RY toB
RBtoY
RYBto E

RY toB
RBtoY
RYBto E

Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision By Check Apprlovals |
Current Transformers Area Location (Sheet 1 of 1)
Check List/Test Sheet Manufacturer
C.T. Title Phase Location
C.T. Serial No. Equipment No.
C.T. Ratio /Accuracy
Burdon Short Time Factor
Frequency
C.T. Securely Mounted
C.T. Mounting Assembly Secured and Earthed Satisfactorily
C.T. Terminal Marking Satisfactory
C.T. Ratio Checked by Injection Test
Secondary Magnetization Curve:
Volts
m.A.
Insulation Resistance Test:
Voltage Level Volts
D.C. Resistance Measured (of C.T.)
D.C. Resistance Measured (of Leads)
D.C. Polarity Test: (Flick Test) Satisfactory
Manufacturers Magnetization Curve Available
Manufacturers Routine/Type Test Results Available
Signature Date Signature (Client) Date
(4] 5Ly (5t yo il i (i 32 9 Comnd ~YF-Y.o Jgur
Ref. Drawings No. Date Revision By | Check Appr|ova|s |
Voltage Transformers Area Location (Sheet 1 of 1)
Checklist/Test sheet Manufacturer
V.T. Title
V. T. Serial No. Equipment No.
V.T. Ratio I/Accuracy
Burdon Frequency
Connection
V. T. Securely Mounted
V. T. Connection Secured and Continuity Checked
V. T. Correctly Earthed and Continuity Checked
V.T. Terminal Marking Satisfactory
Tank and Fittings Satisfactory
Oil level Satisfactory (If Applicable)
V.T. Ratio Checked
Manufacturers Routine/Type Test Results Available
Insulation Resistance Test by Pressure Test
Volt Megger
. . r Pressure Vfoltage Duration
Test Applied between Insulation Resistance D.C/AG. g Minutes Leakage mA
R&B Mega Q kv
R&Y Mega Q kV
B&Y Mega Q kV
R+Y+B and Earth Mega Q kV|
Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision By Check Approvals
Batteries and Chargers (Sheet 1 of 1)
Check List/Test Sheet
Unit Title
Battery
Manufacturer Rated Output Voltage \Volt
Equipment No. Electrolyte Level Satisfactory
Cell Voltage \Volt Specific Gravity
Connections Secure, Polarity and Continuity
Battery type Checked
Battery Charger
Manufacturer Serial No.
Equipment No. Input Voltage \Volt
Rating \Volt Output Voltage \Volt
Float \Volt
Insulation Resistance Of Busbars and AUX,
Wiring Satisfactory Voltages on Full Load Boost \Volt

Check Operation of Low Battery Volts
Mechanical/Electrical Interlocks Satisfactory Detector

Earth Connection Secure and Continuity
Checked Meter Operation Satisfactory

Labels Satisfactory

Polarity Correct

Charger Protection Setting Checked

Charger Fail Alarm Checked

Float \
Voltages on No Load Boost \

Earth Leakage Alarm Checked

Signature Date Signature (Client) Date
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Ref. Drawings No. Date Revision

By Check

Approvals

Inverters Area Location
Check List/Test Sheet Manufacturer

(Sheet 1 of 1)

Unit Title

Manufacturer Serial No.

Equipment No. Rating

Input Voltage Range Volt |Output Voltage

Volt

Earthing Connection Secured and Continuity Checked

Labels Satisfactory

Inverter Protection Setting Checked

Output Voltage at Half Load

\Volt

Output Voltage at Full Load

\Volt

Voltage Regulation within Limits

Frequency Output Set at

Hz

Output Voltage With Minimum Input Voltage

\Volt

Output Voltage With Maximum Input Voltage

\Volt

Signature Date

Signature (Client)

Date
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Ref. Drawings No. Date Revision

By Check

Approvals

Transformer Rectifier Check List/Test Sheet

(Sheet 1 of 1)

Area Location

Transformer/Rectifier Type

Manufacturer

Serial No. Equipment No.

Rating KVA |Input Voltage (A.C.)

Volt

Output Current D.C. Amps  |Output Voltage (D.C.)

Transformer Diagram No.

Transformer Tank Fittings Secured and Completed

Transformer Tank Earth Secure and Continuity Checked

Transformer Tank Oil Level Satisfactory

Transformer Incoming Switch Fuse Rating

Amp

Transformer Cable Connection Secure and Satisfactory

* I.R. Reading of Transformer Primary

Mega [J

Measuring Instruments, Protective Devices Alarms, Etc.

Selector Switch Operation

Note:
* I.R. Stands for Insulation Resistance.

Signature Date

Signature (Client)

Date
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Item DESCRIPTIONS CONDITION REMARKS
1 Phasing and phase marking
2 Continuity of line conductors
3 arrangement of transpositions (if any)
4 Continuity of shield wire/cable
5 Straightness of towers and/or poles
6 Sign of cracks in insulators
7 Sign of cracks in arresters
8 Arc horns
9 Anti-vibration dampers
10 Guy wires
11 Anchores
12 Sign of over-tensioning
13 Cross arms
14 Ganged operated switch fuses
15 Earthing switches
16 Sectionalizing switches (if any)
17 Ant climbing devices
18 Danger signs
19 Danger marking balls in road crossing (if any)
20 Any indication of unexpected hazard
21 Tower or poles numbering plates
22 Earthing of lightning shield and wiring
23 Any sign of washout in foundations
24 Sign of insulators swing
25 Any sign of uplift
26 Any sign of corrosion on towers or poles
27 Any deviation from route profile
28 Gantries arrangement and safety
29 Adequacy of lighting installations and safety of lamp
changing in terminal stations
30 Adequacy and safety of access road
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Abstract:

Commissioning of wastewater treatment plants is a critical step in ensuring their efficient
and effective operation. Proper criteria are necessary to ensure that commissioning is carried out
in a systematic and standardized manner, taking into account the unique characteristics of each
plant. This manual presents regulations for preparing the criteria of wastewater treatment plants’
commissioning. The regulations cover the key aspects of pre-commissioning and commissioning
including descriptions, regulations, log Sheets, and checklists. Additionally, the importance of
stakeholder involvement, documentation, training, and safety, health and environment
considerations is emphasized. These regulations provide a framework for developing
comprehensive commissioning criteria that can help ensure the successful operation of wastewater
treatment plants.
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