[image: image3.png]1958 | 2008
ANNIVERSARY

Compagnia Tecnica Moteri S.p.A.

1-20080 Cesana Boscone (M) Magazzino Ricambi
Via Mageliano, 1 Fax difetto +30 0245058263
Tel. +30 02450581 (20 linee ra)  wwwctmt

Fax +39 02.45058260 | 262 e-mail: ctm@ctm.it



[image: image4.png]



[image: image5.png]




	[image: image3.png]
Salalah Methanol Project
	PROJECT NAME: Salalah Methanol Project

OWNER: Salalah Methanol Company, LLC (FZC)

SITE : Salalah, Sultanate of Oman




GENERATING SETS 
PRECOMMISSIONING ACTIVITY

ITEM 20-GPC-502A FOR 20-Z2902A GENSET 1 (2875 KVA – 11KV – 50Hz)

	ENGINE MANUFACTURER

AND TYPE
	ENGINE SERIAL No
	GENERATOR MANUFACTURER AND TYPE


	GENERATOR AND SERIAL No



	20V4000G63L
	
	
	


GENERATING SET MAIN SUPPLIED COMPONENTS:

A. ENGINE MTU 20V4000G63L,  2500 KW 1500 rpm

B. ALTERNATOR AVK 2875 KVA 11kV 50Hz

C. GENERATING SET CONTROL BOARDS

D. DIESEL COMPRESSOR FOR AIR STARTING SYSTEM

E. ELECTRIC COMPRESSOR FOR AIR STARTING SYSTEM

F. HT AND LT COOLING SYSTEM

G. FIRE & FIGTHING SYSTEM

H. GEN.SET ANCILLARIESS

I. SYNCRONIZER CONTROL PANEL

INDEX
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ATTACHMENTS:
2.0.0 PRELIMINARY OPERATIONS BEFORE STARTING

2.1.0 Checks on the generating set and relevant accessories 
	
	Item
	Tick if OK

	Erection and mechanical installation

	2.1.1
	The generating sets are erected according to the general arrangement layout
	

	2.1.3
	The fuel line has been completed and realized according to the P&I of project
	

	2.1.4
	The cooling line has been completed and realized according to the P&I of project
	

	2.1.5
	The cooling circuits are filled up
	

	2.1.6
	Check right level and type of lubricating oil used 
	

	2.1.7
	The sound proofing system complies with GA and specification
	

	2.1.8
	The fuel oil has been charged in the daily service tank 
	

	2.1.9
	The starting system is ready for use
	

	2.1.10
	The fire & fighting system is ready to be energized
	

	Electrical installation

	2.1.11
	The control board was spotted according to GA and panel out line drawing
	

	2.1.12
	The power cables are correctly connected to the  switchgear
	

	2.1.13
	The control cables have been laced and connected correctly
	

	2.1.14
	The earth connection has been performed correctly
	

	2.1.15
	The engine protections are tested with engine in stand still
	

	2.1.16
	The emergency buttons is in operations
	

	2.1.17
	The insulation tests on the  power cables have been carried out
	

	2.1.18
	The insulation tests on the generator have been carried out
	

	2.1.19
	The insulation test on the Customer switchgear have been carried out
	

	2.1.20
	The preliminary setting of the generator protective devices has been performed.
	

	2.1.21
	The supply for the ancillaries is ready 
	

	2.1.22
	The control board is energized and no critical alarms or shut down conditions are present 
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2.2.0 Ancillaries functional test (generating set in stand by conditions)
	FUNCTION OR DEVICE TESTED
	METHOD OF TEST
	Tick if OK

	CONTROL PANEL BATTERIES END BATTERY CHARGER
	First charge of the batteries and activation of the battery charger
	

	ELECTRICAL COMPRESSOR AND AIR SYSTEM
	Start the Electrical Air compressor and check functionalities
	

	COOLING WATER PREHEATING

HEATER AND CIRCULATION PUMP 
	Heating of the cooling water system  and check of the intervention of the temperature switches.
	

	PRELUBRIFICATION SYSTEM
	Start prelubrification system and check functionalities
	

	FUEL SUPPLY SYSTEM
	Check of the proper running  (real running test)
	

	ENGINE PREHEATING
	Real test running of the device
	

	ALTERNATOR PREHEATING
	Real test running of the device
	

	CONTROL BOARD SPACE HEATERS AND LIGHTING
	Real test running of the device
	

	NEUTRAL EARTHING SWITCHBOARD
	Check functionalities
	

	
	
	


2.3.0 Preparing the generating set for the first start
Following operations must be performed to prepare the generating set for the first start:

	OPERATION
	Tick if OK

	Check of the automatic synchronizer device setting
	

	Testing of the measuring and generator protective devices 
	

	Exclusion of the generator excitation system
	

	Supplying and purging the engine fuel system 
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3.0.0 ALARMS, BLOCKS AND STATUS SIGNALLINGS COLD FUNCTIONAL TEST

	DESCRIPTION
	TAG
	GEN. SET TRIP
	ALARM
	VISUAL SIGNAL
	ACOUSTIC SIGNAL
	CUMULATIVE REMOTE SIGNAL

	EMERGENCY STOP
	
	
	
	
	
	

	VERY HIGH  WATER TEMPERATURE
	
	
	
	
	
	

	VERY LOW  LUBE OIL PRESSURE
	
	
	
	
	
	

	VERY LOW  WATER PRESSURE 
	
	
	
	
	
	

	VERY HIGH  LUBE OIL TEMPERATURE
	
	
	
	
	
	

	ENGINE OVERSPEED
	
	
	
	
	
	

	FAILURE TO START
	
	
	
	
	
	

	GENERATOR  PROTECTIONS TRIP
	
	
	
	
	
	

	GENERATOR TEMP. PROTECTION
	
	
	
	
	
	

	PROTECTION RELAIS FAILURE
	
	
	
	
	
	

	TRIPPED CIRCUIT BREAKER
	
	
	
	
	
	

	COOLANT LOW TEMPERATURE
	
	
	
	
	
	

	FUEL TANK LEVEL LOW
	
	
	
	
	
	

	LOW LUBE OIL SUMP LEVEL
	
	
	
	
	
	

	BATTERY CHARGER FAILURE
	
	
	
	
	
	

	LOW BATTERY VOLTAGE
	
	
	
	
	
	

	HIGH BATTERY VOLTAGE
	
	
	
	
	
	

	HIGH  WATER TEMPERATURE
	
	
	
	
	
	

	HIGH LUBE OIL TEMPERATURE
	
	
	
	
	
	

	AUXILIARY CIRUIT FAILURE
	
	
	
	
	
	

	MANUAL OR OFF POSITION
	
	
	
	
	
	

	OBSTRUCTED ENGINE FILTER (A)
	
	
	
	
	
	

	OBSTRUCTED ENGINE FILTER (B)
	
	
	
	
	
	

	SYNCHRONIZATION  FAILURE
	
	
	
	
	
	

	OFF MODE
	
	
	
	
	
	

	ENGINE RUNNING
	
	
	
	
	
	

	CIRCUIT BREAKER OPEN
	
	
	
	
	
	

	CIRCUIT BREAKER CLOSED
	
	
	
	
	
	

	READY FOR LOADING
	
	
	
	
	
	

	SYNCHRONIZATION IN PROGRESS
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4.0.0 FIRST START
The first start operation of the generating set is performed with the engine arranged for low speed and the generator working with the excitation system not operative.

4.1.0 Engine first starting procedure
The sequence of the operations to be performed is hereafter described:

	OPERATION
	Tick if

Checked

	Inhibition of the protective devices that can stop the generating set in the a.m. condition

 (Low voltage and low frequency protections)
	

	Starting of the generating set in local selection (manual starting)
	

	Check of the correct running of the lubricating system
	

	Checking for the absence of leakages ad abnormal running conditions
	

	Check of the correct running of the cooling system 
	

	Check the presence of the residual magnetism of the generator (measuring of the voltage)
	

	Stopping of the generating set operating the stopping push button
	

	Check Battery capacity for 3 time start
	


 After the first start, the generating set and the relevant auxiliary devices must be set for normal running condition and the excitation system of the generator must be reconnected and serviced.

4.2.0 Generating set local starting procedure    
The generating set is started in local selection running and following check are carried out:

	 OPERATION
	Values recorded
	Result

	Check of the correct running of the generator’s excitation and voltage 

Regulation system (By Manual & Auto)
	
	

	Calibration of the voltage regulator
	
	

	Rerecording of the voltage regulation range
	
	

	Recording of the speed / frequency regulation range
	
	

	Check of the metering instruments running
	
	

	Check of the correct running of the ancillaries involved during the generating 

set running
	
	

	Hunt for fuel, water and lubricating oil leakages and repairing
	
	

	General controls of the various components and generating set subsystems

 during the running 
	
	

	Restart EDG in cooling cycle

Restart EDG by manual when EDG is in cooling cycle. EDG shall not start

Restart EDG by Automatic when EDG is in cooling cycle. EDG shall not start
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4.3.0 Check of the alarm ,tripping and status signallings
The alarm and shutdown test is performed following the hereafter-listed criterias and samples:

	FUNCTION OR DEVICE TESTED
	METHOD OF TEST
	RESULT

	-MAINS AND GENERATING SET

-CIRC. BREAKER ON /OFF   POSITION
	Real running test
	

	GENERATING SET RUNNING ACTIVATED AND READY FOR LOAD
	Real running test
	

	-ANCILLARIES AND CONTROLS BREAKER TRIP
	Opening of the relevant circuit breakers and checking the intervention of the alarm or trip
	

	- LOW WATER LEVEL

- FUEL LEVEL LOW
	Simulation of the intervention of the relevant level switches
	

	- MINIMUM VOLTAGE

- MAXIMUM VOLTAGE
	Action on the voltage regulator in order to obtain the minimum and maximum voltage condition (real running test) 
	

	- OVERCRANK
	Actuation of the test starting sequence with the starting relays in draw out 
	

	- LOW OIL PRESSURE

- HIGH OIL TEMPERATURE

- HIGH WATER TEMPERATURE

- LOW WATER LEVEL
	Simulation of the intervention of the relevant, engine mounted, pressure level and temperature switches or activation of the relevant detection relays
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5.0.0 FUNCTIONAL TEST
Reference: CONTROL BOARD DESCRIPTION 

5.1.0 Manual Start Stop and Periodic Running 
The preconditions are:

the selector is on the “MAN” position;

the Diesel generator is in stand-by, preheated and ready to start.

Start the EDG pushing START pushbutton.

Stop the engine by pushing button STOP.

After completion of the cooling cycle ( 3min ) the EDG stops automatically.

After completion of the stopping cycle the EDG is ready to be started again.

5.2.0 Black start automatic function mode
The preconditions are:

the selector”] is on the “AUTO” position,

the Diesel generator is in stand-by, preheated and ready to start,

no alarm or trip are active.

An under voltage relay located on the switchgear will detect "loss of voltage" on bus bar and send a signal to the LCP.  As soon as the LCP receives this command, the EDG start. If the EDG reaches the nominal speed and voltage, the control system carries out all the checks for the EDG give signal “GENERATOR READY TO BE LOADED”.  

6.0.0 LOAD ASSUMPTION TEST LOG SHEET 
	Load conditions
	0%
	25%
	50%
	75%
	100%
	100%
	
	
	
	

	Measured time
	Start
	0
	30
	60
	90
	120
	
	
	
	

	GENERATOR 
	
	
	
	
	
	
	
	
	
	

	 VOLTAGE  L1……...………V...
	
	
	
	
	
	
	
	
	
	

	VOLTAGE  L2………………V...
	
	
	
	
	
	
	
	
	
	

	VOLTAGE  L3………………V...
	
	
	
	
	
	
	
	
	
	

	 CURRENT PHASE L1...A
	
	
	
	
	
	
	
	
	
	

	 CURRENT PHASE L2.... A
	
	
	
	
	
	
	
	
	
	

	 CURRENT PHASE L3.... A
	
	
	
	
	
	
	
	
	
	

	 POWER FACTOR………….
	
	
	
	
	
	
	
	
	
	

	 ACTIVE POWER……... KW
	
	
	
	
	
	
	
	
	
	

	 FREQUENCY…………  .Hz
	
	
	
	
	
	
	
	
	
	

	 WINDING TEMP. RTD1  °C 
	
	
	
	
	
	
	
	
	
	

	 WINDING TEMP. RTD2  °C
	
	
	
	
	
	
	
	
	
	

	 WINDING TEMP. RTD3  °C
	
	
	
	
	
	
	
	
	
	

	 BEARING TEMP........... °C
	
	
	
	
	
	
	
	
	
	

	HOURS COUNTER...h
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	DIESEL ENGINE 
	
	
	
	
	
	
	
	
	
	

	BATTERY CHARG. VOLTMETER... V
	
	
	
	
	
	
	
	
	
	

	BATTERY CHARG. AMPEROMETER A
	
	
	
	
	
	
	
	
	
	

	LUBE OIL PRESSURE………….Bar
	
	
	
	
	
	
	
	
	
	

	LUBE OIL TEMPERATURE…….°C
	
	
	
	
	
	
	
	
	
	

	WATER PRESSURE...........Bar
	
	
	
	
	
	
	
	
	
	

	WATER  ENGINE  TEMPERAT.....°C
	
	
	
	
	
	
	
	
	
	

	EXHAUST GAS TEMP. LEFT
	
	
	
	
	
	
	
	
	
	

	EXHAUST GAS TEMP. RIGHT
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


7.0.0 VIBRATION CHECK
GENERATING SET  K86 – U - 0561

	Load ( 0, 25, 50, 75, 100 )%   
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	Punto/Point   1
	Punto/Point   2
	Punto/Point    3
	Punto/Point     4
	Punto/Point    5
	Punto/Point      6

	Verticale/Vertical
	
	
	
	
	
	

	Longitudinale/Longitudinal
	
	
	
	
	
	

	Trasversale/Transversal
	
	
	
	
	
	

	
	

	Verticale/Vertical
	
	
	
	
	
	

	Longitudinale/Longitudinal
	
	
	
	
	
	

	Trasversale/Transversal
	
	
	
	
	
	

	
	

	Verticale/Vertical
	
	
	
	
	
	

	Longitudinale/Longitudinal
	
	
	
	
	
	

	Trasversale/Transversal
	
	
	
	
	
	

	
	

	Verticale/Vertical
	
	
	
	
	
	

	Longitudinale/Longitudinal
	
	
	
	
	
	

	Trasversale/Transversal
	
	
	
	
	
	

	
	

	Verticale/Vertical
	
	
	
	
	
	

	Longitudinale/Longitudinal
	
	
	
	
	
	

	Trasversale/Transversal
	
	
	
	
	
	

	

	Apparecchiatura utilizzata/Instrument utilized:
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8.0.0 FOGLIO DI CONSEGNA IMPIANTO / ACCEPTANCE TEST REPORT

	Tipo gruppo / gen set type:
	
	
	Indirizzo impianto: / address plant

	Matricola / nr.  / serial n.:
	
	
	

	Commessa /   Job :
	
	
	 Item 

	Motore tipo / engine type :
	
	
	Matricola / part. Nr. : / serial n.
	

	Funzionamento / runnuing system :
	Emergency mode
	
	Tensione / voltage :
	

	Cliente rappresentato da / Customer is represented by :
	


dati gruppo/i / genset/s specification :

	tipo / type: 
	
	matricola/serial n.
	

	Motore / engine:
	
	matricola/serial n.:
	

	Combustibile/fuel:
	
	kVA/output kVA:
	

	Generatore/generator:
	
	matricola/serial n.:
	


	tipo / type: 
	
	matricola/serial n.
	

	Motore / engine:
	
	matricola/serial n.:
	

	combustibile/fuel:
	
	kVA/output kVA:
	

	generatore/generator:
	
	matricola/serial n.:
	


	Documenti consegnati / documentation sent :
	

	

	

	Certificati allegati / certificates enclosed :
	

	

	

	Segnalazioni / notes :
	.
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	CTM
	GS Engineering
	

	Name
	Cugnasco Giancarlo
	
	

	Sign
	
	
	

	Date
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