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WO#15233/1-1 REV. 1 DATE: 01-07-13

1)

2)

SYSTEM DESCRIPTION

The system consists of three 400KW, 480V, 3 phase, 3 wire, generators and a four
section generator control switchboard.

Cubicle #1 contains the synchronizing and common controls. PLC is provided for
automatic synchronizing control and for starting additional units as required in the
event of generator failure. Manual synchronizing is also provided to operate as a
backup in the event that the automatic synchronizing controls fail. The bottom section
contains the Loadbank breaker and the distribution transformer breaker.

Cubicle #2 to 4 contains the individual controls for the natural gas generator units.
Each generator control, contains the metering, protective devices, load sharing and
speed controller, automatic voltage regulator, electrically operated breaker and the
MEC 20 engine controller.

SEQUENCE OF OPERATION

The control panel is designed to normally operate one or two of the units on line, as
"prime” units, while the remaining unit will be in auto standby mode. Should any one of
the prime units fail, the standby unit will automatically start and synchronize to the bus.
If all units are switched to standby all three generator will start and the standby start
light will be on. The design permits the operat-.n of any one unit, any combination of
two urnits or all three units.

For the system to operate automatically all MEC 20 engine controller switches must
be in "Auto” and all breaker mode selectors must be in “Auto”. Normally at least one
unit will running in “prime” with the others selected for “standby”.
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ANDERSON RYCROFT PROJECT # E02577

WO#15233/1-1

REV. 1 DATE: 01-07-13

MEC 20 Engine Controller Switch

This switch has the following functions:

RUN -

OFF -

AUTO

LOAD :
TEST -

The generator starts and runs off-line (unloaded) and is avatlable
if requxred by the system.

The generator is off. This switch must be in OFF position to reset
shutdowns on the MEC.

When selected, starting and stopping of the engine will be
controlled by the prime/standby selector. If a cooldown time has
been set, the engine will continue to run unioaded for a cooldown
period when the unit is signaled to stop. Depressing the MEC 20
“OFF” switch will stop the engine immediately.

This function is not used; it is equivalent to AUTO position.

Cperation Mode Selector (43CS)

OFF -

STANDBY -
PRIME/SYNC -

The engine will not start automatically. Switching to off when the
engine is running, goes into cooldown.

Note: The engine may still be manually started via the engine
controller switch (i.e.. RUN).

The unit will automatically start or any prime unit failure.
When selected, the unit will start and operate continuousiy

unloaded (52AM in Manual) or go on line alone/parallel with the
other unit(s) (52AM in Auto).

Note: Should the prime unit fail, the Operation Mode Salector must be
changed to make the standby generator the prime unit before clearing
the shutdown condition and clearing the standby start illuminated
pushbutton.

Failure to do this will cause the standby generatoi’s breaker tc trip, de-
energizing the load kus and initiating a dead bus standby start.
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Breaker Mode Selector (52AM)

AUTO

MANUAL

NOTE:

The breaker will be automatically controlled by the auto mode
logic and will close when called fcr by the synchronizer.

The operator manually controls the breaker via the breaker close
switch (52CS)

- - The breaker may be closed onto a live bus via the sync permit
contact when the generator is selected for manual synchronizing.

As a precaution, the operator should only activate the breaker controi
switch, on a live bus, when the synchroscope is at the 12 o'clock position
and the sync lights are dim or out.

Breaker ContrQI Switch [52CS]

Trip

Close

- Manually trips the breaker when 52AM is in manual.

= Manually closes fhé breaker when 52AM is in manual.

Voltage Adjust Switch (90RL)

RAISE
LOWER

- Manually raises the voltage of the generator.

- Manually lowers the voltage of the generator.
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Manual Sync Selector Switch (25S8)

OFF - Manual synchronizing is inhibited. Auto synchronizing is possible.

GEN #1 | - Connects the synchroscope, sync lights between Generater #1
and the bus.

GEN #2 - Refer to Gen #1 position.

GEN #3 - Refer to Gen #1 position.

NOTE: The manual sync selector switch may be used to view the automatic

synchronizing of a generator.

Manual Synchronizing

The generators may be manually synchronized together as per the following

procedure:

With the generator running,

Enable the manual synchronizing system, by turning the éync
selector to the incoming unit's number (GEN 1, 2 or 3).

Match speed of the incoming unit to that of the on load unit(s) with
the speed adjust rheostat.

Once the speed is matched and the voltage is within 5% of each
other, the unit can be connected to the load by selecting “Close”
on the breaker control switch when the synchroscope is at 12
o’clock position and the sync lights are dim or out.

NOTE: protection from improper synchronizing is provided via a
svnc check relay.

Once the incoming unit's breaker is closed, its speed should be
finely adjusted for matching loads on each unit.

At this stage, the units are paralleled and may be run in parailel
indefinitely.

Return the sync selector back to the "off" position.
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Changing Prime Units
Breaker Mode Switch - AUTO

The control system provides bumpless transfer when changing prime units. With one
unit running in prime and the other unit in the standby mode; switch the standby unit to
prime/sync. The unit will automatically start and sync onto the bus. When the two
units are running in parallel, switch the prime unit to standby, it's breaker will open
taking it off line and it will continue to run unloaded for the cooldown period.

Prime Unit Fail /Dead Bus Standby Start

Breaker Mode Switch - AUTO

With one unit running in prime and the other units in the standby mode; if the prime
unit fails, its breaker will open leaving the bus dead (de-energized). The standby start
light illuminates and the standby units automatically start. The first unit to come up to
voltage and frequency will close its breaker on to the dead bus. The next unit will
automatically synchronize with the on-line unit and when synchronized its breaker will
close to parallel to the load bus.

If 2 units are selected as prime and one of the prime urits fails, the unit that is in -

standby will start and synchronize to the bus.

NOTE: If the failed prime unit is switched to standby and reset standby start, the
running standby unit will open its breaker and stop [i.e. 2 units are no
longer required, therefore one unit will stop].

To (eset the standby start condition, first switch the standby unit(s) to prime, then

press the standby start illuminated pushbutton.

NOTE: Failure to do so will result in all breakers opening then close again and
the standby start light will be illuminated once again.

Load Shed Control

The load shed contact will actuate in the event of a bus overload condition. This is
detected by an under frequency sensor (set @ 57Hz). The contact will reset after the
bus frequency recovers, the light will remain illuminated until reset by an operator.
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MEC20

MICROPROCESSOR ENGINE/GENERATOR CONTROLLER

SUMMARY CONFIGURATION DATA SHEET

WORK ORDER # 15233-01-01- REV.. 2
CUSTOMER:
INTMATED BY: RLR PROJECT NAME:
DATE: 01/05/17 NOTES:

i AC VOLTAGE

ENGINE TEMPERATURE

FAULTNAME

Enabled [/] AC CURRENT

Enabled [ OIL PRESSURE

Enabled
Fnabled

Enerflex Power Systems Compress DEFAULT PROGRAM: P1
Anderson Rycroft Project

Gen1. to Gena3.

. FREQUENCY
fv] BATTERY VOLTAGE

FAULT NAME

REV.DATE: 01/08/29

TPSVER: D

4 TACHOMETER
. HOURMETER

NPUTTYPE

| Overcrank Shutdown

Loss of Speed Signal Shutdown

Overspeed Shutdown

Switch Not in Auto Alarm
Low Battery Voitage Alarm
High Battery Voitage Alarm
Weak Battery Alarm

Low Engine Temp. Alarm
High Engine Temp. Alarm
Low Oil Pressure Alarm
Emergency Stop

Low Qil Pressure Shutdown
High Engine Temp Shutdown
Low Qil Level Shutdown
*HiintakeManTemp Shutdown

9 Y

FAULT NAME

| Internal

Internal

Internal

intemal

Analog (DC Volts)

| Analog (DC Volts)

Analog (DC Volts)

| Analog (Temp. Sender)

| Analog (Temp. Sender)

| Analog (Press. Sender)

| Intemal/Extemai

| Extemal Digital Input #1
External Digital Input #2
Extemnal Digital Input #3

| External Digital Input #4

INPUT TYPE

Undervoitage Shutdown
Overvoltage Shutdown
Under Frequency Alarm
Qver Frequency Alarm

| Analog (AC Voitage) |
i Analog (AC Voltage) |
| Analog (AC Freq)
| Analog (AC Freq)

QUTPUT NAME

OUTPUT TYPE

*Detonation Shutdown
High Qil Temp Shutdown
High Engine Vib Shutdown
High Cooler Vib Shutdown
*LowJktWtrlevel Shutdown
Reverse Power Shutdown
Breaker Tripped Shutdown

External Digital Input #5
External Digital Input #6
External Digital Input #7
External Digital Input #8
External Digital Input #9
External Digital Input #10
External Digital Input #11

AL LN T T g

T o:caewemolmfsmu RESTRE

*Expansion Alam

| Extemnal Digital Input #12

* indicates custom digital fault

Printed 29-Aug-01 at 09:08 AM

|
Run Form A '
Crank Form A '
Common Fail Form C |
Not in auto Programmable #1 - Fonn C I

: f;-,s,::aw“»:.}?é. e

OUTPUT NAME OUTPUT TYPE I
Common fail Programmable #2 - FormC |
Lube Programmable #3 - Form C |
Running Programmable #4 - Form C I

|

Cycle Lube
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WORK ORDER:

Main Menu Program

REVISION #:

MEC20 Software ver. 1.5 REVISION DATE:

START DATE:

CUSTOMER: Enerflex Power Systems Compression & Pow START BY:
PROJECT: Anderson Rycroft Project DEFAULT PROGRAM:
PRODUCT: MEC20 TPS VERSION:

15233-01-01-

2
01/08/29
01/05/17
RLR

P1

D

Read oniy password:
Readiwrite passward:

Master password'

Idle Control -

Printed 29-Aug-01 at 09:08 AM

(o5

Indicates change from Default Program
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WORK ORDER:  15233-01-01-~
Main Menu Program
ISION#: 2
C20  sowaro L
ME So ver. 1.5 REVISION DATE:  01/08/29
START DATE: (01/05/17
CUSTOMER: Enerflex Power Systems Compression & Pow STARTBY: RLR
PROJECT: Anderson Rycroft Project DEFAULT PROGRAM: P1
PRODUCT: MEC20 TPSVERSION: D
Remote Communication: No ] Toggle between Yes/No
HomiCluration= e s - G ISR : :
Dlsplay Menu:
Engme Temp Mtenng: Enabled
ke --.--_.;1.',_;_—{’_-'[—_--._—,-1['1-_-;.-- e Enabledtris ]
Reset Run Hours: No £ Toggle between Yes/No
Printed 29-Aug-01 at 09:08 AM M Indicates change from Default Program Page 30of 6
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) . WORK ORDER:  15233-01-01-
Calibration CONTROLLERSIN: 1238099-54389
MEC20  sonware ver. 1.5 REVISION#: 2
REVISION DATE:  01/08/29
START DATE: 01/05/17
STARTBY: RLR
DEFAULT PROGRAM:  P1
TPS VERSION: D

CUSTOMER: Enerflex Power Systems Compression & Power
PROJECT: Anderson Rycroft Project
PRODUCT: MEC20

—Cailbration: ;
Calibrated By
Volts A-B Zero 127 v 0 - 255 Calibration correction number
A ity (10Cekn 3 v &=255¢Calibrationscorrectiorzaum
] 0 - 255 Calibration correction number
~ 0 - 255 Calibration correction number
Current A Zero ] 0 - 255 Calibration correction number
o 1 v CsaCabmnere o mber]
Current B Zero 7] 0 - 255 Calibration correction number
1 & e
Current c Zero v 9- 255 Calibration correction number
CimrEC e 150 fl v ESTCabRTeTeioTbe
Battery Voitage Span “ 0 255 Cahbranon correctlon number
Engme Temp Min 233 ™~ 0 - 255 Calibration correctlon number
Qil Pressure Min ;] 0 - 255 Calibration correction number
Printed 29-Aug-01 at 09:09 AM Page 6 of 6



Calibration WORK ORDER:  15233-01-01-
CONTROLLER SN:  1213599-51754

MEC20 Software ver. 1.5 REVISION#: 2
REVISION DATE:  01/08/29
START DATE:  01/05/17
STARTBY: RLR
DEFAULT PROGRAM:  P1
TPS VERSION: D

CUSTOMER: Enerflex Power Systems Compression & Power
PROJECT: Anderson Rycroft Project
PRODUCT: MEC20

—QCallbration: ',

Calibrated By

0-255 Calibration correction number

,@gnﬁuoﬁé“oﬁemﬁg numbeﬁ

0 - 255 Calibration cormrection number
ibratiomcomrectiomnumbe

0 - 255 Calibration correction number

e TS e

0 - 255 Calibration correction number

m@ﬁﬁhOMmMomnmﬁé%

Voits A-B Zero 127

Current B Zero 127

0 - 255 Calibration correction number
s S s P e R e o e R T
Curmrent C Zero 0 - 255 Calibration comrection number
Eun '&'@. (?alﬂ:rat;org_conediomumbeﬁ
Battery Voitage Span

.:";C.z—l:-r o] L = e " e
0 -255 Calibration correction number '
O= Calibratioreco [e] b

0 - 255 Calibration comrection number

Enginesfem s Magee

RNKNRNNRNRNRRORRR

Printed 29-Aug-01 at 09:09 AM Page 6 of 6



Calibration
MEC20

Software ver. 1.5

CUSTOMER: Enerflex Power Systems Compression & Power

PROJECT: Anderson Rycroft Project
PRODUCT: MEC20

WORKORDER:  15233-01-01-
CONTROLLER S/N:  1238099-54394
REVISION#: 2
REVISION DATE: (01/08/29
STARTDATE: (Q1/05/17
STARTBY: RLR
DEFAULT PROGRAM: P1
TPSVERSION: D

——&alibratlon:

Calibrated By RD

Current B Zero
Current C Zero
ClerECySparaa
Battery Voltage Span

it
Engine Temp Min
OfiPressures
Qil Pressure Min

n@n@@@@@@@nnn@nm@

0-255 Cahbratlon correctlon number

Q- 255 Cahbranon eomechon number

@@nﬁmﬁmmm@or&nﬂmm

0-255 Calibration cormrection number

Printed 29-Aug-01 at 09:09 AM
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