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IMPORTANT SAFETY INFORMATION

WARNING - DANGER OF LETHAL ELECTRICAL SHOCK AND ARC FLASH
HAZARD - USE APPROPRIATE PERSONAL PROTECTIVE
EQUIPMENT (PPE) IN ACCORDANCE WITH NFPA 70E.

WARNING - BATTERY EXPLOSION HAZARD. DISCONNECT AC POWER AND
ALL LOADS BEFORE CONNECTING OR DISCONNECTING BATTERY
LEADS AT OR NEAR THE BATTERY.

WARNING - THIS EQUIPMENT MUST ONLY BE SERVICED BY QUALIFIED
ELECTRICAL PERSONNEL.

Master Control Systems, Inc. -3- Lake Bluff, Illinois
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GENERAL DESCRIPTION AND APPLICATION

MASTER Diesel Engine Fire Pump Controllers meet all of the requirements of NFPA-20,
Standard for the Installation of Stationary Fire Pumps for Fire Protection. They are designed to
automatically start a diesel driven fire pump in the event of a fire.

MODEL NUMBER CONSTRUCTION

Model - Voltage and Ground - AC Input - Modifications
DMC 12N, 24N 115, 230 XG4

(See table below)

G4 Innovation — Modification Code Table
FC - Foam Controller
POC - Programmable Option Chassis 1 — 8 output relays
Relays can be programmed for:
Auto Off
Battery 1 or Battery 2 Failure
Charger Failure
Failure to Start
High Water
Lockout
Low Discharge Pressure
Low Fuel Level
Low Qil
Low Suction Pressure
Low Zone Start or On Demand
Overspeed
Overpressure
PHT1 - PHT8 — Pump House Trouble inputs
Pump Running
SC1 or SC 2 Failure
Transducer Failure
301 - Electronic Control Module Switch (ECMS)
302 — Fuel Injection Malfunction (FIM)
303 — Electronic Control Module Warning (ECMW)
304 — Electronic Control Module Failure (ECMF)
310 — High Raw Water Temperature (HRT)
311 — Low Raw Water Flow (LRF)
312 — Low Engine Temperature (LET)
12 - NEMA type 12, dust tight enclosure
3R - NEMA type 3R, rain tight enclosure
4 - NEMA type 4, water tight enclosure
4XB - NEMA type 4X, 304 stainless steel water tight enclosure
4XC - NEMA type 4X, 316 stainless steel water tight enclosure

Master Control Systems, Inc. -4- Lake Bluff, Illinois
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8E - CE declaration for European Community

15 - 300 PSI, 316 SS pressure transducer, test valve, and wet parts

15A - 300 PSI, 300 series SS pressure transducer, test valve, and wet parts
16A - 500 PSI, pressure transducer, test valve, and wet parts

19 - Space heater

20 - Space heater with thermostat
20A - Space heater with humidistat
32 - Low pump room temperature switch

83LT - Low suction transducer and wet parts externally mounted

G4 Standard Functions

e Pressure Start
Remote Start
Deluge Start
Manual, Non-automatic Operation (Remote, Deluge, or Manual Start only)
Sequence Delay
High Zone Delay
Minimum Run Timer
Auto Weekly or Monthly Testing
Pressure Drop Start button
Audible Alarm with silence.
Transducer Testing
Remote Alarm Contact Testing
Low Discharge Pressure alarm
Overpressure alarm
Pump Demand/On Demand contacts
Conversion between PSI and BAR
Motor run audible alarm
Lockout (when authorized by AHJ)

Master Control Systems, Inc. -5- Lake Bluff, Illinois
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STANDARD PRODUCT SPECIFICATIONS

Fire Protection Approvals — UL listed to ANSI/UL 218, FM approved to standard 1321/1323.

Fire Protection Standards — Complies with NFPA 20, IEC62091.

Voltage Rating — Controllers are designed for or it’s rated voltage, -15% and +10%.

Automatic Dual Rate, Mode Switching, Battery Charger
Voltage settings:
Lead Acid Batteries

High Voltage alarm 2.60 v/cel
Equalize 2.34 vicell
Float 2.20 vicell
Low Voltage Alarm 2.13 vicell

Voltage Regulation — 0.2%
Temperature Stability — 0.08%/C
Low Voltage Shutdown — 4.0 volts

Battery Failure — The battery failure alarm is set to 67% of the nominal system voltage

Remote Contacts — On the CU, control unit, the voltage free contacts are rated for 2 amps
(resistive) at 30 vdc, or 1 amp (resistive) at 125 vac.

Remote Contacts — On the POC, Programmable Option Chassis, the voltage free contacts are
rated for 6 amps (resistive) at 30 vdc, 6 amps (resistive) at 250 vac. They also carry UL pilot
duty ratings R300 and B300.

Pressure Rating — Standard controllers are rated for 300 PSI (20.7 BAR). Higher ratings are
available.

Plumbing — Standard controllers are provided with brass fittings. Other materials are available.

Enclosure — Standard controllers are rated for NEMA type 2 or IP-31. Other enclosures are
available.

Ambient Temperature — Rated for operation in a 50C ambient provided the input and output
cable has a temperature rating of 105C. For a 40C ambient, the temperature rating of the cable
can be reduced to 90C. No direct sunlight is allowed on the enclousure.

Electromagnetic Compatibility — Tested to comply with EN 61000-6-2 for immunity and EN
61000-6-4 for emissions.

Master Control Systems, Inc. -6- Lake Bluff, Illinois
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ANNOTATED CONTROLLER ILLUSTRATION
DMC - G4 Series Controller

USB Waterproof Adapter
Audible Alarm

| MASTER BEFEFEN
Color Display

Battery (BATT) 1 and 2 Selector Switch

Main Selector Switch (behind hinge)
a) AUTO Position
b) OFF Position
c) MAN Position

START Pushbutton

Pressure Sense Line Connection

Master Battery Charger (MBC3G)

Diesel Control — Engine Interface
(DC-EIF)

Customer Terminal Bar 1 (TB1)

Customer Terminal Bar 2 (TB2)

Customer Terminal Bar 3 (TB3)
Customer Terminal Bar 4 (TB4)

Diesel Control — Chassis Unit
(DC-CU)

Master Control Systems, Inc. -7- Lake Bluff, Illinois
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ATTACHING MAIN SELECTOR SWITCH HINGE

INSTALLING THE HINGE -

1. Slide the glass rod into the hinge by pushing the ends of the rod together until it fits
cleanly, as shown below in Picture A. The hinge should now be ready to be installed
(Picture B).

Picture A Picture B

2. Turn the hinge over and place one end into Hole A first, then push the other end of
the rod together allowing the glass rod to contract and fit cleanly in both holes.

Push glass rod
together

Hole A

Picture C

Master Control Systems, Inc. -8- Lake Bluff, Illinois
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INSTALLATION

The fire pump controller and all of its wiring and plumbing should be installed in accordance
with the requirements given below and the external wiring diagram(s) near the end of this
manual. It should also be installed in accordance with the requirements of NFPA-20, Standard
for the Installation of Stationary Fire Pumps for Fire Protection, and the requirements of
NFPA-70, article 695, the National Electric Code, as well as any local requirements.

LOCATION - Controllers should be located as close as practical to the engines they control.
Preferably, this is within 25 feet. It should also be located within sight of the engine and in an
area free from dripping and spraying water.

RATINGS - Check that the battery voltage and grounding agree with the controller nameplate
voltages and grounding before beginning installation.

MOUNTING - Controllers should be securely mounted and bolted to noncombustible surface or
structure. These controllers are designed for wall mounting or for floor mounting when
additional mounting legs or a based cabinet is used. When installed on a common base with the
pump and engine, use adequate bracing and suitable vibration dampers to keep vibration to a
minimum.

CONDUIT ENTRANCE - Conduit entrance can be made either through the top or bottom of the
enclosure.

CAUTION - FOREIGN METALLIC DEBRIS, SUCH AS DRILLING CHIPS, CAN
CAUSE A DANGEROUS AND/OR DAMAGING ELECTRICAL FAULT
WHEN THE EQUIPMENT IS ENERGIZED. BE SURE TO PROTECT
ALL ELECTRICAL PARTS FROM METALLIC DEBRIS DURING
INSTALLATION.

Use appropriate conduit hub that matches the "Enclosure Type" as shown on the controller
nameplate. When controllers suitable for outside installation are used, be sure the appropriate
weatherproof conduit hub is used and provide a sun roof to prevent direct sunlight on the
controller.

NOTE: If entering from the top, waterproof hubs are required for all installations to match the
minimum “Enclosure Type”.

Master Control Systems, Inc. -9- Lake Bluff, Illinois
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CONNECTIONS

CAUTION - BEFORE MAKING FINAL CONNECTIONS TO THE BATTERIES AND
BEFORE ENERGIZING THE AC POWER CIRCUIT, BE SURE THE
MAIN SELECTOR SWITCH ISSET TO THE OFF POSITION.

PIPING CONNECTIONS - A 1/2 inch nominal pressure sense line, typically made of brass,
rigid copper or 300 series stainless steel, shall be connected to the incoming bulkhead connector
located on the controller. The pressure sense line shall have two 3/32" orifices installed between
the fire protection system and the bulkhead fitting. Secure this sense line as needed to prevent
vibration or damage. For further installation details, consult NFPA-20 or refer to the Piping
Diagram drawing located in the drawing section of this manual.

WIRING TO THE ENGINE (see the following tables)

Wire terminals 1 through 12 on TB1 of the DC-EIF chassis to the corresponding numbers on the
engine terminal bar in the engine junction box. Always use flexible stranded copper wire that is
not affected by water, oil, or engine heat. Terminal 7 should only be connected with engines that
only use a 20 amp alternator and rely on the controller to provide Control Battery to the engine
circuits.

AC INPUT CONNECTIONS

Wire terminals 15, 16 and 17 on TB3 of the DC-EIF chassis to the AC power branch circuit at
the controller nameplate voltage and frequency. Chassis grounding is terminated on terminal 15.
Do not exceed ampere limits shown on the External Wiring Diagram.

REMOTE ALARM CONNECTIONS - See the contact rating limitations on the wiring diagram.

1. Pump Running Signal - Terminals numbered 23, 24, and 25 on TB2 of the DC-EIF
chassis provide a form "C" set of contacts which transfer when the engine is running.
Contacts on terminals 23 and 24 close in the alarm state, while contacts on terminals 24
and 25 open in the alarm state.

2. Pump Running Signal (second set) - Terminals numbered 26, 27, and 28 on TB2 of the
DC-EIF chassis provide a form "C" set of contacts which transfer when the engine is
running. Contacts on terminals 23 and 24 close in the alarm state, while contacts on
terminals 24 and 25 open in the alarm state.

3. Pump Running Signal (third set) - Terminals numbered 35, 36, and 37 on TB4A of the
DC-CU chassis provide a form "C" set of contacts which transfer when the engine is
running. Contacts on terminals 35 and 36 close in the alarm state, while contacts on
terminals 36 and 37 open in the alarm state.

4. System Trouble Signal - Terminals numbered 38, 39, and 40 on TB4A of the DC-CU
chassis provide a form "C" set of contacts which transfer when a System Trouble occurs.

Master Control Systems, Inc. -10 - Lake Bluff, Illinois
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Contacts on terminals 38 and 39 close in the alarm state, while contacts on terminals 39
and 40 open in the alarm state.

5. Auto Off Signal - Terminals numbered 41, 42, and 43 on TB4A of the DC-CU chassis
provide a form "C" set of contacts which transfer when the control Switch is Off .
Contacts on terminals 41 and 42 close in the alarm state, while contacts on terminals 42
and 43 open in the alarm state.

6. Pump House Trouble signal - Terminals numbered 44, 45, and 46 on TB4A of the DC-
CU chassis provide a form "C" set of contacts which transfer when the a Pump House
Trouble alarm occurs. Contacts on terminals 44 and 45 close in the alarm state, while
contacts on terminals 45 and 46 open in the alarm state.

REMOTE INPUTS

1. Deluge Valve Start — Wire a normally closed remote contact between terminals 31 and 32
on TB4A of the Control Unit. Contacts open to start. See Circuit Wiring Table below.

2. Remote Start — Wire a normally closed remote contact between terminals 31 and 33 on
TB4A of the Control Unit. Contacts open to start. See Circuit Wiring Table below.

3. Lockout — Wire a normally open remote contact between terminals 31 and 34 on TB4A
of the Control Unit. Contacts open to start. See Circuit Wiring Table below.

Remote/Deluge Start or Lockout Circuit Wiring Table

Wire Resistance 12 vdc 24 vdc
Wire Size Ohm/1,000 Ft. (50 Ohms) (250 Ohm)
#12 AWG 1.588 15,700 Ft. 78,500 Ft.
#14 2.525 9,900 49,000
#16 4.016 6,200 31,000
#18 6.385 3,900 19,500
#20 10.15 2,500 12,500
#22 16.14 1,500 7,500
#24 25.67 940 4,700
#26 40.18 620 3,100

NOTE: Resistance and number of splices and contacts in circuit must be taken into
consideration. A single splice may exceed the total resistance of 1,000 Ft. or more of wire.

Master Control Systems, Inc. -11- Lake Bluff, Illinois
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4, Pump House Trouble — Wire a normally open remote contact for each trouble signal to
the following terminals on TB4B of the DC-CU chassis:
Terminal 47 to 63 for Pump House Trouble 1
Terminal 48 to 63 for Pump House Trouble 2
Terminal 49 to 63 for Pump House Trouble 3
Terminal 50 to 63 for Pump House Trouble 4
Terminal 51 to 63 for Pump House Trouble 5
Terminal 52 to 63 for Pump House Trouble 6
Terminal 53 to 63 for Pump House Trouble 7
Terminal 54 to 63 for Pump House Trouble 8

Contacts close to alarm. Typically, these alarms are: Pump Room Temp Low, System
Overpressure, Reservoir Level Low, Reservoir Empty, Fuel Spill, Leak Detection, Relief
Valve Open, or Flow Meter Open,

NOTE: The Pump House Trouble alarm names can be customized in the field. See the
Advance Setup section of this manual.

5. Low Fuel Level — Wire a normally open remote contact for Low Fuel Level between
terminals 55 and 64 on TB4B of the DC-CU chassis.

6. Electronic Engine Alarms — Wire the normally open remote contact from the electronic
engine to the following terminals on TB4B of the DC-CU chassis:
Terminal 301 to 64 for Electronic Control Module Switch (ECMS)
Terminal 302 to 64 for Fuel Injection Malfunction (FIM)
Terminal 303 to 64 for Electronic Control Module Warning (ECMW)
Terminal 304 to 64 for Electronic Control Module Failure (ECMF)
Terminal 310 to 64 for High Raw Water Temperature (HRT)
Terminal 311 to 64 for Low Raw Water Flow (LRF)
Terminal 312 to 64 for Low Engine Temperature (LET)

Master Control Systems, Inc. -12 - Lake Bluff, Illinois
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Main Engine to Controller Wiring Table

WARNING - BATTERY EXPLOSION HAZARD. DISCONNECT AC POWER AND
ALL LOADS BEFORE CONNECTING OR DISCONNECTING BATTERY
LEADS AT OR NEAR THE BATTERY.

DC-EIF Minimum Wire Size - AWG (mm?®)
Terminal 25’ Max. Run 50" Max Run Max Function
Amps
- |
TB1-1 #14 (2.1) #14 (2.1) 10A Fuel / Water
TB1-2 #16 (1.3) #16 (1.3) 1A Crank Terminate
TB1-3 #16 (1.3) #16 (1.3) 1A oVS
TB1-4 #16 (1.3) #16 (1.3) 1A LOP
TB1-5 #16 (1.3) #16 (1.3) 1A HWT
TB1-6 #12 (3.3) 1#10or 2 #12 20A BAT1
(for 10 amp charger) (1x 5.3 or 2x 3.3)
TB1-7 (if used) #12 (3.3) #12 (3.3) 20A CB
TB1-8 #12 (3.3) 1#10 or 2 #12 20A BAT?2
(for 10 amp charger) (1 x5.30r2x3.3)
TB1-9 #14 (2.1) #14 (2.1) 10A CRK1
TB1-10 #14 (2.1) #14 (2.1) 10A CRK2
TB1-11A #10 or 2 #12 1#8or2#10 20A Ground
(1x 5.3 0r 2x 3.3) | (1x 8.4 or 2x 5.3)
TB1-11B (if used) #10 or 2 #12 1#8 or 2 #10 20A Ground
(1x 5.3 0r 2x 3.3) | (1x 8.4 or 2x 5.3)
TB1-12 (if used) #14 (2.1) #14 (2.1) 10A SDS
A.C. Wiring Connections
DC-EIF | Minimum Wire Size - AWG (mm?)
Terminal | 25 Max Run 50’ Max Run Max Function
Amps
TB3-15 #14 (2.1) #14 (2.1) n/a Cabinet Ground
TB3-16 #14 (2.1) #14 (2.1) 12A A.C. Line
TB3-17 #14 (2.1) #14 (2.1) 12A A.C. Neutral (Note 1)

NOTE 1: This connection is also Line (hot) for 230/240 Vac @ 60 Hz.

Master Control Systems, Inc. -13-
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INITIAL POWER UP

When turning on your controller for the first time, your G4 touch screen will automatically turn
on. You will immediately be prompted to set the current date and time as follows:

1. Press CHANGE DAY to correspond with today’s date, with 1 representing Monday.

2. Press CHANGE TIME to access options to set the hour, minute and second. From here,
change the hour to match a 24-hour clock, and the minute and second accordingly.

3. Press CLOSE when you are satisfied with the time.

NOTE: In some cases, a password is required to begin. If the Login screen appears, the Service
Level password is required to continue. Contact the factory for further information.

TUE(2) 12711720

CHANGE CHANGE CHANGE
DAY TINME DATE

ST ON/OFH DATA ORDER
DST 0N HEMORY. EU_T0_OLE

CLOCK AND DR
SETTINGS

After the time and date are set, press BACK to proceed to page 1 of the SETUP ASSISTANT.

Master Control Systems, Inc. -14 - Lake Bluff, Illinois
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SETUP ASSISTANT

The Setup Assistance helps you to setup all the basic settings on the controller. It allows you to
set the Start/Reset pressures, set the display for PSI or BAR, set the Phase Rotation for ABC or
CBA, enable Deluge/Remote Start, enable the Minimum Run Timer, set the Sequence staring
delay, set the accelerate time, and enable the Auto Test Timer.

Note: After the Initial Power Up, you will need to Login to access the Setup Assistant. See
Logging In for further information.

Note: All settings are automatically updated once entered.

Page 1 allows you to setup the Start Pressure. Simply press the START PRESSURE button and
enter the value desired. The Reset pressure will automatically set itself to 10 PSI (0.69 BAR).

| Master Contro 1_59516m5 . Inc.
START/RESET PRESSURE SETTINGS START/RESET PRESSURE SETTINGS

RESET PRESS TO ENTER THE PRESSURE
PRESSUR DEMAND RESET LEVEL
CSETTING MUST BE AT LEAST 1 PSI
30 PSI HIGHER THAN START SETTING)

PRESS TO ENTER THE PRESSURE START PRESS TO ENTER THE PRESSURE
START DENAND START LEVEL PRESSUR DEMAND START LEVEL
LRESERE]  CRESET SETTING AUTOMATICALLY SRESEY SETTING SUTORAIICALLY
PSSl seT 18 PSI HIGHER. SELECT RESET ° [EPSNU] SET 1@ PSI HIGHER. SELECT RESET
TO ENTER DIFFERENT WALUE.) TO ENTER DIFFERENT VALUE.)

CFCHl| SETUP ASSTSTA [l | SETUP ASSISTANT
BACK b 1 SCALE PAGE 1

If you need to adjust your Reset Pressure Setting separately, simply push the RESET PRESSURE
button, and set it accordingly.

Note: On initial power up, both the Start and Reset pressure settings will be zero. This prevents
the controller from start on low pressure until the Start and Reset pressures are set.

Press NEXT to continue to page 2 of the SETUP ASSISTANT, where you will find all your options
and settings, including DELUGE START, REMOTE START, MIN RUN TIMER, and SEQUENCE DELAY.

Master Control Systems, Inc. -15- Lake Bluff, Illinois
DMC_ -G4 Issue 01-v03 2014.08.08



MASTER - Diesel Fire Pump Controller G4 - Instruction Manual

Schneide[ =

Eleceri Magelis

Master Control Systems, Inc.

"IN m SEQUENCH
TIHER DELAY
ENABLET] i SEC

PRESSING AM ITEM VILL TOGGLE THE OPTIOM
OM/OFF

PRESS SEQUENCE DELAY TO Si TINE.

99 SETUP ASSISTANT [l >
T PAGE 2 )

Deluge Start

The Deluge Start function will allow a maintained contact from a Deluge Valve to call for a start,
if enabled. To use this function, you must wire a normally closed contact to the controller that
opens when the Deluge Valve trips. It follows all the function of a pressure start and delays
according to the sequence time delay.

To enable the Deluge Start from the screen, simply toggle the DELUGE START button to enable
or disable as dictated by your needs.

Remote Start

The Remote Start function will allow a remote manual pushbutton to call for a start, if enabled.
To use this function, you must wire a normally closed contact to the controller that opens when
the Remote Start button is pressed. It immediately causes a start and bypasses sequence time
delay.

To enable the Remote Start from the screen, simply toggle the REMOTE START button to
enable or disable as dictated by your needs.

Minimum Run

When enabled, the Minimum Run option will run the motor for at least 1800 seconds. If there is
no demand after that time, the pump will shut off immediately — however if there is demand, the
pump will continue running until the demand is reset. Typically, this occurs when the pressure
recovers to a point above the Reset Pressure setting.

To enable the Minimum Run Timer, toggle the MIN RUN TIMER button to enable or disable as
dictated by your needs.

Sequence Start

Master Control Systems, Inc. -16 - Lake Bluff, Illinois
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This function is used to start multiple pumps in sequence. For example, if you have 3 pumps, and
you want a 5 second delay between each one starting, you would set the controllers as follows:

Controller 1: 0 seconds
Controller 2: 5 seconds
Controller 3: 10 seconds

To enable the sequence start time delay, press the SEQUENCE DELAY button and input the
amount of time you desire the pump to be delayed. Press ENTER and your entry will
automatically be updated.

Press NEXT to continue to page 3 of the Setup Assistant, where you may set the weekly or
monthly test time.

How to Set the Weekly or Monthly Test

Sc '}?Ider = Magelis Magelis

Haster Control Systems, Inc. | Haster Control Systems, Inc.

SAT(6) =
| 9y
‘ 1 SABLED 13:00:14
|

ENABLE AUTO TEST AND SELECT | ,
MEEKLY OR MONTHLY SETUP | | | e et .
(PRESS TO SELECT) 2 a 00

P SETUP ASSISTANT B 99  UEEKLY TEST SETUP
4* 5 PAGE 3 ‘qﬁ (PRESS TO SELECT)

To enable, press the AUTO TEST ENABLE button. Then select either the monthly or weekly
test, and enter the time you would like the test to automatically occur.

To set the WEEKLY TEST, enter the following:

1. The day, 1-7 with 1 representing Monday
2. The hour, in accordance with a 24 hour clock.
3. The minute, 0-59

For example, if you would like to set the weekly test to Tuesday at 9:00 am, you would enter
the following:
Day: 2 Hour: 9 Minute: 00

To set the MONTHLY TEST you must enter the following:

1. A week 1-4, with 1 representing the first week of the month
2. Aday, 1-7 with 1 representing Monday

Master Control Systems, Inc. -17 - Lake Bluff, Illinois
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3. The hour, in accordance with a 24 hour clock.
4. The minute 0-59.

Alternatively, if you would like to set the monthly test to the 2" Tuesday of each month at
9:00 am, you would enter the following:

Week: 2 Day: 2 Hour: 9 Minute: 00

NOTE: All adjustments are automatically updated as soon as they are entered.

Master Control Systems, Inc. -18 - Lake Bluff, Illinois
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LOGGING IN

To change settings on your G4 interface, you must first login with the associated username and
password. Unless changed, the factory default username and password is as follows:

Login Factory Defaults:
Username: USER
Password: USER

Or

Username: SERVICE
Password: SERVICE

To login from the Main Menu, press SETUP to access the Setting screen. Press LOGIN and then
the blank space next to User Name and Password and enter the appropriate information. Once
entered, press LOGIN (shown as the lock and key icon). Then press PREV (shown as the reverse
arrow icon) to go back to the Setting screen. Now press SETUP ASSISTANT, ADVANCED SETUP,
or SERVICE INFORMATION. You are now logged in until any screen is idle for more than 10
minutes.

Haster Control

SE
ASSISTANT

" Master Control Systems, Inc.
L1-L2 L2-1.3 L3-L1

206 V| 206 WV 2@5\.’
] Al @ Al @ A

PUMP HINT ¥|_SYsSTEM
STANDBY || | I
ALARK H ALARH Ji
statusf| | STLENCE

Main Menu

Master Control Systems, Inc.

User Name==>

Passward==>

Current User: <none>

YOU MUST LOGIN TO CHANGE ANY
SYSTEM SETTINGS

Login Entering Information

Master Control Systems, Inc. -19- Lake Bluff, Illinois
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MENU FUNCTIONS

Functions on Main Menu

ALARM STATUS: When an alarm occurs, the screen will jump to the appropriate alarm screen
to display the active alarm. Once the Audible Alarm is silenced, the BACK button can be used to
return to the main screen, but if the alarm is still active, the button will change to ACTIVE ALARM
and be flashing red. Press the button to go back to the alarm screen. If a Pump House Trouble
alarm or Additional Engine alarm exist, the appropriate button will be flashing as well. Press
either of these to see the alarm.

ALARM SILENCE: Silences the Audible Alarm for the active alarm. If the alarm is Low Oil
Pressure, High Water Temperature, Overspeed, or Failure to Start, the Audible Alarm will
resound in 4 hours. For all other alarms, it will resound in 24 hours.

STOP Button: When the engine is running and all starting demands have been reset, the STOP
button on the main screen will stop the engine. If any demands are still present, the engine will
not stop when the STOP button is pressed.

SETUP Button: This button takes you to the SETTINGS screen. From here you can access the
Setup Assistant, Advanced Setup, Service Information, PRESSURE DROP TEST button, Alarm
Test button, and Setting Summary button.

Functions on Alarm Status Menu

LOW OIL PRESSURE Alarm: If low lube oil exists for over 10 seconds while the engine is
running, the Low Oil Pressure light will illuminate, the Audible Alarm will sound and the remote
System Trouble alarm contacts will transfer. The engine will continue to run and not shutdown
unless the engine was started by the Auto Test function or a Pressure Drop Test. If the engine
does shutdown during the Auto Test function or a Pressure Drop Test and the system pressure is
below the Start setting, the engine will restart and continue to run under the low oil pressure
condition.

HIGH WATER TEMPERATURE Alarm: If high cooling water temperature exists while the
engine is running, the High Water Temperature light will illuminate, the Audible Alarm will
sound, and the remote System Trouble alarm contacts will transfer. The engine will continue to
run and not shutdown unless the engine was started by the Auto Test function or a Pressure Drop
Test. If the engine does shutdown during the Auto Test function or a Pressure Drop Test and the
system pressure is below the Start setting, the engine will restart and continue to run under the
high water condition.

BATTERY FAILURE Alarm: If the voltage of either battery drops below about 2/3rds of its
nominal rating for more than one or two seconds, the Battery Failure 1 or Battery Failure 2 light
will illuminate, the Audible Alarm will sound, and the System Trouble alarm contacts will
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transfer. After battery failure has been corrected, press Battery Fail Reset button or turn the
Main Selector Switch to OFF then back to AUTO to reset the alarm.

OVERSPEED Alarm: If the engine Overspeed Switch trips, terminal 1 is de-energized to
shutdown the engine immediately, the Overspeed Light will illuminate, the Audible Alarm will
sound, and the remote System Trouble alarm contacts will transfer.

The Overspeed alarm and shutdown can not be reset until the speed switch on the engine is reset.
Once reset, turn the Main Selector Switch to OFF and back to AUTO to reset the controller.

FAILURE TO START Alarm: If the engine does not start after 15 seconds, cranking will stop
and rest for 15 seconds and then continue to crank and rest for a total of 6 crank attempts. If the
engine has not started by this time, all further cranking will discontinue, the Failure to Start light
will illuminate, the Audible Alarm will sound, and the remote System Trouble alarm contacts
will transfer. To reset, place the control switch in the OFF position.

NOTE: Terminal 1 will remain energized after the Failure to Start occurs to allow the engine to
continue running upon a failed speed switch.

STARTING CONTACTOR Alarm: Inthe AUTO position, when either of the Starting
Contactor coils are open circuit, the Starting Contactor Failure alarm light will illuminate, the
Audible Alarm will sound, and the System Trouble alarm contacts will transfer. The banner
across the screen will indicate which contactor coil is open.

CHARGER FAILURE Alarm: Upon loss of AC Power to the controller or a mal-function of
either battery charger, the Charger Failure light will illuminate and the remote System Trouble
alarm contacts will transfer.

NOTE: The Audible Alarm does not actuate on this alarm to avoid additional battery drain.

PUMP TROUBLE STATUS Button: This button takes you to the Pump House Trouble alarm
screen. When a Pump House Trouble alarm contact closes, the appropriate indicating light
illuminates, the Audible Alarm sounds, and the Pump House Trouble alarm contacts transfer.

ADDITIONAL ENGINE STATUS Button: This button takes you to the Additional Engine
alarm screen. When an additional engine alarm contact closes, the appropriate indicating light
illuminates, the Audible Alarm sounds, and the System Trouble alarm contacts transfer.

Note: The High Raw Water Temperature alarm (HRT) on terminal 310 will also shutdown the
engine if it was started by the Auto Test function or a Pressure Drop Test. If the engine does
shutdown during the Auto Test function or a Pressure Drop Test and the system pressure is
below the Start setting, the engine will restart and continue to run under the high water condition.
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Functions on Settings Menu

SETUP ASSISTANT: See the Initial Setup Section in this manual. Requires User Level
password. See Logging In section for more information.

ADVANCED SETUP: This button takes you to the Advanced Setup screen where you can setup
all controller functions. This requires User/Service Level password. See the Advance Setup
section in this manual for further details.

SERVICE INFQO: This button takes you to the Service Information screen where you may find
your local service contact information, pump information, change password, and Annual
Notification banner settings

PUMP INFO (HMI v2.9 and higher)
DATA SCREENS - 0%, 25%, 50%, 75%, 100%, 125%, 150% data point buttons.

SAVE DATA - When any of the flow buttons are pressed, a new screen will appear.
Press SAVE DATA, enter service password, press SAVE DATA again to automatically
enter all voltages, currents, the discharge pressure, and the suction pressure (when
Mod. 83LT is provided). Press ENTER FLOW and ENTER SPEED buttons to manually
enter GPM and RPM. Press BACK for the next flow point.

COMPARE DATA - Press to compare Present to Previous or Present to Acceptance.
TOGGLE GRAPH - Switches between Present, Previous, and Acceptance net pump curves.
NEXT

SAVE TO HISTORY AND CLEAR ALL DATA - Saves Present data to Previous data
and clears Present data. Press before entering new data from the next test. Must first
press HISTORY PROTECTION OFF (Advanced Setup/Service Menu).

SECURE PRESENT DATA - Press to prevent changes in present data.

CHART FULL SCALE - Set maximum pressure on graph.

SAVE ACCEPTANCE TEST - Press to Present data as also initial Acceptance Test data.

ENTER PW — Enter the Service Level password and press RESET SERV MESSAGE to change or
reset the Annual Test Due banner. Enter the number of days until the next test. This is reset by
again pressing RESET SERV MESSAGE and entering a new day count or 999.

Note: If the Annual Test Banner is set for 999, it will disable the banner.

PRESSURE DROP TEST Button: Pressing the PRESSURE DROP TEST button opens the drain
valve solenoid to initiate the motor starting sequence by a pressure drop. This button should be
used for routine starting. This mode of operation brings into use all of the automatic cranking,
running, and safety shutdown circuits.

ALARM TEST Button: This button takes you to the Alarm Test screen where you can transfer
every remote contact by function. Contacts automatically transfer back to normal if the screen is
not touched in 5 minutes.

SETTING SUMMARY: See the Setting Summary section in this manual for further details.
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ADVANCED SETUP

The Advance Setting Screen allows setting and enabling a multitude of advanced features.
Below is a listing of all the features available through this screen:

Advanced Setup Screen (login under USER/USER)
System Settings Screen
Start Pressure — enter pressure
Reset Pressure — enter pressure
PSI or BAR scale — press to toggle
Minimum Run Timer — press to enable or disable
Auto Test Button — See Setup Assistant for further details
Transducer Test — press to enable or disable

Timer Settings Screen
Sequence Delay — enter time
High Zone Delay — enter time

Option Settings Screen
Option Enables - Page 1
Auxiliary Alarm Relay Setup (Relays provided with Mod. Code POC)
Relay Number — press to set or change
Name - press to set or change
Select Function - press to continue
Functions desired — press to select (also see next screen)
Note: Multiple functions can be selected (except for Auto Off)
Pump Trouble Alarm Setup
Input Number — press set or change
Name - press to set or change
Deluge Start — press to enable or disable
Remote Start — press to enable or disable
Pump Lockout — press to enable or disable (note: not allowed per NFPA 20)
Motor Run Audible — press to enable or disable

Option Enables - Page 2
Low Suction Pressure Setup (Suction transducer provided with Mod. Code 83LT)
Low Suction — press to enable or disable
Low Suction Trip Pressure — enter pressure
Low Suction Alarm Delay — enter time
Low Suction Reset Pressure — enter pressure
Low Suction Shutdown — press to enable or disable
Note: not allowed per NFPA 20
Low Suction Shutdown Delay — enter time
Low Suction Shutdown Delay Reset — enter time
Low Discharge Pressure Setup
Low Discharge — press to enable or disable
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Low Discharge Alarm Pressure — enter pressure
Low Discharge Alarm Reset Pressure — enter pressure
Low Discharge Alarm Delay — enter time
System Overpressure Setup
System Overpressure Alarm — press to enable or disable
System Overpressure Alarm Pressure — enter pressure
System Overpressure Alarm Reset Pressure — enter pressure
System Overpressure Alarm Delay — enter pressure
Manual Start Only — press to enable or disable
On Demand Signal — press for immediate or delayed
AC Failure Start Setup
AC Failure Start — press to enable or disable
AC Failure Start Delay — enter time

DR/Clock Settings Screen
Change Day — press to enter day of the week 1 through 7 (Monday is day 1)
Change Time — press to enter hour, minute, second
Change Date — press to enter Year, Month, Day
Daylight Savings Time On/Off — press to enable or disable
Hold to Clear Data Memory — press and hold to delete all history
Data Order New to Old or Old to New — press to toggle

If logged in under SERVICE/SERVICE, the Advanced Setup Screen enables an additional
Service button. Here the analog signals can be recalibrated.

CAUTION - IMPROPER CHANGES TO THE ANALOG SIGNAL CALIBRATION
CAN CAUSE ERRONEOUS READINGS AND DISABLE THE FIRE
PUMP FROM OPERATING AS INTENDED. CONTACT THE FACTORY
FOR FURTHER INFORMATION.
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SETTING SUMMARY

To check current system settings from the Main Menu, press SETUP, then SETTING SUMMARY.

Log-in is not required to view the following system settings:

Setting Summary Screen

Summary Page 1

Reset Pressure

Deluge Start

Pump Lockout

Start Pressure

Remote Start

Minimum Run

Runtime Hours

Start Count

Summary Page 2

Auto Test Week

Sequence Time

Auto Test Day

High Zone Time

Auto Test Time

AC Failure Start Time

Summary Page 3 — Low Suction Alarm and Shutdown

Trip Pressure

Trip Delay

Shutdown Delay

Reset Pressure

Shutdown Reset Delay

Summary Page 4 — Low Discharge Pressure Alarm

Trip Pressure

Alarm Delay

Reset Pressure

Summary Page 5

Load Shed

Over Pressure Trip

Over Pressure Delay

Load Shed Start Delay

Over Pressure Reset

Summary Page 6

Lake Bluff, lllinois

System Voltage
Serial Number Manufactured Date
DR version VI version
HMI version CTL version
Master Control Systems, Inc. -25-
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START-UP PROCEDURE

The following procedure is designed to verify basic operation and all field input and output
connections between the controller and engine. It is recommended for each new installation and
the annual fire pump test.

CAUTION - BEFORE STARTING “ENERGIZE TO STOP” ENGINES, VERIFY THAT

BATTERY VOLTAGE IS PRESENT AT TERMINAL 12 WHEN THE
MAIN SELECTOR SWITCH IS IN THE OFF POSITION. IF NOT,
CONTACT FACTORY BEFORE STARTING ENGINE.

Manual Starting

G@MmMOOmP>

Place Main Selector Switch in the MANUAL position.
Place the Battery Selector Switch in the BAT1 position.
Press START Pushbutton and release when engine starts.
Turn control switch to OFF position to stop engine.
Place Battery Selector Switch in the BAT2 position.
Press START Pushbutton and release when engine starts.
Turn control switch to OFF position to stop engine.

NOTE: Observe battery voltage while cranking. If voltage drops below 75% of nominal,
it may be an indication of impending battery failure.

Cranking Cycle Test

This test simulates a condition when the engine refuses to start as covered in the
preceding "OPERATION OF PANEL" sequence.

A.

B.

C.

Contact the engine manufacture to determine how to disable the engine fuel
circuit and disable the engine from starting accordingly.

Place the Main Selector Switch in the AUTO position. Push the PRESSURE
DROP TEST button on Setting menu. The Drain Valve Solenoid will open to
create a Pressure Drop and initiate cranking of the engine. Verify the engine
cranks six times, the audible alarm sounds, the Failure to Start light illuminates,
and the System Trouble alarm contacts transfer.

Return Main Selector Switch to the OFF position.

NOTE: Drain Valve Solenoid will continue to dump water until control switch is placed
in OFF position.

Checking Starting Motor Release

A Place Main Selector Switch in the MANUAL position and press the START
pushbutton. Verify the engine start promptly and the terminal 2 LED goes On.
B. Return switch to OFF position to stop engine.
C. Place the Main Selector Switch in the AUTO positions and press the PRESSURE
DROP TEST button on Setting menu of the display. The engine should start and
Master Control Systems, Inc. -26- Lake Bluff, Illinois
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D.

run. Verify that either the terminal 9 or 10 LED momentarily goes On and the
terminal 2 LED goes On and stays On.
Return the switch to OFF position to stop engine.

V. Oil Pressure Failure Test

A.
B.

D.

Contact the engine manufacture to determine how to simulate the low oil circuit.
Place Main Selector Switch in the AUTO position and press the PRESSURE
DROP TEST button on Setting menu of the display to drop the pressure and start
the engine.

Simulate the Low Oil condition as recommended by the engine manufacture.
After 10 seconds, verify the engine shuts down, the audible alarm sounds, the
Low Oil pressure signal light illuminates, and the System Trouble alarm contacts
transfer.

Return the switch to OFF position to stop engine.

CAUTION - IF THE ENGINE IS STARTED BY A PRESSURE DROP OR

OTHER FIRE PROTECTION STARTING DEMAND, THE ENGINE
WILL NOT SHUTDOWN.

V. High Water Temperature Test

A.

B.

Contact the engine manufacture to determine how to simulate the High Water
temperature circuit.

Place Main Selector Switch in the AUTO position and press the PRESSURE
DROP TEST button on Setting menu of the display to drop the pressure and start
the engine.

Simulate the High Water condition as recommended by the engine manufacture.
Verify the engine immediately shuts down, the audible alarm sounds, the High
Water signal light illuminates, and the System Trouble alarm contacts transfer.
Return the switch to OFF position to stop engine.

CAUTION - IF THE ENGINE IS STARTED BY A PRESSURE DROP OR

OTHER FIRE PROTECTION STARTING DEMAND, THE ENGINE
WILL NOT SHUTDOWN.

VI. Overspeed Test

A.

B.

C.
D.

Place Main Selector Switch in the AUTO position and press the PRESSURE
DROP TEST button on the Setting menu of the display to start the engine.
Operate the Overspeed test switch on the engine mounted control panel. Verify
the engine shuts down, the audible alarm sounds, the overspeed signal light
illuminates, and the System Trouble alarm contacts transfer.

Reset Speed Switch on the Engine.

Turn switch to OFF position to reset.

VII. AC Failure Alarm Test

A. Place Main Selector Switch in the AUTO position.
B. Open the 115 or 230 Vac circuit breaker supplying power to the controller.
Master Control Systems, Inc. -27 - Lake Bluff, Illinois
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C.

D.

Verify the A.C. Charger Failure light illuminates and the System Trouble alarm
contacts transfer.
Reconnect 115 or 230 Vac

NOTE: The audible alarm will not energize and the display will blank if the battery
voltage is less than the Charger Failure settings.

VIII. Battery and Battery Charger Test

moowp

®m

H.

Place Main Selector Switch in MANUAL position.

Verify the voltage reading on the display is present and adequate for battery #1
Verify the voltage reading on the display is present and adequate for battery #2
Place the Battery Selector Switch in the BAT 1 position.

Press the START pushbutton. While the engine is cranking, verify the output
current reading on the display for battery #1 is approximately 10 amps.

Place the Battery Selector Switch in the BAT 2 position.

Press the START pushbutton. While the engine is cranking, verify the output
current reading on the display for battery #2 is approximately 10 amps.

Turn switch to OFF or depress STOP pushbutton to stop engine.

IX. Pressure Starting Test

A.
B.

OmMmo o

Place Main Selector Switch in the AUTO position.

Connect a calibrated pressure gauge to the system and verify the system pressure
shown on the gauge is equal to the pressure shown on the display.

Slowly open the drain to lower the pressure in system until a pressure start occurs.
Verify the engine starts automatically at the Start Pressure.

After the engine has started, close the drain.

Verify the engine continues to run after the pressure has been restored to normal.
Turn switch to OFF or depress STOP pushbutton to stop engine.

X. Deluge Starting Test (if used)

A

B.
C.
D

Place Main Selector Switch in AUTO position.

Operate the deluge valve.

Verify the engine starts and runs automatically.

Turn switch to OFF or depress STOP pushbutton to stop engine.

XIl.  Remote Starting Test (if used)

A

B
C.
D

Place Main Selector Switch in AUTO position.
Momentarily press the remote start pushbutton.
Verify the engine starts and runs automatically.
Turn switch to OFF or depress STOP pushbutton to stop engine.

XII.  Pump House Trouble Alarm Test (If used)

A. Place Main Selector switch in AUTO position.
B. Operate each of the Pump House Trouble signal devices connected to terminals
47 through 54 and verify the audible alarm sounds, the appropriate signal light
illuminates, and the Pump House Trouble alarm contacts transfer.
Master Control Systems, Inc. -28- Lake Bluff, Illinois
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D. Return the switch to OFF position.

XIII.  Electronic Engine Alarms (if used)

A. Contact the engine manufacture to identify how to simulate each of the Electronic
Engine alarms.

B. Place Main Selector switch in AUTO position.

C. Simulate each engine alarm on terminals 301, 302, 303, 304, 310, 311, 312 and
verify the audible alarm sounds, the appropriate signal light illuminates, and the
System Trouble alarm contacts transfer.

D. Return the switch to OFF position.

IX.  Energizing the Controller for Stand-by Operation

A Pressurize the system using the Jockey Pump.

B. Verify the Start setting of the jockey pump is higher than the Start setting of the
fire pump. This is to avoid starting the fire pump while in standby.

C. Open the pump discharge valve and any other valves required for proper
operation.

D. Verify the fire pump does not start.
Place the Main Selector switch in Auto position.

E. Operate the Pressure Drop Test button to drop system pressure and start the
engine. Also, verify Deluge Valve Start and Remote Start, if used.
F. Check for a pressure start.
G. Use the Stop button on the Main Menu to stop the fire pump and leave it in
service.
Master Control Systems, Inc. -29 - Lake Bluff, Illinois
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OPERATING INSTRUCTIONS

OFF Position on the Main Selector Switch: This position prevents the engine from starting and
stops the engine in all operational modes, if running. It is also used to reset the controller.

BAT Position Switch: Placing the Battery Selector Switch in BAT1 or BAT2 selects which
battery is used during cranking in the MANUAL Position.

START Pushbutton: When the Main Selector Switch is in the MANUAL position, pressing the
START Pushbutton engages the starter motor on the engine. Releasing the START Pushbutton
disengages the starter motor.

MANUAL Position on the Main Selector Switch: This position on the Main Selector Switch is

for manual starting of the engine through the START Pushbutton. To crank on battery 1, place

the Battery Selector Switch to BAT 1 and push the START Pushbutton. To crank on battery 2,

place the Battery Selector Switch to BAT 2 and again push the START Pushbutton. It bypasses
all automatic circuitry.

NOTE: All alarm circuits are active in manual positions.

AUTO Position on the Main Selector Switch: This position is the normal operating position and
automatically starts the engine any time a fire demand occurs.
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DOWNLOADING HISTORY

To download data from the data recorder, open the waterproof cap and slide a USB memory
stick into the socket. A banner on the main screen will show “USB Active”. When complete,
the banner will show “USB Ok”. When Ok, simply remove the memory stick.

USB Waterproof Adapter

To read the data from the USB, simply plug in the USB into any computer and open the CSV file
with any spreadsheet program.

The file name for the captured data has the following format:
YYMDDHMM

YY — Last 2 digits of the year

M- Athrough L = January through December
DD - 1 through 31 = date

H-  Athrough X = Hour in 24 hour format
MM - 0 through 59 = Minute
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MAINTENANCE

WARNING - DANGER OF LETHAL ELECTRICAL SHOCK AND ARC FLASH
HAZARD - USE APPROPRIATE PERSONAL PROTECTIVE
EQUIPMENT (PPE) IN ACCORDANCE WITH NFPA 70E.

WARNING - BATTERY EXPLOSION HAZARD. DISCONNECT AC POWER AND
ALL LOADS BEFORE CONNECTING OR DISCONNECTING BATTERY
LEADS AT OR NEAR THE BATTERY.

WARNING - THIS EQUIPMENT MUST ONLY BE SERVICED BY QUALIFIED
ELECTRICAL PERSONNEL.

On a weekly or monthly basis with the door(s) closed and latched, perform a test of the controller
by pressing the Pressure Drop Test button on the Setup menu and verify proper operation. In
addition to the pressure drop test, remote starting or deluge valve starting should also be tested if
used.

On an annual basis, perform Startup Procedure previously outlined in this manual should be
performed.

During the annual testing, qualified electrical personnel should inspect the inside of the
controller and check:

e All control wires for tightness

e That all connectors are seated and latched

e For any indication of water marks on any of the components. Replace every
component that has water marks on it.

e For any indication that the wire insulation is cracking.

If any operation of the controller does not function correctly, or the inspection reveals any of the
above problems, contact Master Control Systems, Inc. for factory authorized service agent
recommendations.
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DESIGNATION DESCRIPTION MCS PART NUMBER
Complete Chassis Assemblies
EIF Engine Interface Chassis, 12N, with Relays 649257
EIF Engine Interface Chassis, 24N, with Relays 649258
DMC-CU Control Unit Chassis, 12 650261
DMC-CU Control Unit Chassis, 24 650266
MBC3G MBC3G-12-10-LA Built-in Battery Charger 6534**
MBC3G MBC3G-24-10-LA Built-in Battery Charger 6535**
Door Mounted Color Display
HMI 3.5” Color Display (Human Machine 653270
Interface)
Cabinet Mounted Control Components
uUSB USB Waterproof Adapter with Cap 402785/402749
TRANSDUCER Transducer, 1-6 vdc, 300 PSI 306772
DVS Drain Valve Solenoid, 12 VVdc 306400
DVS Drain Valve Solenoid, 24 VVdc 306401
ALARM Audible Alarm — Buzzer 402630
Lockbox Control Switch Lockbox Assembly 649360
Internally Mounted Components
RK2, 9, 10, 12 DPDT 12 VDC Control Relay 800421
RK16, 18 3PDT 12 VDC Control Relay 800431
RK2,9, 10, 12 DPDT 24 VDC Control Relay 800422
RK16, 18 3PDT 24 VVDC Control Relay 800432
Diode Bridge Energize to Stop Diode Bridge Assembly 649540
Battery Charger Components

REG E Regulator “E”, Regulator Board Assembly 649642
REG E Regulator “E”, Regulator Board Assembly 649652
SCR SCR Assembly 600032
F1, F3 AC Fuses, 6 ¥4 ASB — 3AG 201530
F2, F4 DC Fuses, 30 A — 3AG 201537

NOTE: When ordering replacement parts, you must supply the Serial Number and Model

Number of the Controller in which parts are to be used.
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DIESEL OPTION AND MODIFICATION DRAWINGS

NOTE: The following drawings are applicable to controllers with model numbers which indicate that
they are equipped with the following. See controller nameplate for complete model number.

MODIFICATION DESCRIPTION DRAWING

X (FOLLOWED BY)

POC Programmable Option Chassis 22310
POC (Opt. 7) Opt. 7 Programmable Option Chassis 22311
19 Strip Heater 22330
20 Strip Heater w/Thermostat 22330
20A Strip Heater w/Humidistat 22330

ACCESSORIES

4817 Low Fuel Level Switch 4817
4817L Low Fuel Level Switch — Long Rod 4817L
6288 High Fuel Level Switch 6288

Operating Instructions for Model 4817 and 4817L Low Fuel Level Switches and 6288
High Fuel Switches

Long and Short Rod Fuel Switches (US Measurements)
Long and Short Rod Fuel Switches (Metric Measurements)

Lon and Short Rod Fuel Switches for Oval Tank — Float Settings (US and Metric)



-DMC POC Programmable Option Chassis

MASTER

1B2A | |
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N c
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o< T [ep]
8824 X £
Se5© ©) | |§
3”303 K D 20 10
7:2j>j>>< @ [ :
AUX ALARM CONTACTS MEEF D m  J26B 2
PROGRAM ALARM FUNCTION <  [*@@ o o 1 1
VIA HMI TOUCH SCREEN ON DOOR o8 L] % 3 :
|-:El7<<>< — 0
Kwog_l @ o &)
FIELD ALARM SN | | =
S 2 o
RELAY DEFINITIONS <om T = ve <2
P88, O >
AUX 1 NS &
S 95 [ | |$
<N c K?
AUX 2 8¢ ~ 20 10
X< -~ @
5 2 o |l |
AUX 3 = > @ K8
[
e
AUX 4
AUX 5 C O
AUX 6
AUX T
AUX 8
EXTERNAL DIAGRAM FOR Date 12 April 2013

Master Control Systems Inc.
(=] LAKE BLUFF,ILLINOIS U.S.A.

PROGRAMMABLE OPTION CHASSIS - POC

Drawing 22310

Issue |




-DMC POC Option 7 Chassis

MASTER

AUX ALARM CONTACT

DEFINITIONS FIXED WHEN
CONNECTED TO DC-CU P32

(SEE TABLE BELOW)

FIELD ALARM

RELAY DEFINITIONS
AUX 1 BATTERY #1 FAILURE
AUX 2 AC FAILURE
AUX 3 BATTERY #2 FAILURE
AUX 4 LOW OIL PRESSURE
AUX 5 SWITCH OFF
AUX 6 HIGH WATER TEMP
AUX 7 FAILURE TO START
AUX 8 ENGINE OVER SPEED
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Ml Master Control Systems Inc.
s LAKE BLUFF.ILLINOIS U.S.A.

EXTERNAL DIAGRAM FOR
OPTION 7 CHASSIS - POC

Date

10 December 2014

Drawing
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I SSUE SUMMARY

" PER ECN 1775 s 16 MAR. 98

12| Add Float Level /ECN 2632 BSH 21 JUL. 04

<~ qu LIQUIDTITE

3" APPROX. APPROX. 24"
~—2" SQ. —= — NOTE: Normally Open Switch. Closes on
—————— _‘/ Falling Level. QOpens on Rising |
‘ p Level. Contaci Rating: 0.5 AVP MAX. at 28 V OC 172" NPT
I = — R — HliE==—
(l | < _ _ ___ _ ___ -y v .. .-.----- - s qi

o |
APPROX. 1
] o : CAUTION: o o (2) 16 GA. Wires
‘ ‘ Tighten Float Switch into Position by Tightening Approx. 36" Long
 With Wrench at Square Head of Pipe Plug.
Only as Shown. Tightening it any Other Way Will

Damage the Switch.

2" NPT PIPE PLUG

—

FLOAT +

* MAX SETTING =10.0
SETTING

SEE BELOW

DN MIN. TANK DIA. = 18"
FUEL
LEVEL !
IV/ POSITIONING COLLAR
N M.C.S #400105
i 1/16" ALLEN WRENCH
M.C.S #400128 NOTES :
1) Al'l Settings are Based on the
FLOAT 2" NPT Pipe Plug Being Flush

M.C.S #780344 With Inside Edge of Tank.

2) These Settings are for Diesel
0il.

3) Float Position Determined
With Float Rod Fully Extended.

L
_& CYLINDRICAL TANK FLOAT SETTING FORMULAS
3 CYLINDRICAL TANK 80% Fuel Level = 0.746 x Tank Dia.
| | FUEL LEVEL Float Level = 0.254 x (Tank Dia.) - 3.25" in Fuel (Retracted)
* Float Setting = 0.254 x (Tank Dia.) - 4.25" in Air (extended)
L
OVAL TANK FLOAT SETTING FORMULAS
2 2 2
(W _TR°8_ R’sin®
(L -ww [ (5)]) 02 = T? - 25
H OVAL TANK LEVEL SOLVE FOR 6
B-R cos( %) SCALE 3/8" = 1"
| | W LOW FUEL SWITCH MODEL
80% FUEL LEVEL = -+ Y + B 4817 (SHORT ROD)
INSTALLATION DETAILS
FLOAT LEVEL = H - FUEL LEVEL - 3.25"
FLOAT SETTING = H - FUEL LEVEL - 4.25" ML| MASTER CONTROL SYSTEMS INC.
USED ON RE-PLOT 21 JUL. 04
DRN.  Fc DES .
) ) ) APP. DATE 9 SEP.74

*For Float Settings See: 4817 - 6288_Fuel_Switch_Settings WP1

owg, 4817 155 12| SHEET 1 OF |




ISSUE

SUMVARY

13 |4 95" was 5 25" /ECN 2532 BSH 29 JUL. 04
14 | Add L lo 4817 in T-Block BSH 12 NOV. 04
LIQUIDTITE \
APPROX. 24" 3" APPROX.
NOTE: NORMALLY OPEN SWITCH (CLOSES ON v 50—
FALLING LEVEL. OPENS ON RISING
LEVEL). CONTACT RATING. 0.5 AW |  NyT———— .
MAX. AT 28 V OC | ‘
,,,,,,,,,,,,,,,,,,,, iq |
@ @ , | ‘
77777777777777777777 N ‘ 4"
| | ApPROX
CAUTION \ |
T0 TIGHTEN FLOAT SWITCH INTO POSITION TIGHTEN | . |
WITH WRENCH AT SQUARE HEAD OF PIPE PLUG

ONLY AS SHOWN. TO TIGHTEN ANY OTHER WILL DAMAGE ———

THE SWITCH.
FOR  OVAL  TANKS
0% | 80%
TAVCSIZE 1 pueL | roaT
LEVEL | SETTING
% x16 |20-38| 5
w2x2% | 32 | 63
44-1/4 x 27| 33-3/4 7-1/4
5x2s | 3412 7-14
50 x 26 | 38-114 | 8-172
NOTE :

ALL SETTINGS ARE BASED ON THE
2" NPT PIPE PLUG BEING FLUSH
WITH INSIDE EDGE OF TANK. ALSO
THESE SETTINGS ARE FOR DIESEL
OIL FOR ALARM AT 80% OF TANK

172" NPT
[E— .
(2) 16 GA. WIRES
APPROX. 36" LONG
FOR  CYLINDRICAL  TANKS
80% 80%
rm FUEL | FLOAT
LEVEL | SETTING
33 24-5/8 | 5-1/8
3 25-318 | 5-318
3 26-1/8 | 5-5/8
3 26-118 | 5-718
37 27-518 | 6-118
38 26-3/8 | 6-3/8
39 29-1/8 | 6-5/8
10 29-118 | 6-7/8
a 30-112 | 1-18
7] 31-38 | 1-112
13 32178 | 1-518
M 32-18 | 1-1/8
15 3172 | 8118
16 34-3/8 | 8-318
7 35 | 834
18 %34 | 9
L

* CYLINDRICAL TANK

Sy
L
H OVAL TANK
e

CAPACITY
80%
FUEL LEVEL
Az —
Y 80%
FUEL LEVEL

N/

2" NPT PIPE PLUG

+ MAX SETTING =33.0

POSITIONING COLLAR
M.C.S #400105
1/16" ALLEN WRENCH
M.C.S #400128

FLOAT
M.C.S #780344

CYLINDRICAL TANK FLOAT SETTING FORMULAS

80% Fuel Level = 0.746 x Tank Dia.

FLOAT «
SETTING

FUEL LEVEL

MIN. TANK
DIA.=33"

FLOAT
M.C.S #780344

Float Setting = 0.254 x (Tank Dia.) - 4.95" in Air (extended)

50% Fuel Level = 0.500 x (Tank Dia.)

Float Setting = 0.500 x (Tank Dia.) - 4.95" in Air (extended)

OVAL TANK FLOAT SETTING FORMULAS

2

(tH-ww [T ])o2-

SOLVE FOR 0
B=Rcos(g—)

80% FUEL LEVEL - % +Y+B

FLOAT SETTING = H - 80% FUEL LEVEL - 3.25"

2 SCALE 3/8" = 1"

LOW FUEL SWITCH MODEL
4817L (LONG ROD)
INSTALLATION DETAILS

MASTER CONTROL SYSTEMS INC.

LAKE BLUFF.ILLINOIS U.S A

USED ON RE-PLOT 12 NOV. 04
DRN = DES

APP DATE 13 MAR. 98
DHG 48171 155 14 sHeEeT | oF 1




ISSUE SUMMARY
6 Corrected Dwg/ECN-2057. JEM 25 May 00
7 Add Float Level /ECN 2532 BSH 21 JUL. 04
" LIQUIDTITE
3" APPROX. APPROX. 24"
~—2" 8Q. —= — NOTE: Normally Open Switch. Closes on
— / Rising Level. Opens on Falling Level. |
‘ p Contact Rating: 0.5 AVP MAX. at 28 V DC /12" NPT
3 3 ) (e a —
: : r----—----"-"-----"-"---"--------5 -] ¢ |
4II : :
APPROX . | !
} o } CAUTION: o . o (2) 16 GA. Wires
‘ ‘ Tighten Float Switch into Position by Tightening Approx. 36" Long
b With Wrench at Square Head of Pipe Plug.
Only as Shown. Tightening it any Other Way Will
Damage the Switch.
N g
2" NPT PIPE PLUG
FLOAT « + MAX SETTING =10.0
T MIN. TANK DIA. = 18"
FUEL LEVEL
lf/ POSITIONING COLLAR
1 M.C.S #400105
i 1/16" ALLEN WRENCH
M.C.S #400128 NOTES :
1) AlI'l Settings are Based on the
FLOAT 2" NPT Pipe Plug Being Flush
M.C.S #780344 With Inside Edge of Tank.
2) These Settings are for Diesel
0il.
3) Float Position Determined
With Float Rod Fully Extended.
L
_& CYLINDRICAL TANK FLOAT SETTING FORMULAS
ﬁ CYLINDRICAL TANK 80% Fuel Level - 0.746 x Tank Dia.
| | FUEL LEVEL Float Level = 0.254 x (Tank Dia.) - 3.25" in Fuel (Retracted)
* Float Setting = 0.254 x (Tank Dia.) - 4.25" in Air (extended)
L
OVAL TANK FLOAT SETTING FORMULAS
2 2 2
— W _TR68_Rsint
([(H - W) W]+ [II (7)]) 0.2 = W'T
H OVAL TANK LEVEL SOLVE FOR 8
| | B-R 005( %) SCALE 3/8" - i
i E - 80% FUEL LEveL - Xy . g HIGH FUEL SWITCH MODEL 6288
2 INSTALLATION DETAILS

FLOAT LEVEL = H - FUEL LEVEL - 3.25"
FLOAT SETTING = H - FUEL LEVEL - 4.25"

MASTER CONTROL SYSTEMS INC.
INOIS U.§.A.

LAKE BLUFF, ILL
USED ON RE-PLOT 21 JUL. 04
DRN. Fe DES.
. . . APP. DATE 22 NOV.T77
*For Float Settings See: 4817 - 6288_Fuel_Switch_Settings. WP1
DNG. 6288 1ss. 7 |sHeeT 1 oF |




Operating Instructions

Models 4817 -and- 4817L Low Fuel Switches

- and -

6288 High Fuel Switch

Installation: The switch is to be installed in a 2" nominal thread tank opening. The switch is to be
tightened by the flats located between the threads and the switch body. Do not wrench or torque the
switch body. The wiring is terminated in 3/8" seal-tight flexible conduit which is terminated with a 1/2"
nominal male threaded conduit fitting. The maximum current rating of the switch is 1/2 Amp. at 28
V.A.C. See drawing for float setting and installation details.

Low Fuel Switch Sequence: The Model 4817 and 4817L N.C. Low Fuel Switch consists of a "Form A"
reed capsule, an actuating magnet and, a ferrous magnet shunt. When the float is down (low fuel) the
magnet shunt is lowered out of the magnet field which causes the reed switch to close. This represents
the alarm condition. When the float is up the magnet shunt bypasses the magnet field away from the
reed switch causing it to be open. This is the "normal" non-alarm state.

High Fuel Switch Sequence: The Model 6288 N.O. Low Fuel Switch consists of a "Form A" reed
capsule, an actuating magnet and, a ferrous magnet shunt. When the float is up (high fuel) the magnet
shunt is raised out of the magnet field which causes the reed switch to close. This represents the alarm
condition. When the float is down the magnet shunt bypasses the magnet field away from the reed
switch causing it to open. This is the "normal" non-alarm state.

Adjustment: Drawing 4817, 4817L & 6288 shows float adjustment data for various sizes of tanks. Low
Fuel Alarm is normally considered to be at levels below 80% full.

Replacement Parts List

Model and M.C.S.

Drawing No. Part No. Description

4817 B800372 Complete Normally Closed Low Fuel Switch - Short Rod
4817L B801111 Complete Normally Closed Low Fuel Switch - Long Rod
6288 B800018 Complete Normally Open High Fuel Switch - Short Rod

Master Control Systems, Inc.
910 North Shore Drive
P.O. Box 276
Lake Bluff, IL 60044 U.S.A.
Phone: 847/295-1010 Fax: 847/295-0704

File: [.IM]Model 4817-6288.wpl Rev. 98.08.10;jsn



usl ‘yT'TT"¥00Z :"AdY € 340 T 198ys qm'sBuImeS Youms-|an48gz9-218v 3|14

*solfell plog U1 umoys sBumss 1€ 104 118829 19POIAI 40 TLT8Y [9PON (1eOly 0M1) AOY ONOT 9N (v TIION

291 29T 'S GC¢1 'S TT9 0§ 0G¢ '8 141 RVA4 0S¢ 0T 9S8/ ‘vv G/8°CT 61T ¢V - cE€L V€ .- 000 '0€ 09
00S'T 6G¢C ‘€S 000°S 89/ '6V 000 '8 T9L 9% 000 ‘0T 0T0 'vv G529 '¢T LTV TV - €3T V€ - 00§ '6¢ 65
GLE'T 9G€ ¢S G/8 'V 26 '8v 0SL°L 696 'SV 0S.°'6 ¥9¢ '€V G.€°CT ST. '0OY - V.G €€ .- 000 '6¢ 8G
0S¢ 'T €SY ‘TS G29 v 780 ‘8% G299 'L 9.1 'Sv 00S ‘6 81G ¢V 000 '¢T €70 ‘0 000 ‘6T G66 'C€ - 005 '8 LS
0S¢ 'T TGS '0S 00§ 'v LEC LY SlE L V8€ 'vv 0000 ¢LLTY 0SL°'TT TT€ '6€ G629 ‘8T LT¥ 'C€ .- ¢0 08¢ 9%
T4 ) 879 6V QlEV ¥6€ "9Y qcT 'L T6S '€V 0GL'6 9¢0 'Y 00S 'TT 609 '8€ 0S¢ ‘8T 8€8 'TE - 00§ 'L¢ o1}
000°T Sv. '8v 0S¢ 'v 0SS 'Sy 000 'L 66.L ¢V 00S '6 08¢ ‘oY SCT 1T L06 "LE 0S. LT 6G¢C 'T€ .- 000 'L¢ 1]
- EV8 LY 000 ‘v L0L vY 0S. 9 900 ‘¢v 0S¢ '6 V€S '6€ S/8 0T S0¢ 'LE S.E LT 089 '0€ - 00§ '9¢ €9
.- 0v6 "9v G/8 ¢ €98 '€V 0059 €1C 'Y 000’6 88/ '8¢ 00S 0T €0G '9€ 000 LT TOT '0€ .- 000 '9¢ [A°]
- LEQ "9V 0SL € 020 eV Gl€ 9 Ty "oy 0G/. '8 ¢v0 '8¢ 0S¢ ‘0T 108 'S€ 00S 9T ¢S '6¢ - 00§ 'S¢ TS
- GET 'SV GZ9 '€ 9.1 ¢V GZT1 9 8¢9 '6€ 005 '8 96¢ ‘L€ 000 ‘0T 660 'GE G¢T 91 €76 '8¢ .- 000 'S¢ 0S8
- [ASAN 4% GlE’E €EC TV G/8°S 9€8 '8¢ 0S¢ '8 0SS '9¢€ G29 '6 L6E V€ G29 'ST G9¢€ '8¢ - 00S 'v¢ 6V
.- 6C€ '€V 0G¢ '€ 687 'O 0GL°S €70 '8€ 000 '8 708 'GE S/E'6 G69 ‘€€ 0S¢ ‘ST 98.L '/¢ 000 ‘6T 000 'v¢ 1514
- YRAANAY ST A > 979 '6€ 00S 'S T6¢ 'LE 0S.L L 650 'SE€ 0S.°6 €66 '¢E S/8 VT L0¢ "L¢ 00S ‘8T 00§ ‘€¢ VA4
.- ves ‘v 000 '€ ¢08 '8€ 0S¢ 'S 8G¥ '9¢€ GlE L €1€ V€ 00S'6 T6¢ ‘C€ S.E VT 8¢9 '9¢ 000 ‘8T 000 '€¢ 14
- 129 'O 0S.L°¢ 8G6 'LE T4 999 'GE qcT 'L L9G ‘€€ G216 68G 'TE€ 000 'vT 670 "9¢ 00S LT 00§ ‘¢¢ 1%
.- 8T/ '6€ G629 ¢ GTT 'LE G/8 'V €.8 V€ G/8°9 T¢8 'CE G/8 '8 188 '0€ G29 ‘€T 0L¥ 'S¢ 000 LT 000 '¢¢ 144
- 978 '8¢ 005 ‘¢ T.¢C '9¢€ G29 v 080 'v€ G299 G0 ¢CE G2¢9 '8 G8T '0€ GCT ‘€T 168 V¢ 00S 9T 00S 'T¢ ey
.- €16 'LE GlE€C 8¢v 'GE 00S 'V 88¢ ‘€€ G.E9 6¢€ 'T€ 0S¢ '8 8% '6¢ 0S8 °C1 ¢T€ 'v¢ 000 9T 000 'T¢ [A4
- 0TO0 'LE Gc1 ¢ 78S 'v€ 0S¢ v G6Y 'C€ ST ) €85 '0€ 000 '8 ¢8. '8¢ SVASAN ve€L '€¢ 00S ‘ST 00S '0¢ 144
.- 80T '9€ 000 ¢ . €€ 000 'v €0L 'T€ G/8°S LE8 '6¢ G299 'L 080 '8¢ G/8 1T GGT '€¢ 000 ‘ST 000 '0¢ oy
- G0¢ 'S€ 9/8°T L68 'CE G/8°¢ 0T6 '0€ G299 'S 160 '6¢ SlE L 8.€ /¢ 00S 'TT 9.G '¢¢ 00S VT 00S 6T 6€
.- ¢0€ 'vE 0SL'T G0 'C€ GZ9 '€ 8TT '0€ GlE'S Gv€ '8¢ T4 YA 9.9 '9¢ 000 'TT 166 'T¢ 000 VT 000 '6T 8¢
- 00¥ "€€ 00S'T 0T¢ ‘1€ GlE¢E GZ€ '6¢ T4 A 665 "LC 0S. 9 ¥.6 'S¢ G529 0T 81V 'T¢ 00S ‘€T 00S 8T LE
.- L6¥ 'CE GLE'T 19€ '0€ 0G¢ '€ ¢€S '8¢ G/8 'V €68 '9¢ 00S 9 ¢le 'S¢ 0S¢ ‘0T 6€8 '0¢ 000 ‘€T 000 8T 9¢€
- 765 'TE 0S¢ 'T €25 '6¢ 000 '€ ov.Lc G29 v L0T "9¢ ST ) 0.S 'v¢ 0S.°6 09¢ '0¢ 00S '¢T 00S LT 1
.- ¢69 '0€ T4 089 '8¢ 0SL ¢ L¥6 '9¢ GlE'V ¢9¢€ 'S¢ G/8°S 898 '€¢ G/E 6 289 6T 000 ‘¢T 000 LT 143
- 68. '6¢ - 9€8 '/L¢ G299 ¢ GST '9¢ 1A A 4 979 ¢ G299 'S 99T '€¢ G296 €0T 6T 00S 'TT 00S 9T €e
.- 988 '8¢ .- €66 '9¢ GlE€C ¢9¢€ 'S¢ G/8 '€ 0.8 '€¢ 0S¢ 'S ¥9v "¢¢ 0S¢ '6 ¥¢S ‘8T 000 'TT 000 9T (A
- €86 'L¢ - 67T "9¢ Gc1 ¢ 0.S 'v¢ T4 I > 4R T 000°S ¢9.'T1¢ 0S. '8 Gv6 LT 00S ‘0T 00G ST T€
.- 180 'L¢ .- 90€ 'S¢ 000 ¢ LL]"€EC GLE € 8.€ '¢¢ 0SL'v 090 'T¢ G.€ '8 99¢ LT 000 ‘0T 000 'ST 0€
- 8.7 '9¢ - 29v ‘¢ 0SL'T ¥86 "¢¢ ST A > ¢€9 'T¢ SlEV 8G€ '0¢ 000 '8 18, 9T 00S ‘6 00S VT 6¢
.- Gl¢ 'S¢ .- 6T9 '€¢ 00S'T ¢6T '¢¢ G/8°¢C 988 '0¢ 1A 4 969 6T 00S 'L 80¢ 9T 0SL°'6 000 'vT 8¢
- €LE V¢ - Sl ¢¢ SlE'T 66€ 'T¢ G299 ¢ 0¥T "0¢ 0S.L ¢ 56 ‘8T T4 YA 629 ‘ST 0S¢ '6 00G ‘€T LC
.- 0Ly "€¢ .- ¢€6 'T¢ T4 209 '0¢ Gl€'C ¥6€ ‘6T 00S '€ ¢G¢ 8T 0S. 9 TGO ‘ST 0S. '8 000 €T 9¢
- 19G '¢¢ - 880 'T¢ - 718 '6T Gc1 ¢ 879 ‘8T 0S¢ '€ 0SS LT 0S¢ 9 (75728 A" 0S¢ '8 00S ¢T 14
.- G99 'T¢ .- G¥¢ '0¢ .- ¢¢0 6T G/8°'T ¢06 LT G/8°¢C 878 9T G/8°S €68 €T 0SL°L 000 CT 144
- 29/ '0¢ - T0¥ 6T - 6¢¢ ‘8T G291 9GT LT G299 ¢ YT 9T GlE€’S V1€ €T 0S¢ 'L 00S 'TT €c
.- 6G8 6T .- LGS 8T .- 9eV LT GLE'T 0Ty 9T 0S¢ ¢ vvy 'GT 000°S GEL'CT 0S. 9 000 'TT (A4
- 1G6 ‘8T - VTL LT - ¥¥9 9T T4 99 'GT 000 ‘¢ [A7728 A" G29 v 9GT ¢CT 0S¢ 9 00S 0T T¢C
.- S0 '8T .- 0.8 9T .- 168 'GT .- 676 'vT 0SL'T 00 'vT 1A 4 LLSTT 0SL°S 000 0T 0¢
- TST LT - 1,20 9T - 6G0 ‘ST - ELT VT QlE'T 8EE €T 0S.L°€ 866 0T 0S¢ 'S 00S ‘6 6T
.- 8¥7¢ 9T .- €871 'GT .- 99¢ V1 .- L2V €T T4 9€9 ¢CT GLE € 0¢v 0T 0SL'v 000’6 8T

Bumess pULEET Bumess pULEET Bumess WBioH Bumes WBioH Bumes WbroH Bumes WbIsH Bumes WBioH
0|4 fond 0|4 fond 0|4 fond 0|4 fond 0|4 fond 0|4 fond 0|4 fond el
uel
%56 %06 %58 %08 %SL %09 %05 punoy

(sHun "s'n) $yueL [eaLpuliAD 40y (seyoul) sbumss Jeold
S3YIUMS [anH poy 140yS -pue- BuoT]




usl ‘yT'TT"¥00Z :"AdY

€ 40 2 198ys

gm-°sBUINeS YOUMS-1an488Z9-/ T8 3|14

%56

%06

%G8

%08

%SL

%09

%05

*salfe) pjog ui umoys sbumas J[e 1oy 18829 [9POIN 10 1.T8Y [3PON (1eoly om1) A0 ONOT 8N (v TILON
TV 9 /€T 0°¢T 9'8¢T 0'T¢ 8 '0¢T 0°9¢ LETT YANAS 00T -- Z ‘88 - 29/ ¥ ¢St
8¢ €'GET LCT ¥ '9¢T €'0¢ 8 '8TT ¥ "¢ 8'TTT T¢¢ ¢ 'S0T -- /98 - 6 V. 6 ‘67T
S'¢e 0°€eT ¥ CT €'Vt L '61 8 '9TT 8 '¥¢ 6 '60T 7 'T1€ ¥ '€0T -- €68 - L€l 1A )
(AR L '0ET L'TT 1221 761 L VIT T2 080T S '0¢ 9 °'T0T € '8y 8 €8 - 2L 8 vl
2t ¥ '8¢T 71T 0°0¢T .81 LCTT ¥ 'G¢ T 90T 8 '6¢C 6 ‘66 €LY €28 - T'1. ¢ el
6°'¢C T°9¢T T'TT 8LTT T'8T L 0TT 8 'v¢ ¢ 'v01 ¢ 62 T°'86 ¥ '9v 6 '08 - 6 '69 L '6ET
S'¢ 8 '¢e¢T 80T L 'STT 8.1 /. '80T T '¥¢ €201 €8¢ €96 TGy ¥ 6. - 989 ¢’LET
-- S 'T¢T ¢ 0T 9°'€TT T°LT /. '90T S'ee 7 '00T 9.2 S V6 T vy 6°LL - €°/9 9 'VET
-- ¢ 61T 86 7 ITT G917 L '¥0T 6 '¢¢ G '86 L°9¢ .26 A 4 g9/ - 099 T°¢CeT
- 6 '9TT S'6 € '60T ¢ 91 . '20T ¢'ac 9 '96 0°'9¢ 6 ‘06 6 °'T¥ 0°'G. - 8 '¥9 S '6¢T
-- 9 V1T 2’6 T°/0T 961 . 00T 9°'T¢ L '¥6 ¥ 'S¢ Z '68 0'Tv G'€L - G'€9 0221
- €¢It 9'8 0 'S0T 6 71 986 0'T¢ 8'¢6 ¥ 've 7.8 L '6€ 0°¢. - Z¢'29 S A
-- T°0TT €'8 8 '¢0T 9Vv1 996 €'0¢ 6 06 8 '€¢ 9°G8 L '8¢ 9°0L €'8v 0°19 6 'TCT
-- 8,01 6L . '00T 0¥l 9'v6 L'61 068 8 '¥¢ 8 ‘€8 8°.€ T°'69 0Ly . 69 7 '6TT
-- G 'G0T 97/, 986 €el 926 .81 ¢'/8 T V¢ 0°¢8 S '9¢ 9°/9 L °SY ¥ ‘89 8 9T1T
- ¢ 'e0T 0L ¥ 96 0°¢T 906 781 €68 ¢ '€ ¢ '08 9 'GE 299 S vy rAAS I AN
-- 6 00T L9 €76 ¥ CT 988 ST ¥ €8 S ¢¢ S8/ 9 've L '¥9 A 4 6 'SS 8 'TTT
- 986 79 T°¢6 L'TT 998 891 S'18 6°'T¢ L9/ € '¢ee Z'€9 6 TV 9 'vS ¢ '60T
-- €96 09 0°06 71T 9'¥8 ¢ 91 9°6. 0°'T¢ 6 ¥, VA4 819 9 'of €'¢eg /. 90T
- 0'v6 'S 8.8 8 0T G 'Z8 9 'GT Ll €'0¢ T°¢L ¥ 1€ €09 ¥ '6¢ T ¢S T'v0T
-- L°'16 T°S /'S8 ¢ 01T G508 6 7T 8°'G/ 76T €'1. AN 8 ‘89 T '8¢ 8 0§ 9 °'T0T
- ¥ '68 8 'y 9°'¢8 86 S8 VT 8 '€l . '8T G 69 ¢ '6¢ €19 8 '9¢ S 6V T°66
-- T°/8 1720 4 718 2’6 g9/ L€l 0°¢l T°8T 8°/9 6 L2 6 'SS 9 'S¢ € '8y S 96
- 8 '¥8 8¢ €'6L 9'8 S v, 0°€T T'0L T°LT 099 0°.¢C 172 74% € 've (VWA 0'v6
- G 'Z8 S°¢ 111 €'8 g¢l ¥ CT Z'89 G917 Z'¥9 0°9¢ 6 ¢S 0°ge L 'Sy 716
- ¢ '08 ¢'¢t 0°'G. 97/, S'0L L'TT €99 9'GT ¥ 29 8 '¥¢ SIS 8 'TE S vy 6 '88
-- 082 6°¢C 8¢/l 0. ¥ '89 T'11 ¥ '¥9 6 71 909 8 '€c 0 '0S S '0¢ A 4 ¥ 98
-- YAN<VA -- L0, L9 ¥ '99 S 0T G529 vl 8 '8G ¥ 've S '8Y ¢ '6¢ 6TV 8 ‘€8
-- Vel -- 989 09 ¥ '¥9 86 909 €el T°.9 S'ee Ty 6 L2 9 0 €18
-- T'TL -- ¥ '99 ¥'q ¥ 29 ¢'6 /. '89 L'CT 9¢€ "SS9 ¢'¢c 9 'G¥ 192 ¥ '6€ '8
-- 8 '89 -- €79 T°S ¥ 09 9'8 8 99 T¢T G €9 €'T¢ T vy ¥ "G¢ T '8¢ ¢ 9.
- G99 - T°29 vy ¥ ‘89 6L 6 'vS T'TT LTS €'0¢ 9 ¢V T '¥¢ 8 '9¢ L'€L
-- Z'¥9 -- 0°09 8¢ ¥ 99 €/ T°€S S0 6 6V T'6T ¢ 1y 8 '¥¢ 9 'G¢ T'1T.
-- 6 °'T9 -- 8.9 S'¢ ¥ 'vS L9 ¢ TS G'6 T8y 781 L '6€ S'ee €'ve 989
-- 9 '6S -- . 'SS 6°¢C €'¢S 09 € 6V 68 ¥ 9y T°.T ¢ '8¢ ¢'¢¢ 0°¢e 099
-- €19 -- 9 €9 -- €09 ¥'q 7AVA €'8 9 'vv 6 'ST 8 '9¢ 0'T¢ 8'1¢ S'€9
-- 0SS -- ¥ 19 -- € '8y 8y S 'Sy €/ 8 ¢y 6 71 €'G¢ L '61 S '0¢ 019
- YAA -- €6V -- €9Y T 9'¢y L9 0Ty L€l 8¢ ¥ '8T ¢ '6¢ ¥ '8G
-- ¥ '0S -- A 4 -- €'vy S'¢g LTy L'S ¢ '6¢ .21 €'¢¢ T°.T 6 /¢ 6 'GS
- '8 - 0 'Sy - 1A 4 6°'¢C 8 '6€ T'S VL€ L'TT 6 '0¢€ 6 'ST 1 '9¢ €'€es
-- 6 ‘S -- 6 ¢V -- €0y -- 6 /€ 1720 4 AN 50T ¥ "6¢ 91 ¥ 'S¢ 8 '0S
- 9'¢y - L0y - ¢ '8¢ - 0'9¢ S'¢ 6 ‘€€ S'6 6°L¢ €'el T'¥¢ € '8y
-- €1y -- 9 '8¢ -- ¢ '9¢ -- T'¥¢€ 6°¢C T°¢¢ 9'8 G '9¢ T¢T 6 '¢¢ LSy
Bumes WbIeH Bumes WbIeH Bumes WbIeH Bumes WbIeH Bumes WbIeH Bumes WbIeH Bumes WbIeH
Je0]4 1an4 Je0]4 1an4 Je0]4 1an4 Je0]4 1an4 Je0l4 1an4 1e0|4 1an4 Je0l4 lan4 elq

Auel
punoy

(sMun 21IBN) Sue L [edlpul]AD o4 (s4838Wnua)) sbumes 1eo|4

SBU21IMS |an4 poy 14oys -pue- HuoT




usl ‘yT'TT"¥00Z :"AdY

€ 340 € 193ys

gm-°sBUINeS YOUMS-1an488Z9-/ T8 3|14

*solfell plog U1 umoys sBumss 1€ 104 118829 19POIAI 40 TLT8Y [9PON (1eOly 0M1) AOY ONOT 9N (v TIION

"suoIsUBWI YoUMS [and UBIH Joy 8829 Buimelq oy Jejey (o1
'suoISUSWIQ YOUMS [an4 MOT (1e0]4 omL) poy BuoT oy 1218y Buimelq o) Jajey (6
"SUOISUSWIQ YoNMS [an4 MO (¥e0ld 9|Buls) poy Hoys oy 218y Buimelq o) 194y (8
‘]an4 [9sa1Q 40} pare|najed ate sanjeA Buies 1eold (2
(umoQ) papuaix3 (poy) 1eoj4 8yl Yyum ‘agnl apins poy 1eojd ayl Jo wonog ay) 0} (Saydums |an4 poy Buo uo 1eoj4 doj Jo) 1eoj4 ay: Jo doy syl wody asuelsip ayr si Bumas 1eoj4 (9
*(Ajuo aauaiaye. 40y) Muel ayy Jo do) 8yl 0} [9A3T 9N By} WOy 8dUBISIP By} aJe sanjeA JyblaH Iy

*(AJuo adualajal J04) wonog Mue] anoge |an4 Jo WbisH ate sanjea WbisH [an4 (S
*SOl[e) plog Ul umoys sBuImeS T[e 40} 18829 13POIN 40 1218 I19POIN (¥eols omM1) AOY ONOT asn (v
"%56 NI %08 ale sBumas (88z9) UoMMS [ans] Jand UBIH [eatdAL (¢
"9608 NIYY %05 aJe sBumas (L18v) YIUMS anaT [9n4 moT [eatdAL (2
"8T-2-V 02-VddN PIepuels "v'd'4'N sduaiapay (T

:S310N

¢ 91 6 '9¢ T°00T 0°'T¢ 6 °'T¢ T 'G6 ¥ ¢ € 'GE L'T6 L '6€ 2 ¢S 8 V. 8 '0S S°€9 G'€9 099 0221
0°¢T 6 '€¢ ¥ '06 9.1 ¢ '8¢ T98 0'T¢ L'T¢ 928 € 've 0Ly €19 S v¥ ¢ 1S rAWAS ¥ ‘89 € VvTT
¢ 91 T°0¢ €68 9°0¢ €'1¢ T°'18 G'¢¢ € €€ T'6. 0 've ¥ 9y 099 S ey L'€S L '€S 989 8'TT1T
¢ 'Sl 0°9¢ .08 ¥ 61 0'0¢ L°9. 0'T¢ 6°'T¢ 8 v/l 7 'T€ T vv €29 9 0¥ € '€q €'¢eq 0°09 L '90T
9 IAA) v Z 0T 6 0¢ 8¢9 fou A ) 0 'S¢ ¥ '99 8 ¥¢ /AR 0 ¥9 0 €€ l S¥ /l S¥ 9 0F ¥ '16
Bumes WPIeH WPIeH Bumes WbIeH WPIeH Bumes WPIeH WPIeH Bumes WPIeH WPIeH Bumes WPIeH WbIeH

1e0]4 Ay [ong 1204 ay [on 10| Ay [ong 1e0]4 Ay [ong 10| Ay [ond UIPIA wbisy

0,

0,

0,

0,

(s1819WNUBYD) sBuMas 1e0jd -- Yuel [eAQ

0,

G/€'9 | G09 0T |S6E°6E| 0528 | L¥PS'CT | €SV LE| GC9'6 068 €T | OTT '9€ | S¢9 'ST | 09G '0C¢ | O¥¥ "6 | 000 '0C | 000 'S¢ | 000 °'SZ | 000 92 | 000 ‘0§
G621 'S 9T¥ '6 | ¥8G'GE | G.8°'9 | 660 'TT | T0O6 ‘€€ | 0SC '8 087 '¢T | 0¢S '¢c | 00S ‘€T | 06% ‘8T | 0TS '9¢ | 00S LT | 00S'2C | 00S '¢¢ | 000 °€Z | 000 ‘S¥
G/€'9 [ 099 0T |06S°€E| SGCT '8 | Tee'¢T | 616 'TE | G/.8'8 70T €T | 9¥T 'TE | 0GZ ‘€T | 08¢ '8T | 0.6 'GZ | SCT LT | OET '¢¢ | OET '¢¢ | 000 'L¢ | 0GC '¥¥
0009 |L€C2°0T|€9L°TE| SG¢9°L | 6T8°'TT | T8T '0E€E| 0SC '8 LGS 'CT | €v¥ '6C | GLE'CT | 09€ LT | O¥9 '¥C | 000 '9T | 000 ‘'TZ | 000 ‘'TZ | 000 ‘92 | 000 ¢V
006~ ‘9 2 "6 000 ‘¥ 028 10/ °0 9 098 ‘6 0T ‘9 0S/ 6 O/ ‘¥ 097 ° 000 ° 000 '8 000 '8 000 9 000 9
Bu 11188 b 1aH wbeH | Buiiies b 18H b 1aH Bu 11198 b 1aH b 1aH Bu 11198 b 1aH b 1aH bu 13188 b 1aH b 18H Uipm b 18H
1e0 |4 1y [an4 10 |4 1y [an4 1e0 |4 1y [an4 1e0 |4 1y [an4 120 |4 1y [an4
%06 %08 %G/ %09 %09

(seyouy) sbuimes 1eo|d sbuiiss Muel [eAQ

S8YIUMS |an4 poy 140ys -pue- Buo]







A3-060

MASTER CONTROL SYSTEMS, Inc.





