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INTRODUCTION

This instruction manual provides information about the operation and installation
Genset Controller. To accomplish this, the following information is provided. @

e General Information and Specifications

e Controls and Indicators 0
e Functional Description Q

e Communication Software @

e [nstallation
e Test Procedures

ARNING!

To avoid personal injury o I nt damage, only qualified personnel should
perform the procedures ingthi ual.

@ NOTE

B that the controller is hard-wired to earth ground with no smaller than 12

G,copper wire attached to the ground terminal on the rear panel. When the

ontfoller is configured in a system with other devices, it is recommended to use
parate lead to the ground bus from each unit.
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PRODUCT REVISION HISTORY

DGC-1000 Digital Genset Controllers with part number 93589XXXXX incorporate an SAE CANAI1939
interface to support electronically controlled engine applications and replace earlier versions of the DGC-
1000 with part number 93275XXXXX.

The following information provides a historical summary of the changes made to the embedded software
(firmware), PC software (BESTCOMS), and hardware of the DGC-1000. The correspondingyrevisions
made to this instruction manual (9358900990) are also summarized. Revisions are listed in chronological

order.

Firmware Version

Change

3.04.XX, 06/02

Initial release

3.05.XX, 09/02

Increased ECU settling time

Embedded the firmware part number for display on HMI LCD and in
BESTCOMS

Maximum value for low fuel alarm threshold"'was increased to 100%

3.06,XX, 03/03

Not released for production

3.07.XX, 09/03

Added capability of Stop/Startycontrol for Volvo Penta EDC

3.08.XX

Not released to production

3.09.XX, 04/04

Added access level settingyforthird-party Modbus programs
Added Event Log capability
Added Volvo Speed,Selectiand Accelerator Position settings

3.11.XX, 10/05

Added support foprMT UMDEC ECUs
Added configurable/ECWU contact and pulsing disable settings

3.12.XX, 11/05

Added 4-Wire DeltavAuxiliary Input function

3.13.XX, 07/06

BESTCOMS Version

Added communications settings (read-only) to the front-panel LCD menu

Change

2.01.00, 06/02

Initial release

2.02.XX, 09/02

Added display of the firmware part number
Carrected power factor polarity display error

2.03.XX o ‘W Not released to production
2.04.XX, 09/03 %" Added support for Volvo Penta EDC
2.05.XX e Not released to production

2.06.XX, 04/04

Added access level setting for third-party Modbus programs
Added communication port phone book
Added Event Log selection to menu bar
Added Volvo Speed Select and Accelerator Position settings

2.07.XX, 10/05

Added support for MTU MDEC ECUs

Required OEM-level password access to change CANBus Interface
settings

Added configurable ECU contact and pulsing disable settings

2.08.XX, 11/05

Added 4-Wire Delta Auxiliary Input function

DGC-1000
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Hardware Version

Change

C, 06/02 Initial release

D, 09/02 Converted capacitors C52 and C64 to non-polarized part

E, 09/02 Replaced Digital circuit board micro controller with new part programmed
with firmware version 3.05.XX

F, 01/03 Began using anti-static packing materials during shipment

G, 09/03 Added Volvo engine Stop/Start control via J1939 interface

H, 02/04 Minor firmware enhancements

J, 04/04 Implemented firmware version 3.09

K, 08/04 Modified LCD heater circuitry to compensate for supplier changés'in
LCD heater control chip

L, 08/04 Minor firmware and BESTCOMS software enhancements

M, 11/04 Implemented firmware version 3.10

Manual Revision Change

—, 01/02 Initial release

A, 06/02 Added new BESTCOMS screen images
Added ECU and state machineg,documentation to Section 3
Created Appendix A, DGC-1000"Settings Record

B, 08/03 Added material pertaining to DGE-1000 communication with Volvo Penta
EDCs
Added rear-panel HMI infopmatien and diagram showing the location of
the CAN connector to Sectioni2
Added informationg@garding DGC Isolator Kits to Section 4
Added a table listing CAN terminations and a diagram showing the CAN
cable assembly to'Section 4
Replaced the System Settings screen, shown in Section 6, with revised
screen contaiping additional settings
Inserted additional’settings of BESTCOMS System Settings screen to
the settings,record of Appendix A

C, 04/04 Section 3
Addedisingle“phase formulas for total kVA, kW to Section 3
Added oililter differential pressure, fuel filter differential pressure, and
crankcase pressure parameters to Table 3-1
Section 4
Added torque specification for mounting hardware to Section 4
Changed all Volvo Penta EDC references in text and illustrations to
Volvo Penta EDC IlI.
Section 6
Incorporated changes to Phone Book and Comm Port screens
Added description of Event Log screen, Metering screen’s ECU Data
tab, Engine Configuration screen, third party access level, and CAN Bus
Speed Select and Accelerator Position settings

D, 08/05 Added material pertaining to DGC-1000 communication with MTU MDEC

ECUs

Added recommendation of a user-supplied serial server for DGC-1000
communication over an Ethernet LAN/WAN

Add information about configurable ECU contact and pulsing disable
settings

iv
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Manual Revision Change

E, 11/05 e  Added 4-Wire Delta formulas to Section 3, Functional Description,
Microprocessor, Formulas.

e  Added 4-Wire Delta information to Section 6, BESTCOMS Softwar:
Setting Definitions, Input/Output Settings, Programmable Input ta
Setup Tab

e  Added Programmable Input Contact Setup chart to the DGC-100
Settings Record in Appendix A.

F, 07/06 e  Added illustration and description of HMI menu 2.5 (communications

settings)
e  Added HMI menu 2.5 to Figure 3-7 (menu 2 illusirati

e  Corrected Figure 3-9 (wrong menu shown)
e Added note to Section 3 regarding the DGC-1 ting mode at
power-up

e  Added note to Table 3-5 and 3-6 regardir@ elay functionality

)
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SECTION 1 ¢ GENERAL INFORMATION

DESCRIPTION

The DGC-1000 Digital Genset Controller provides integrated engine/genset control, protection, @nd
metering in a single package. Microprocessor-based technology allows for precise measurementisetpoint
adjustment, and timing functions. Front panel controls and indicators provides quick and simple operation.
BESTCOMS software allows easy customizing of the DGC-1000 for a specific application. Because of the
DGC-1000's low sensing burden, dedicated potential transformers (PTs) and current transformers (CTs)
are not required. The backlit liquid crystal display (LCD) can be read under any lighting and temperature
condition.

A CANBus interface provides electronic communication with engine control units (ECUS) supporting the
SAE J1939 protocol or the MTU MDEC proprietary protocol. The CANBusfinterface provides direct
access to oil pressure, coolant temperature, and engine speed sensors. These parameters can be read
directly from the ECU over the J1939 communication interface. When availablejaehgine diagnostic data
can also be accessed.

FEATURES
DGC-1000 Digital Genset Controllers have the following features.
e Resistant to moisture, salt fog, dust, and chemical contaminants

e Resistant to the entrance of insects and rodents

e Suitable for mounting in any top-mount enclosure

e Suitable for controlling isolated generating systems oriparalleled generating systems

e Easy setup through serial communication and BESTCOMS, software

o CANBus interface provides high-speed communicationfwith the ECU on electronically-controlled

engines utilizing the SAE J1939 protocol or MTU MBEC protocol

FUNCTIONS

DGC-1000 Digital Genset Controllers perform the following functions.

Protection Metering

* Engine oil pressure e Generator voltage

* Fuellevel sender e Generator current

e Coolant temperature e Generator frequency

» Overload ¢ Engine coolant temperature
e Engine oil pressure

Control e Engine rpm

e Engine cranking e Engine run-time

e Engine cool-down e Watts
e VA

Monitoring e Power factor

e Battery donditioh e  Watthours

¢ Enginé’maintenance e Battery voltage

e Battéry chargerfailure e Fuel level

Detection Reporting

e Fuel leak o Engine diagnostics

e Low eoeolant level

OWTPUTS

Six sets of isolated, form A output contacts are provided: Start, Fuel Solenoid, Pre-start, Alarm, Pre-
alarm, and EPS Supplying Load. An addition eight sets of Form C output contacts are available as an
option. See Specifications, Output Contacts for contact ratings and terminal assignments.
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OPTIONAL EQUIPMENT
Optional equipment available to the DGC-1000 is described in the following paragraphs.

Auxiliary Inputs and Outputs (Style AXX)

An auxiliary 1/0 assembly, with four sets of input contacts and eight sets of output contacts, is available
for applications that require more input and output contacts. The additional input contacts can be
assigned to a desired function by using BESTCOMS to label the inputs so that the front panel LCD
displays the proper message. The additional output contacts can be programmed through BESTCOMS to
perform the desired actions.

Dial-Out Modems (Style X1X and X2X)

Two dial-out modems are available. When an alarm or pre-alarm condition occurs, the modem will dial up
to four telephone numbers, in sequence, until an answer is received and the conditigh iSyanfiunciated.
The standard modem (style X1X) has an operating temperature range of 0°C to 50°C (32?F to 122°F).
The extended operating temperature range modem (style X2X) operates over the range of=40°C to 70°C
(-40°F to 158°F). Both modems support the MNP10OEC protocol for optimizing, data*transmission in
cellular applications.

Enhanced Communication (Style XXC)

Enhanced communication provides remote start/stop genset control, remotg fault viewing and reset, and
remote engine/generator parameter metering. This option requires a‘dial-out modem.

Remote Annunciation Display Panel (RDP-110)

Applications requiring remote annunciation can use the Remote Display Panel, RDP-110. This display
panel can annunciate all DGC-1000 alarms, pre-alarms, and gperating conditions.

MODEL AND STYLE NUMBER

DGC-1000 electrical characteristics and operatinggféatures are defined by a combination of letters and
numbers that make up the style number. The DGC-1000 style number identification chart is shown in
Figure 1-1.

DGC-1000 -

Model Number I |

Auxiliary 1/0 Dial-Out Modem Communication
N) No.auxiliaryll/O 0) No dial-out modem N) Standard
A) 4.inputs)8,outputs 1) Standard modem C) Enhanced
2) Extended operating
temperature range D2850-11.vsd
modem 06-07-99

A Requires a dial-out modem.

Rigure 1-1. DGC-1000 Style Number Identification Chart

The model number @nd style number appear on a label located on the Analog circuit board. Upon receipt
of a unit, be sure*to,check the style number against the requisition and packing list to ensure that they
agree.

Style Number Example
If a style number of A1C were specified, the DGC-1000 would have the following features.
DGC-1000 Digital Genset Controller

A Aucxiliary 1/0O: 4 contact inputs and 8 contact outputs
1 Dial-Out Modem: standard modem
C Communication: enhanced communication

1.2 General Information DGC-1000



SPECIFICATIONS

DGC-1000 electrical and physical specifications are listed in the following paragraphs.
Current Sensing O
Continuous Rating O
1 A Inputs: 0.02t0o1 A
5 A Inputs: 0.1to5A
One Second Rating L 4
1 A Inputs: 20A
5 A Inputs: 100 A
Accuracy: +0.5% of reading or £1 A, whichever is greater X 7°F))
Terminals: %
1 A Inputs: P9, P11 (A-phase), P6, P8 (B-phase), P3@ se)
5 A Inputs: P10, P11 (A-phase), P7, P8 (B-phase), P4, P -phase)
Voltage Sensing
Continuous Rating: 12 to 576 V rms, 50/60 Hz
One Second Rating: 720V rms

Accuracy: 10.5% or reading or £1 V, w| vV greater (at 25°C (77°F))

Burden: 1VA

Terminals: P34 (A-phase), P35 (K 36 (C-phase), P37 (neutral)
Frequency K

Range: 410 70 Hz

Accuracy: +0.25% of ing .1 Hz, whichever is greater (at 25°C (77°F))

Contact Sensing

Configuration \
Emergency Stop: NC,

Battery Charger Failure: NO,
Automatic Transfer Switch:
Low Coolant Level:
Auxiliary 1 — 4:

L £
Terminals &
Emergency Stop: \ 17, P18
Battery Charger Failure; P16, P41
Automatic Transfer Switch: P15, P41

Low Coolant : P14, P41
Auxiliary,1: P5, P41
Auxilia \ P9, P41

P13, P41
P17, P41

Engine Sys Inputs *
* Stated accuracies are subject to the accuracy of the senders used.
el Leve?Sensing

nput Range: 240 to 33 Q nominal
ccuracy: +1% at 25°C (77°F)
Default Transducer: Isspro R-8925 or equivalent
Fuel Leak Sensing
Detection Level: <5 Q across fuel level input
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Coolant Temperature Sensing

Input Range: 637.5t0 62.6 Q (corresponds to 100 to 300°F (37 to 149°F))
Accuracy at 25°C (77°F):  +£0.5% of reading or £1°, whichever is greater for measurement range of
37 to 115°C (99 to 239°F)

Default Transducer: Stewart Warner 334-P
Oil Pressure Sensing
Input Range: 240 to 33.5Q (corresponds to 1 to 100 psi)
Accuracy at 25°C (77°F)
0 to 100 psi: +0.5% of reading or £1 psi, whichever is greater
0 to 690 kPa: +0.5% of reading or £7 kPa, whichever is greater
Default Transducer: Stewart Warner 411-K
Battery Voltage Sensing
Nominal: 12 or 24 Vdc
Range: 81to 32 vdc
Battery Dip Ride-Through: 6 Vdc for 0.75 s
Accuracy: +0.5% of reading or £0.1 Vdc, whichever is greatemat 25°C (77°F)
Burden: 16 W maximum
Magnetic Pickup Sensing
Voltage Range: 3 V peak (during cranking) to 35 V peak gontiuous into 10 kQ
Frequency Range: 32 to 10,000 Hz
Engine Speed Sensing
Range: 750 to 3,600 rpm
Accuracy: +0.5% of reading or £2 rpm, Wwhichever is greater at 25°C (77°F)

Output Contacts
Configuration

Start: SPST, NO
Fuel Solenoid: SPST, NO
Pre-Start: SPST, NO
Alarm: SPST, NO
Pre-Alarm: SPST, NO
EPS Supplying Load: SPST, NO
Auxiliary 1 — 8: SPDT
Ratings
Start: 10 A at 28\/de, make, carry, and break
Fuel Solenoid: 10 A'at 24, Vdc , make, carry, and break
Pre-Start: 2Aat30 Vdc, make, carry, and break
Alarm: 2°Avat 30 VVdc, make, carry, and break
Pre-Alarm: 2 A at'30 Vdc, make, carry, and break
EPS Supplying Load: 2 Alat 30 Vdc, make, carry, and break
Auxiliary 1 — 8: 2"A at 30 Vdc, make, carry, and break
Terminals
Start: P25, P26
Fuel Solenoid: P19, P20
Pre-Start: P21, P22
Alarm: P23, P24
Pre-Alarm: P27, P28
EPS Supplying Load: P29, P30
Auxiliary 1: P4 (NO), P2 (NC), P3 (COM)
Auxiliary 2: P8 (NO), P6 (NC), P7 (COM)
Auxiliann3: P12 (NO), P10 (NC), P11 (COM)
Auxiliary 4: P16 (NO), P14 (NC), P15 (COM)
Auxiliary 5: P20 (NO), P18 (NC), P19 (COM)
Auxiliary 6: P23 (NO), P21 (NC), P22 (COM)
Auxiliary 7: P26 (NO), P24 (NC), P25 (COM)
Auxiliary 8: P29 (NO), P27 (NC), P28 (COM)
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Horn Output

Compatible Devices:

Terminals:

Calculated Data

Power Factor
Range:
Accuracy:

Kilovoltamperes

Range:
Accuracy:

Kilowatts

Range:
Accuracy:

Kilowatthours
Range:
Accuracy:

Engine Run Time
Range:
Accuracy:

Maintenance Interval

Range:
Accuracy:

Communication Interface

Full Duplex RS-232 Port

Connection:
Baud:

Data Bits:
Parity:

Stop Bits:

Telephone Modem (FCC, part 6

Operating Temperature Ran
Standard (style X1X);
Extended (style X2

K& to 70°C (=40 to 158°F)
Differential Bus V e\
Maximum Voltag
Communicati :

CANBus Interface

Type Tes‘s
ck:
ion:

Salt Fog:

Basler 29760, Mallory SC628NL

P31 (-), P45 (+) O

L 4

+1.0 to —1.0, both leading and lagging
+0.01 PF at 25°C (77°F)

0to0 9,999 kVA

+0.5% of reading or 0.1 kVA, whichever is grea\@(WOF)

0to 9,999 kW

+0.5% of reading or £0.1 kW, whichever @ 25°C (77°F)
0 t0 999,999,999 kWh

+0.5% of reading or 1 kWh, which is greater at 25°C (77°F)

01t099,999 h
10.5% of reading or £1 h, w eris greater at 25°C (77°F)

0to0 5,000 h

+0.5% of reading or ever is greater at 25°C (77°F)

Female
1200, 24
8

None

1

onnector (COM1)
9600

DB
00

ven

26 modem)
°C (32to 122°F)

1.5to 3 Vdc
—32 to 32 Vdc with respect to negative battery terminal
250 kb/s maximum

—40 to 70°C (40 to 158°F)
—40 to 85°C (40 to 185°F)

Withstands 15 G in each of three mutually perpendicular planes

Withstands 2 G, in each of three mutually perpendicular planes, without
structural damage or degradation of performance. Device was swept
over the range of 10 to 500 Hz for a total of six 15-minute sweeps.

Qualified to ASTM-117B-1989

DGC-1000
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Radio Interference: Type tested using a 5 W, handheld transceiver operating at random
frequencies centered around 144 and 440 MHz with the antenna located
within 150 mm (6”) of the device in both vertical and horizontal planes. :

Dielectric Strength: 2,352 Vac at 50/60 Hz for 1 second between voltage sensing inputs and
all other circuits. 500 Vac at 50/60 Hz for 1 minute between any of th
following groups. 0

Current Sensing Inputs: 8 mA
RS-232 Port (COM1): 6 mA

UL Recognition ¢

All DGC-1000 controllers are UL recognized per Standard 508, Standard for Industrial Contr ment
(UL file E97035). \

CSA Certification @
All DGC-1000 controllers are CSA certified per Standard CAN/CSA-C22.2, Numberl4 CSA file LR
23131.

Physical
Weight: 907 g (2.0 Ib)

Dimensions: See Section 4, Installation for devicel di ions and panel cutout
requirements. §

>
N
NI

L 4

Q
&
&

L 4
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SECTION 2 ¢ HUMAN-MACHINE INTERFACE

INTRODUCTION

The DGC-1000 human-machine interface (HMI) consists of controls and indicators accessed at the front
panel and terminals and connectors accessed at the rear panel.

FRONT PANEL
Figure 2-1 shows the HMI components of the front panel. Table 2-1 lists the locators ef Figure 2-1 along

with a description of each HMI component.
© (o ;E) ;@

P0019-10
08-18-03

Generator Generator Generator Generator
Voltage Amps Phase Frequency

v v
Not | Supplying
Auto Alarm Load
O o ()
Qil Coolant Battery Run
Pressure Temperature Voltage Time
Phase Alarm Lamp < < : >
Toggle Silence Test
A \ .
_Raise_ Lower % Previous iRy
Scroll Scroll nter 70938
Run Off Auto *4@

fo 1% o
R @ P10 N$£ %g%
kigure 2-1. Front Panel HMI Components

Table 2-1. Front Panel HMI Descriptions

Locator Description

A Display.Lheatwo line by 20 character liquid crystal display (LCD) is the primary interface for
meteringgalarms, pre-alarms, and protective functions. The LCD has three display modes:
NearmalfAlternate, and Menu. In Normal mode, the displayed parameters correspond to one of
the eight labels surrounding the display. In Alternate mode, the LCD displays parameters and
the corresponding labels. In Menu mode, the LCD scrolls through the DGC-1000 parameters.

B Phasé Toggle Pushbutton. Pressing this control scrolls through the parameters available in
Narmal display mode.

C Not in Auto Indicator. This red LED lights when the DGC-1000 is not operating in Auto mode.

D Alarm Indicator. This red indicator lights continuously during alarm conditions and flashes
during pre-alarm conditions.

E Alarm Silence Pushbutton. Pressing this control resets the DGC-1000 audible alarm.

F Supplying Load Indicator. This green indicator lights when the generator is supplying more
than two percent of rated current.

G Lamp Test Pushbutton. Pressing this control tests the DGC-1000 indicators by exercising all

LCD segments and lighting all LEDs.

DGC-1000 Human-Machine Interface 2-1




Locator Description

H Auto Pushbutton. Pressing this control places the DGC-1000 in Auto mode.

I Auto Mode Indicator. This green LED lights when the DGC-1000 is operating in Auto mode.

J Off Pushbutton. Pressing this control places the DGC-1000 in Off mode.

K Off Mode Indicator. This red LED lights when the DGC-1000 is in Off mode. @

L Run Mode Indicator. This green LED lights when the DGC-1000 is operating in Run mode.

M Run Pushbutton. Pressing this control places the DGC-1000 in Run mode.

N Display Toggle Pushbutton. Pressing this control scrolls through the display modes. ¢

(0] Previous Pushbutton. Pressing this control scrolls through LCD display modes.

P Select/Enter Pushbutton. This control is pressed to enter menu sublevels an

Q Lower/Scroll Pushbutton. This control is pressed to scroll backward t
decrement setpoints.

R Raise/Scroll Pushbutton. This control is pressed to scroll forward throug % increment
setpoints. N }

REAR PANEL
All DGC-1000 terminals and connectors are accessed at the rear pa e 2-2 shows the HMI

components (except the CAN interface connector) of the rear pan 2 2 lists the locators of
Figure 2-2 along with a description of each rear panel HMI compone

B

CHASSIS BATTERY EMERGENCY ATS |, CLNT CHRGR MAG PICK UP‘
+

LEVEL FAIL

< o - © ~ o < © o o
g o a a N a a N g 2
REMOTE DISPLAY N —
POWER AUX T py
A B - —

VOLT VoLT VoLT VOLT

PHA PHB PHC ‘ NEUTRL‘

:,H gﬁ gﬁ ;ﬁ O
& & & &

8 p12 AUX4 pig AUX5 oo AUX6 pp3 AUXT pog AUXB pog
— — —

—
I L
of «fl @ g P3 P11 P15 P19 P22 P25 P28
s &y &) € = = = — = =
P2 P14 P18 P21 P24 P27
— — — — — —

Auxiliary I/O Assembly
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L 4

Figure 2-2. Rear Panel HMI Components
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Table 2-2. Rear Panel HMI Descriptions

Locator Terminals Description

A P41 Chassis Ground. This terminal provides the chassis ground
connection. The DGC-1000 must be hard-wired to earth ground
with no smaller than 12 AWG copper wire.

B P1(+), P2 (-) Battery. DGC-1000 operating power is applied to these terminals,
The DGC-1000 accepts a hominal input of 12 Vdc or 24 Vdc.

C Contact Sensing Inputs

P17, P18 Emergency Stop. An open circuit at this input initidtes an
emergency stop. During an emergency stopg“the DGC-1000
removes power from all output relays.

P15, P2 Automatic Transfer Switch. A closed circuit at this iAput starts the
engine when the DGC-1000 is operating in Autg,mode.

P14, P2 Coolant Level. When the voltage sensed atthis input decreases to
zero, the DGC-1000 annunciates a low coelantilevel condition.

P16, P2 Battery Charger Fail. When the vo0ltage JSensed at this input
decreases to zero, the DGC-1000gannunciates a battery charger
failure.

D P32 (+), P33 (-) Magnetic Pickup. Voltage reeeived%at this input is scaled and
conditioned for use as a,speed signal. This input is not used when
the CAN interface is enabled.

E Transducer Inputs

P38, P46 Oil Pressure. This input“eenpects to a user-supplied oil pressure
transducer. The default*eil pressure transducer is Stewart Warner
411-K or equivalept.

P39, P46 Fuel Level. ThisWinput connects to a user-supplied fuel level
transducer. Thejdefault fuel level transducer is Isspro R-8925 or
equivalent.

P40, P46 Coolaat” Temperdture. This input connects to a user-supplied
coolant temperature transducer. The default coolant temperature
transducer is Stewart Warner 334-P or equivalent.

F VoltagesSensing Inputs

P34 A-phase. This input connects to phase A of the generator output.

P35 B-phase. This input connects to phase B of the generator output.

P36 C-phase. This input connects to phase C of the generator output.

P37 Neutral. This input connect to the generator neutral in phase-to-
neutral sensing applications.

G Aucxiliary Output Contacts (style AXX)

These eight sets of programmable, SPDT output contacts can be

NO, COM/NC programmed to close when any one of the selected inputs is active.

P4, P34P2 Auxiliary 1 Output

P8, P, RP6 Auxiliary 2 Output

P12, P11, P10 Auxiliary 3 Output

P16, P45, P14 Aucxiliary 4 Output

P20, P19, P18 Aucxiliary 5 Output

P23,#P22, P21 Aucxiliary 6 Output

P26, P25, P24 Auxiliary 7 Output

P29, P28, P27 Auxiliary 8 Output

H Auxiliary Contact Inputs (style AXX)

These four sets of contact inputs are designed for use with
normally-open contact inputs. Each input can be programmed as
an alarm, pre-alarm, or neither.

P5, P2 Auxiliary 1 Input

P9, P2 Auxiliary 2 Input

P13, P2 Auxiliary 3 Input

P17, P2 Auxiliary 4 Input

DGC-1000

Human-Machine Interface 2-3




Locator Terminals Description

I J1 Modem (style X1X or X2X). USOC RJ-11C four-terminal telephone
jack provides dial-in and dial-out capability.
J 1 A/5A, COM Current Sensing Inputs
P3/P4, P5 A-phase. This input connects to a CT monitoring the generator
phase A current.
P6/P7, P8 B-phase. This input connects to a CT monitoring the generator
phase B current.
P9/P10, P11 C-phase. This input connects to a CT monitoring the generator
phase C current.
K P31 (-), P45 (+) Horn. This output supplies power to an éxternal” horn.
Recommended devices are Basler 29760 and Mallory SC628NL.
L Output Contacts
P25, P26 Start. This normally-open set of contacts conmects, to' the start
solenoid and closes when the DGC-1000 initiates engine cranking.
P19, P20 Fuel Solenoid. This normally-open set of contaets_eonnects to the

fuel solenoid. The fuel solenoid output cleses when engine
cranking is initiated and opens when a stop command is received
by the DGC-1000.

P21, P22 Pre-Start. This normally-open setof contacts’closes to energize the
glow plugs prior to engine crankingy Depénding on system setup,
the Pre-Start output may open upon engine startup or stay closed
during engine operation.

P23, P24 Alarm. This normally-openjSet ofycontacts closes when an alarm
condition is detected. Sectton8, ~unctional Description, Software,
Alarms provides information about alarm conditions.

P27, P28 Pre-Alarm. This normallyzepen set of contacts closes when a pre-
alarm condition_is detected. Section 3, Functional Description,
Software, Pre Alarms pravides information about alarm conditions.

P29, P30 EPS Supplying, Load. This set of normally-open output contacts
closes whenythejeontrolled generator is supplying power to the
load.

M COM1 RS-232 Communication Port. This female DB9 connector uses

serial communication to enhance DGC-1000 setup. A standard
serial cable,connects the DGC-1000 to a PC.

N P13 (A), P12 (B), Remote,Display Connections. Remote Display Panel, RDP-110,
P42 (+), P43 (-) conneets to these terminals. The RDP-110 annunciates all DGC-
1000 alarms, pre-alarms, and operating conditions in accordance
with"NFPA specifications.

CAN INTERFACE CONNECTOR

The CANBus interface enablesfthe DGC-1000 to communicate with the genset’'s ECU and gather engine
parameters, battery voltageyand other information. Using the ECU to obtain engine information eliminates
the need to use transducets and the associated wiring.

The location of the CAN interface connector is shown in Figure 2-3.

i ! 5
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Figure 2-3. CAN Interface Connector Location
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SECTION 3 « FUNCTIONAL DESCRIPTION

GENERAL

DGC-1000 Digital Genset Controllers use microprocessor based technology to provide integrated engine-
generator set control, protection, and metering in a single package. Microprocessor based technology
allows for exact measurement, setpoint adjustment and timing functions. Refer to the following para-
graphs for the DGC-1000 functional description.

Circuit functional description is divided into Inputs, Microprocessor, Outputs, Phone Modems and
Software. Circuit functions illustrated in Figure 3-1 are described in the following paragraphs.

BATTERY EMERGENCY,. STOP —¢
+5
) POWER +12
SUPPLY — -12 g START
—— ISOLATED +5
> FUEL
BATTERY VOLTAGE SOLENOID
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——»  SENSING AND 10-29:04 L PRE-START
CONDITIONING
AC CURRENT > ALARM
——»  SENSING AND
CONDITIONING
r —»  PRE-ALARM
—»
COOLANT TEMP.
————»  SENSING AND | _p/ EPSSUPPLYING
CONDITIONING LOAD
ANALOG
TO
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— ™ ggsgm%sm% CONVERgEH OPTIONAL OUTPUT
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MICROCONTROLLER
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Y Y Y
R ATS
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> FAILURE
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CONTACTS (4) S-23

Figure 3-1. DGC-1000 Function Block Diagram
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INPUTS
There are nine types of inputs to the DGC-1000 Controller. They are:

Battery operating voltage
Contact sensing inputs
Transducer inputs
Speed signal inputs
Voltage inputs

Current inputs
RS-232 serial communication
CAN interface for ECU communication

[ ]
[ ]
[ ]
e Programmable contact sensing inputs

The following paragraphs describe these inputs.

Battery Operating Voltage

Required operating voltage is a nominal 12 or 24 Vdc. Operating voltage may be in the range 68 to 32
Vdc. An internal switching power supply uses the battery voltage to generate a +12 Vdcg#-12 Vde, +5 Vdc,
a stable +5 Vdc reference and an isolated +5 Vdc. The isolated +5 Vdc supply is forjthe RS-232 serial
communications port. The dc reference voltage is for internal use.

Battery operating voltage is conditioned (filtered and reduced to a level suitable f@gmicroprocessor input)
and sensed by the microprocessor.

Contact Sensing Inputs

Four external contact sensing inputs (Emergency Stop, Automatic Transfer Switch, Low Coolant Level,
and Battery Charger Failure) provide external stimulus to the DGC-1000,Controller.

Emergency Stop

This input is continuously monitored. An open circuit indicates andEmergency Stop. Opening this circuit
removes power from all output relays.

Automatic Transfer Switch

This input is continuously monitored by the microprocessor;and s used to start the engine when in the
auto mode. A closed contact initiates the start sequence.

Low Coolant Level

This input is continuously monitored by the miigroptocessor. When battery (-) potential is connected to
this input, a low coolant level is indicated.

Battery Charger Failure

This input is continuously monitored by ther migreprocessor. When battery (-) potential is connected to
this input, a battery charger failure is,indicated:

Transducer Inputs

The DGC-1000 transducer inputs’ areyprogrammable. This gives the user the flexibility to choose the
transducer to be used in a particulartapplication. For details on programming, see Section 6, BESTCOMS
Software, Programmable Senders.

Coolant Temperature

A current of less thap, 20 milliamperes is provided to the coolant temperature transducer (sending unit).
The developed voltagetis measured and scaled for use by the internal circuitry. This input is not used
when the CAN interface is ‘enabled.

Oil Pressure

A current of 30 milliamperes is provided to the oil pressure transducer. The developed voltage is
measured and scaled for use by the internal circuitry. This input is not used when the CAN interface is
enabled.

Fuel LevellAnd Fuel Leak

A current ofiless than 20 milliamperes is provided to the fuel level transducer. The developed voltage is
measurediand scaled for use by the internal circuitry. The internal fuel level transducer failure circuitry
and the fuel leak detector also use this input. An open circuit across these terminals will indicate a failed
fuel 1evel transducer. A resistance of less than five ohms is used to indicate either a failed fuel level
transducer or a fuel leak detector contact closure.
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Sender Return Connection

It is important to connect the sender return terminal to battery minus at the engine chassis of the genset.
The purpose of this connection is to isolate the analog senders voltage signals from the voltage dropsthat
exists in the power leads between the DGC-1000 and the engine's battery. This voltage drop will
adversely affect the accuracy of the readings from the analog senders. Because this input providesysome
resistive isolation with respect to battery minus within the DGC-1000, leaving it disconnected will cause
considerable error in the readings from the analog senders and the battery voltage. The input shouldslso
not be jumpered back to battery minus at the DGC-1000 as this will defeat the purpose of having a
separate connection

NOTE

The sender return terminal must be connected to battery minusfback“at the
engine chassis to minimize the error in the analog sender and batteryWwoltage
readings.

Speed Signal Inputs

Generator Voltage

The voltage from the monitored generator is scaled and conditioned farwuse by the internal circuitry as a
speed signal source circuitry. Differential amplifiers provide isalation'for'these inputs.

Magnetic Pickup

The voltage from the magnetic pickup is scaled and conditioned for use by the internal circuitry as a
speed signal source. This input is not used when the CAN inteiface is enabled.

Voltage Inputs

Monitored generator voltages are sensed and scaledito levels suitable for use by the internal circuitry.
Differential amplifiers provide isolation for theSe inputs. Internal circuitry selects line-to-line, line-to-neutral
or single-phase values. Menu selections by the user determine these switch settings.

Current Inputs

Monitored generator currents are sepsed,and scaled to values suitable for use by the internal circuitry.
Internal current transformers provide! isolation. Two taps on the primary of these transformers
accommodate either one or five ampereigircuits.

Serial Communication/Ethernet Adaptor Port

This optically-isolated BS-232 port’ enables communication between the DGC-1000 and a PC running
BESTCOMS software oraserialserver connected to an Ethernet network.

Since the DGC-1000 does not'communicate directly over Ethernet, an external device is required. One
such device is the Vlinx Ethernet Serial Server, model ESP901 from B & B Electronics Manufacturing
Company (www.bb=elec’¢om). This “serial server’ has a 10/100 Mbps connection to an Ethernet
LAN/WAN and a serialport to connect to the DGC-1000. Software included with the serial server is to be
installed on the, PCarinning BESTCOMS. The serial server manual assists the user in installing the
software 4 configuting the server, and setting up a virtual communication port with the serial
commufication parameters necessary to communicate with BESTCOMS. Once installed and configured,
the networkiis transparent to the DGC-1000 and BESTCOMS.

CAN Interface for ECU Communications

A controller area network (CAN) is a standard interface that allows communication between multiple
controllers on a common network using the SAE J1939 message protocol or MTU MDEC communication
protocol. Applications using an engine-driven generator set controlled by a DGC-1000, may also have an
Engine Control Unit (ECU). The CAN interface allows the ECU and a DGC-1000 to communicate. The
ECU will report operating information to the DGC-1000 via the interface. Operating parameters and
diagnostic information, if supported, are decoded and displayed for monitoring.
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The primary use of the CAN interface is to obtain engine operating parameters for monitoring speed,
coolant temperature, oil pressure, coolant level and engine hours without the need for direct connection to
individual senders. These parameters are transmitted via the CAN interface at preset intervals. See the
column labeled Update Rate in Table 3-1 for transmission rates. This information can also be transmitted

upon user request.

Table 3-1. Operating Parameters Obtained from CAN Interface Using J1939 Communication

Metric English Decimal
Parameter Units Units Update Rate Place SPN#
ECU Parameters Menu — Main Menu
Throttle Position Y% Y% 50 ms 10" 91
Percent Load at Current RPM % % 50 ms Nene 92
Actual Engine Percent Torque Y% % Engine speed None 513
dependent
Engine Speed rpm rpm Engine speed None 190
dependent

Injection Control Pressure MPa psi 500 ms Nope 164
Injector Metering Rail Pressure MPa psi 500 ms None 157
Total Engine Hours hours hours Requested 100" 247

15s
Trip Fuel liters gallons Requgsted None 182

1.9s
Total Fuel Used liters gallons Requested None 250

1.5's
Engine Coolant Temperature °C °F 1)s None 110
Fuel Temperature °C °F 1s None 174
Engine Oil Temperature °C °F 1s 10" 175
Engine Intercooler Temperature °C °FE 1s None 52
Fuel Delivery Pressure kPa psi 500 ms 10" 94
Engine Oil Level % % 500 ms 10" 98
Engine Oil Pressure kPa psi 500 ms 10" 100
Coolant Pressure kPa psi 500 ms 10" 109
Coolant Level % % 500 ms 10" 111
Fuel Rate literthr gal/hr 100 ms 100" 183
Barometric Pressure kPa pSi 1s 10" 108
Ambient Air Temperature °C °F 1s 10" 171
Air Inlet Temperature °© °F 1s None 172
Boost Pressure kPa psi 500 ms None 102
Intake Manifold Temperature kPa psi 500 ms None 105
Air Filter Differential Pressure kPa psi 500 ms 100" 107
Exhaust Gas Temperature °C °F 500 ms 10" 173
Electrical Potential Voltage volts volts 1s 10" 168
Battery Potential Voltage Switehed volts volts 1s 10" 158
Oil Filter Differential Pregsure kPa psi 1s 10" 99
Fuel Filter Differential Pressure kPa psi 1s None 95
Crankcase Press(re kPa psi 500 ms 100" 101
Engine Configuration Submenu — Press Select to enter submenu and Previous to exit submenu
Engine Speed at'ldle R6int 1 rem rem 5s None 188
Percent Torque at Idle Point 1 % % 5s None 539
Engine Speed at Point 2 rem rem 5s None 528
Percent Torque at Point 2 % % 5s None 540
Engine Speed at Point 3 rpm rom 5s None 529
Percentylorque at Point 3 % % 5s None 541
Engine'Speed at Point 4 rpm rpm 5s None 530
PetcentTorque at Point 4 % % 5s None 542
Engine Speed at Point 5 rpm rpm 5s None 531
Percent Torque at Point 5 % % 5s None 543
Engine Speed at High Idle Point 6 rem rem 5s None 532
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Metric English Decimal

Parameter Units Units Update Rate Place SPN#
Gain (Kp) of Endspeed Governor Yolrpm Yo/rpm 5s 100" 545
Reference Engine Torque Nem Ib/ft 5s None 544
Maximum Momentary Engine Override rem rem 5s None 538
Speed Point 7
Maximum Momentary Engine Override S S 5s 10" 534
Time Limit
Requested Speed Control Range rpm rpm 5s None 535
Lower Limit
Requested Speed Control Range rem rem 5s None 536
Upper Limit
Requested Torque Control Range % % 5s Noéne 538
Lower Limit

Table 3-2 lists the operating parameters and annunciations obtained from the, CAN interface using the
MTU MDEC communication protocol.

Table 3-2. Operating Parameters Obtained from CAN Interface Using MiLU MDEC Communication

Metric English Decimal
Parameter Units Units Update Rate Place
Engine Coolant Temperature °C °F 100 ms when parameter None

changes, #20 s when
net changing
Engine Oil Pressure KPa pSi 100 ms when parameter 10"
changes, #20 s when
not changing
Engine Speed rom rom 100 ms when parameter None
changes, #20 s when
not changing
Alarms, Pre-Alarms N/A N/A As they occur N/A

WARNING!

When the CAN interface is’ enabled, the unit will ignore the following sender
inputs: oil pressure, cedlanttemperature and magnetic pickup.

The diagnostic function obtains the diagnostic condition of the transmitting electronic components. The
DGC-1000 will receive ‘an_unselicited message of the currently active diagnostic trouble codes (DTC).
Previously active DTCsgare available upon request. Active and previously active DTCs can be cleared on
request. See Table 3-8 for details on diagnostic messaging.

Table 3-3. Diagnostic Information Transmitted Over CAN Interface

Parameter Transmission Repetition Rate
Active Diagnostic Trouble Code 1s
Pamp Status 1s
Previously Active Diagnostic Trouble Code On request
Béquest to Clear Previously Active DTCs On request
Request to Clear Active DTCs On request

DICs are reported in coded diagnostic information which include the Suspect Parameter Number (SPN),
Failure Mode Identifier (FMI) and Occurrence Count (OC). All parameters have an SPN and are used to
display or identify the items for which diagnostics are being reported. The FMI defines the type of failure
detected in the subsystem identified by an SPN. The problem may not be an electrical failure but may be
a subsystem condition needing to be reported to a technician or operator. The OC contains the number of
times a fault has gone from active to previously active.
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Programmable Contact Sensing Inputs

If the DGC-1000 has the auxiliary input and output option, there are four programmable contact sensing
inputs. Each input is designed to accept a normally open contact. The contact is connected between the
input and battery minus. These inputs may be configured through the BESTCOMS PC program as an
alarm, pre-alarm or neither. When the contact sensing input is closed, the front panel display shows the
name of the closed input if it was programmed as alarm or pre-alarm. If neither is programmed, no
indication is given on the front panel display. Programming the input as neither is useful when a call to a
pager without an alarm or pre-alarm is necessary or to close additional contacts using the auxiliary
outputs.

Each input also has a programmable name, which may be up to eight characters in length. The default
names are AUX IN 1, AUX IN 2, AUX IN 3, and AUX IN 4.

MICROPROCESSOR

Software stored in the programmable flash memory controls how the DGC-1000 functions and makes all
decisions based on programming and system inputs. Formulas that are used to determine the various
calculated quantities and circuits related to microprocessor inputs are described ingthe follew paragraphs.

Formulas
For line-to-line (VL-L) voltage sensing:

VAB = \/VAZ +VA XVB -f-VB2

VBC = \/VBZ +VB XVC +VC2

Vea = \/vcz +Ve xVa +Va2

For the four-wire delta case (with the mid-point between phases,B and C connected to the voltage neutral
terminal on the DGC-1000):

VAB = \'VAZ -l-VB2

VBC :VB +VC
Vea =yVe? +Va?

For three-phase voltage sensing copfigurations:
kVA: KVA, = (V,, x |,) #41000y/3)
KVA, = (V. x lgF= (1000 V3)
kVA, = (V,, x k) + (1000 V3)
kKVA, ... & KVA, '+ KVA, + KVA,
kW: kKW, =KV AL X PF
KW, = kVA, x PF
KW & kVA, x PF
kWos. . & KVA

TOTAL

TOTAL PF
PF (power factor)equals the cosine of the measured angle between voltage and current zero-crossings.
For singlezphase (V, to V,) voltage sensing configurations:

KVA: \"Total kVA =kVA, + kVA,
= (V,, x|, + 1000) + (V,, x |, + 1000)

kW: Total KW = kW, +kW,
= (KVA, x PF) + (kVA, x PF)
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Related Circuits

Zero Crossing Detection

The zero crossing of the A phase voltage or A to B line voltage and the B phase current is detected and
used to calculate the phase angle between the current and voltage. This zero crossing is also used to
measure the generator frequency.

Signal Switching

Solid state switches under microprocessor control, select the voltage or current sensing signal that is
applied to the rms-to-dc converter. The resulting signal is sent to the twelve-bit analog-to-digital,converter
where it is digitized for use by the microprocessor.

RMS-to-DC Converter

Scaled and conditioned signals representing the voltage and current sensing inputs‘are‘ised as the input
to the rms to dc converter. This converter output is a dc level proportional to thefrmsyvalte of the input.

Analog-to-Digital Converter

Signals from the rms to dc converter, coolant temperature sensing input,guel lewel sensing input and the
oil pressure sensing input are digitized by the twelve-bit, analog-to-digital¢'converter. The digitized
information is stored in random access memory (RAM). This informationtis, used by the microprocessor
for all metering and protection functions.

OUTPUTS

Each output relay is controlled by the microprocessor and theyemergency stop contact input. All outputs
are electrically isolated from each other and from thelinternal circuitry. Two outputs (start and fuel
solenoid) are associated with engine cranking functions.-®Ehe remaining four outputs (Figure 3-1) are
associated with the following conditions: pre-start, supplying load, pre-alarm and alarm.

Emergency Stop Contact Input Interaction

When the emergency stop contact input is_open, all\éutput contacts open. When the emergency stop
contact input is closed and a signal is given'byithe mieroprocessor, the output contacts close

Remote Display Panel

When the DGC-1000 is combined with the, RDP-110, many of the alarm and pre-alarm conditions are
indicated remotely. The following alarmstare ‘indicated by LED's and an audible alarm on the RDP-110:
low coolant level, high coolant temperature; low oil pressure, overcrank, overspeed, emergency stop, fuel
leak/fuel level sender failure andfengine®sender unit failure. The following pre-alarms are also displayed
on the RDP-110: high coolant temperature, low coolant temperature, low oil pressure, low fuel level,
battery overvoltage, weak battery and battery charger failure. In addition to these alarms and pre-alarms,
the RDP-110 also indicates;whenithe RUN/OFF/AUTO switch is not in auto and when the Emergency
Power System (EPS) is Supplying load.

Optional Auxiliary Outputs

If the DGC-1000 hasstheratixiliary input and output option, there are eight programmable output contacts.
These outputs maygbe)programmed through the BESTCOMS PC program to close when any of the
selected inputs,is“active. Multiple outputs may be programmed to close when a single input is active.
Also, multiple inptits may be programmed to close a single output.

TELEPHONE MODEMS

Two modems with dial-in, dial-out capability are available as optional equipment on the DGC-1000. The
standard modem is rated from 0°C to 50°C (32°F to 122°F). The extended operating temperature range
modem is rated from -40°C to 70°C (—40°F to 158°F). With the optional phone modem, the DGC-1000
can, dial out to inform a pager that an alarm or pre-alarm condition has occurred. Up to four phone
numbers can be dialed in sequence until an answer is received. The supplied modem is registered with
the FCC under Part 68.
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Type of Service

The DGC-1000 is designed to be used on standard device telephone lines and connects to the telephone
line by means of a standard jack called the USOC RJ-11C. Connection to telephone company provided
coin service (central office implemented systems) is prohibited. Connection to party lines service are
subject to state tariffs.

Telephone Company Procedures

The goal of the telephone company is to provide you with the best service it can. In order to do this, it may
occasionally be necessary for them to make changes in their equipment, operations or procedures. These
changes might affect your service or the operation of your equipment, the telephone company will give
you notice, in writing, to allow you to make any changes necessary to maintain uninterrupted Service.

In certain circumstances, it may be necessary for the telephone company to request informationsfrom you
concerning the equipment which you have connected to your telephone line. Upomnmrequest of the
telephone company, provide the FCC registration number and the ringer equivalence number(REN); both
items are listed on the label on the modem on the rear of the DGC-1000. The sum ©f all ofsthe RENs on
your telephone lines should be less than five in order to assure proper service from the telephone
company. In some cases, a sum of five may not be usable on a given line.

If Problems Arise

If any of your telephone equipment is not operating properly, you should immediately remove it from your
telephone line because it may cause harm to the telephone network. If the telephone company notes a
problem, they may temporarily disconnect service. When practical, theygwillmotify you in advance of this
disconnection. If advance notice is not feasible, you will be notified as,soon as possible. When you are
notified, you will be given the opportunity to correct the problemyanduabe informed of your right to file a
complaint with the FCC. Contact your telephone company if youghaveyany questions about your telephone
line.

Cellular Communications

Data transfer over an analog cellular system may begoptimized when the MNP10-EC (Microcom Network
Protocol, Class 10, Enhanced Cellular) protocolfis used.“The modem connected to the PC must be
capable of supporting this protocol. It is also ‘necessary to invoke this protocol with the appropriate
initialization string. This initialization string may,be“stored independently with each of the phone book
entries. (Refer to the Section 6, BESTCOMS_Software.) When MNP10-EC protocol is enabled on the
landline modem, the DGC-1000 modem will gutomatically use MNP10-EC. This allows the user to enable
and disable the MNP10-EC protocol by simply/changing the initialization string. An example of a typical
initialization strings is as follows:

AT &F\N5-SEC=1,18-K1M1L2

AT Informs the modem, that Gemmands are being sent to it.
&F Forces factory defaultisettings.
\N5 Forces connectioniusing’MNP10-EC. (\N2 would allow the protocol to be negotiated as

LAPM or MNR¥)
-SEC=1,18 Enables MNP%0-EC protocol, and sets the transmit level at —18dBm

-K1 Enables V@231 APM to MNP10 conversion.

M1 Enables spgaker during dial-up. (M2 would leave speaker on all of the time, and MO turns
the, speakenoff.)

L2 Sets the speaker volume. (LO is off, and L3 is the maximum value.)

The required initialization” string will differ between different makes and models of modems. Please
consult the modem'symanual for the proper initialization strings.

MNP10-EC adjusts the communication parameters during cellular connection and transmission to provide
quicker initial connection, to provide maximum throughput and to avoid disconnects. MNP10-EC
recognizes typical signal impairments caused by the cellular environment and quickly recovers from the
impairments. Typical impairments for which MNP10-EC compensates include frequent hand-offs,
dropouts, “eall inference, fading and echo. Performance is significantly improved when the modems on
each'end'ef the connection support MNP10-EC.
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SOFTWARE

Software embedded in the DGC-1000 controls all aspects of device functionality. This comprises power-
up initialization, front panel set up and configuration, input contact status monitoring, protective fun€tion
detection and annunciation, system parameter monitoring, output contact status control and RS-232 'serial
communications.

Power-Up Sequence

When battery power is first applied, the DGC-1000 initiates a power up sequence. The version of
embedded software is displayed on the LCD and the memory is checked. Then all configuration data
stored in non-volatiie EEPROM is brought into main memory. Immediately after thisy the LCD display
begins in the Normal mode. When the Normal mode is displayed, all enabled fupctionsgare)activated and
input monitoring begins.

NOTE

When DGC-1000 operating power is restored following a loss ofybattery power,
the DGC-1000 will resume operation in the mode that washactive®prior to the
power loss. For example, if the DGC-1000 is operatinggin Aut0' mode when
battery power is lost, the DGC-1000 will resume operation in%Auto mode when
battery power is restored.

The run-time counter, kilowatt-hour meter and maintenancextimers are updated in
volatile memory once per minute. Updated Values fare’ saved to nonvolatile
memory when the Auto/Off/Run mode of operationjistehanged. Additionally, while
the engine is running, the run time countetlisssaved every 15 minutes and the
kilowatt-hour meter is saved every eight hoursy If the battery power source fails
during operation, these values are not updated and the changes made after the
last save operation are irretrievably lost.

Watchdog Timer

The purpose of the watchdog timer is to ré-initialize the microprocessor and restart the software execution
process in the event that normal software exécution is interrupted. During normal software execution, the
watchdog timer is periodically reset to preventitfrom expiring and initiating a software reset.

When the watchdog timer expires, the"unit resinitializes itself as it normally does on power-up. If the user
was logged into BESTCOMS when 'a watchdog timeout occurs, then BESTCOMS will lose communica-
tion with the DGC-1000. The usepmustielose and reopen communications. If the watchdog times out five
times between power cycles, then thejunit will lock-up in a safe mode. The LCD of a locked up unit will
read: "WATCHDOG FAILURE,"CYEGLE POWER TO RESET." As long as the unit has not gone into the
safe mode, BESTCOMS will notifyathe user of a watchdog timeout next time he or she logs onto the unit.
After a watchdog timeoutgtheyunit will return to the mode ("Run" but only if engine speed is still above
crank disconnect speed; "Off" or "Auto") it was last in before the reset occurred, unless it has gone into
the safe mode. The user must cycle the power to get out of safe mode. When in safe mode, the user
cannot log on with BESICOMS and the engine is shut off.

Cool Down Fimer

In the Auid6' mode,, this feature allows the engine to cool down by running unloaded for a programmed
period of timg.’ The ‘cool down period of 0 to 60 minutes is programmed from the BESTCOMS software in
one-minutefincrements. This cool down period will start when the load is removed or when the ATS
contact opensdlf load is removed from the generator prior to the ATS contact opening, the timer will start
and continue to count while the ATS contact opens. At the time of the ATS contact opening, the
remaining time of the cool down timer will be used and once the total remaining time is consumed, the
engine will shutdown. A setting of 0 is used when no cool down period is desired.

Speed Source Failure

This function monitors the signal from the speed signal source selected from the BESTCOMS software. If
only one source is selected and the signal from that source is lost, an alarm and a shutdown occurs and
SPEED SIGNAL SOURCE FAILURE is displayed on the LCD. If both magnetic pickup and generator
voltage are selected as speed signal sources and the magnetic pickup unit (MPU) fails, the DGC-1000
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will switch to using generator voltage as the speed signal source and the LCD display will alternate
between displaying the run time and MPU on the display. If the generator voltage signal also fails, an
alarm and shutdown occurs. This function checks for the presence of a signal only; it is not a sender
continuity check.

Cranking

The DGC-1000 is programmable for either cycle crank or continuous crank. If cycle cranking is chosen;
the number of crank cycles allowed before the system shuts down can be selected. A crank cycle is
defined as 5 to 15 seconds of crank followed by an equal number of seconds of rest, selectable in 1-
second increments. The maximum number of cycles the DGC-1000 will allow is 7. If NFPA 100 Level 1'is
chosen, the number of crank cycles is 5.

If a delay to crank feature has been selected, the DGC-1000 will close the pre-start contaget uponeceipt
of a start command. The pre-start contact is programmable to either remain energized or._to drep out after
the delay has expired.

Figure 3-2 illustrates one normal and four abnormal engine starts (crank curves).

Overspeed __|
Setpoint

100% __|
Setpoint

SPEED

Crank
Disconnect ==
Setpoint

D2843-18.VSD
02-24-99

TIME

Figure 3-2. Normal and’/Abnormal Engine Crank Curves

Abnormal Start Curve One

This curve shows the typical cycle ctank'When/a start signal is received. When the signal is received, the
fuel solenoid and start contacts close ‘and engine speed begins to increase. The fuel solenoid and start
contacts remain closed until the crank cycle time is met. The start contact will open if the prime mover
speed increases past the crank diSconnect speed setting. The fuel solenoid contact remains closed above
the crank disconnect speed. listhe ‘prime mover fails to start after the prescribed time, the rest timer is
started and the starter solenoid and\fuel solenoid contacts are opened. The crank cycle is repeated until
the prime mover speed increases, past the crank disconnect setpoint or the programmed number of crank
cycles has been met and @an gvercrank condition occurs.

Abnormal Start Curve Two

This curve shows a fallureto start condition. The prime mover reaches the crank disconnect setpoint but
fails to start. If this €ondition occurs, the DGC-1000 has cranked the engine through one cycle of crank
time and the enginelis goasting down to a stop. After the rest period time has expired, the DGC-1000 will
continue to cycle crank for the remainder of the crank cycles or the engine starts.

Abnormal Start Curve Three

This curve,shows an engine start but the engine fails to reach rated speed. If this condition occurs, the
start cantactopens and the engine continues to run until it is turned off.

AbnofmalhStart Curve Four

This eurve shows a typical overspeed occurrence. If this condition occurs, the engine, upon reaching the
overspeed setpoint, will be shut down by the DGC-1000 opening the fuel solenoid contact and annunciate
anmalarm by closing the alarm contact.
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Normal Start Curve Five

This curve shows a typical normal start and run condition. When this occurs, the start contact opens after.
the prime mover passes through the crank disconnect speed setpoint. The engine speed increases suntil
the 100% setpoint is reached.

Alarms

Reset of all alarms can only be done locally by setting the Auto/Off/Run switch to the OFF position. All
alarm conditions will light a red LED (labeled Alarm) along with displaying the condition on the LCD
screen and sounding the optional audible alarm. All alarms have a common Form A contact.g2When an
alarm condition occurs, the display indicates the cause of the alarm, the Form A Alarm_contact closes and
the fuel solenoid contact opens which shuts down the engine.

Overcrank Alarm

When the crank timer times out, cranking terminates. At that time, the common’alarm contacts close and
the LCD displays the message OVERCRANK and the current overcrank setting:

Overspeed Alarm

If the engine speed exceeds the overspeed value programmed by BESTCGOMS and continues until the
programmed delay time expires, an overspeed alarm occurs. At that time, the common alarm contact
closes and the LCD displays the message OVERSPEED and the current overspeed setting.

High Coolant Temperature Alarm

If the engine coolant temperature exceeds the level programmed by, the BESTCOMS software, an alarm
occurs. At that time, the common alarm contact closes and“the LCD displays the message, HIGH
COOLANT TEMP and the current high coolant temperatufessetting.

Low Qil Pressure Alarm

If the oil pressure decreases below the low oil pressure alafm setting programmed by the BESTCOMS
software, an alarm occurs. At that time, the commongalarm contact closes and the LCD displays the
message, LOW OIL PRESSURE and the currentdow il pressure alarm setting.

Engine Sender Fault Alarm

If a failure of an engine sender (transducer) isfenabled by the BESTCOMS software and a failure occurs,
an alarm occurs. At that time, the common,alarm contact closes and the LCD displays the message
SENDER FAILURE and the failed sender:f,a short circuit is detected across the fuel level transducer/fuel
leak detector input, the message SENDER FAIL/FUEL LEAK is displayed.

Low Fuel Level Alarm

If the fuel level decreases,below the low fuel level alarm setting programmed by the BESTCOMS
software, an alarm occurs. Afythatatime, the common alarm contact closes and the LCD displays the
message, LOW FUEL LEVEL andithe current low fuel level alarm setting.

Low Coolant Level Alarm

This alarm stops the ehgine when a loss of coolant is detected via the low coolant level contact input. At
that time, the common alarm contact closes and the LCD displays the message LOW COOLANT LEVEL.

CAN Bus Alarm

A CAN Bus Failuregannunciation may be enabled only when the CAN interface is enabled. The CAN
interface 8 configurable from BESTCOM. When configured to pre-alarm, annunciation occurs when CAN
commugication is Jost either by the unit becoming disconnected from the ECU or the ECU malfunctioning.
If CAN cemmunication is lost and the annunciation is configured as an alarm, then a normal alarm
sequence willioccur, including a CANBUS FAILURE ALARM message that appears on the display.

MTU MDEC ECU Alarms

A, DGC-1000 connected to a genset equipped with an MTU MDEC engine controller is capable of
annunciating a set of alarms unique to the MDEC ECU. Alarms issued by the MDEC ECU can be viewed
orithe MTU MDEC tab of the BESTCOMS Metering screen or through the front panel display. When an
MDEC alarm is in effect, the front panel Alarm LED lights and the alarm message text is displayed on the
front panel LCD. The first line displayed in an MDEC alarm message is MDEC ECU ALARM. The second
line of an MDEC alarm message displays text specific to the alarm condition. If multiple alarms exist at
the same time, then the first alarm encountered is the one displayed. The following paragraphs describe
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each of the eight MDEC alarm types. For more detailed information, refer to your MDEC ECU
documentation.

HIGH CHARGE AIR TEMP. This alarm is annunciated when the MDEC ECU detects excessive
turbocharger air temperature.

HIGH OIL TEMPERATURE. This alarm is annunciated when the MDEC ECU detects excessive enging
oil temperature.

HIGH COOLANT TEMP. This alarm is annunciated when the MDEC ECU detects excessive engine
coolant temperature. The trigger for this alarm is controlled by the ECU and operates independently of the
DGC-1000 high coolant temperature alarm setting.

LO AFTERCLR COOL LVL. This alarm is annunciated when the MDEC ECU detects thatfthe_engine
aftercooler coolant level is low.

LO FUEL DLV PRESSURE. This alarm is annunciated when the MDEC ECU detects_lowaengine fuel
pressure. The trigger for this alarm is controlled by the ECU and operates independently ofithe DGC-1000
low oil pressure alarm setting.

OVERSPEED. This alarm is annunciated when the MDEC ECU detects excessive engihe speed (rpm).

COMBINED RED. This alarm is annunciated when the MDEC ECU issues a_red%shutdown (Level 2)
message.

Pre-Alarms
A pre-alarm condition is annunciated by the DGC-1000 in the following ways:

e The front panel Alarm LED flashes on and off.

e The horn output cycles on and off. (The horn output can be €nabledior disabled for pre-alarms in
BESTCOMS.)

e Asingle set of Form A (SPST) output contacts closes.

e The front panel LCD displays the pre-alarms and associated values.

Low oil pressure, high coolant temperature, and battery voltage pre-alarms are shown on the main display
of the front panel LCD. All other pre-alarms are individually ‘displayed in sequence using the Alternate
display mode. Values are flashed on and off to indicate their/pre-alarm status. All pre-alarm parameters
are displayed in this manner before non-pre-alarm parameters.

Pre-alarms are reset by correcting the cause 6f,thetpre-alarm. Audible pre-alarms are reset by pressing
the Alarm Silence pushbutton on the front panel.

Magnetic Pickup (MPU) Failure Pre-Alarm

If the speed signal source is selected for MPU/GEN (Magnetic Pickup, Generator Frequency) via
BESTCOMS, a pre-alarm will be annunciated when the MPU fails.

High Coolant Temperature Pre-Alarm

If engine coolant temperature, in€reases” above the high coolant temperature pre-alarm setpoint
programmed by the BESTCOMSiseftware for the programmed delay time, a pre-alarm occurs.

Low Coolant Temperature PrefAlarm

If engine coolant temperature, decreases below the low coolant temperature pre-alarm setpoint
programmed by the BESTICOMS software for the programmed delay time, a pre-alarm occurs.

Weak Battery Pre-Alarm

If the battery voltage gropsybelow 60% of the nominal voltage for more than 2 seconds during engine
cranking, a pre<alarm occtirs. The message, WEAK BATTERY is displayed in the alternate display mode
and is reset by scrollingdhrough the alternate display.

Low Battery Voltage Pre-Alarm
If the battery voltage decreases below the low battery voltage value programmed by the BESTCOMS
software ga pre-alarm occurs.

Batteryi@vervoltage Pre-Alarm

If the"battery voltage exceeds the battery over voltage level programmed by the BESTCOMS software, a
pre-alarm occurs.
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Low Fuel Level Pre-Alarm

If the fuel level decreases below the low fuel level pre-alarm value programmed by the BESTCOMS
software, a pre-alarm occurs.

Engine Overload Pre-Alarm

If the engine load exceeds the engine overload level pre-alarm value programmed by the BESTCQAMS
software, a pre-alarm occurs.

Battery Charger Failure Pre-Alarm
If a battery charger failure is detected via the battery charger fail contact input, a pre-alarm occufs.

Maintenance Pre-Alarm

When the next scheduled maintenance timer reaches zero hours, a pre-alarm oceurs. Afier the required
maintenance is performed, the pre-alarm can be cleared either from BESTCOMS orthe front panel. To
clear the pre-alarm from the front panel, go to the alternate display mode and screll to the screen that
displays HRS TO NEXT SERVICE. Pressing the Select/Enter button while,on this/screen will clear the
maintenance pre-alarm and reset the maintenance timer back to its programmed, starting value.

Active DTC Pre-Alarm

When CAN Bus and DTC Support are both enabled, an "active DTC" presalarm may be enabled from
BESTCOMS to announce the presence of a current condition that is, causing a diagnostic trouble code to
be sent to the DGC-1000 from the ECU.

CAN Bus Pre-Alarm

A CAN Bus Failure annunciation may be enabled only,whenythe?CAN interface is enabled. The CAN
interface is configurable from BESTCOMS. When configure®aejalarm, annunciation occurs when CAN
communication is lost either by the unit becoming discennected from the ECU or the ECU malfunctioning.
If CAN communication is lost and the annunciation i§*a pre-alarm, a screen will appear in the Alternate
Display stating the pre-alarm and will be viewable onlyawhen the pre-alarm is in progress.

MTU MDEC ECU Pre-Alarms

A DGC-1000 connected to a genset equipped with’ an MTU MDEC engine controller is capable of
annunciating a set of pre-alarms unique {o the/MDEC ECU. Pre-alarms issued by the MDEC ECU can be
viewed on the MTU MDEC tab of the BESTEOMS Metering screen or through the alternate display mode
of the front panel display. If more than oneypre-alarm is present, the Raise and Lower pushbuttons can be
used to scroll through the list. Whepfan MDEC ECU pre-alarm is active, the front panel Alarm LED
flashes on and off. The first line displayed in an MDEC pre-alarm message is MDEC ECU PREALARM.
The second line of an MDEC pre=alarm_nessage displays text specific to the pre-alarm condition. The
following paragraphs describe each ofithe eight MDEC pre-alarm types. For more detailed information,
refer to your MDEC ECU documentation.

HIGH ECU TEMPERATURE. This pre-alarm is annunciated when excessive temperature is detected
within the ECU.

HIGH OIL TEMPERA#FURENThis pre-alarm is annunciated when the MDEC ECU detects excessive
engine oil temperature.

HIGH INTERCOQEER TEMP. This pre-alarm is annunciated when the MDEC ECU detects excessive
coolant temperaturefin the engine aftercooler.

HIGH CHARGEWAIR"TEMP. This pre-alarm is annunciated when the MDEC ECU detects excessive
turbocharger air temperature.

HIGH CO@LANT TEMP. This pre-alarm is annunciated when the MDEC ECU detects excessive engine
coolant temperature. The trigger for this alarm is controlled by the ECU and operates independently of the
DGC-1000 high coolant temperature pre-alarm setting.

SS OVERRIDE ON. This pre-alarm is annunciated when the MDEC ECU broadcasts an override pre-
dlarm.

HIGH FUEL RAIL PRESS. This pre-alarm is annunciated when the MDEC ECU detects excessive
pressure in the engine’s fuel rail.

LOW FUEL RAIL PRESS. This pre-alarm is annunciated when the MDEC ECU detects low pressure in
the engine’s fuel rail.

DGC-1000 Functional Description 3-13



LOW COOLANT LEVEL. This pre-alarm is annunciated when the MDEC ECU detects low engine coolant
level.

LOW CHARGE AIR PRESS. This pre-alarm is annunciated when the MDEC ECU detects low air
pressure at the output of the engine turbocharger.

LOW FUEL DELIV PRESS. This pre-alarm is annunciated when the MDEC ECU detects low engine fuel
pressure.

LOW OIL PRESSURE. This pre-alarm is annunciated when the MDEC ECU detects low engine oil
pressure.

COMBINED YELLOW. This alarm is annunciated when the MDEC ECU issues a “yellow” warning (Level
1) message.

MTU MDEC ECU Fault Codes

A DGC-1000 connected to a genset equipped with an MTU MDEC engine controller tfacksyand displays
the active fault codes issued by the MDEC ECU. Active MDEC ECU fault codes can"b€ viewed on the
MTU MDEC tab of the BESTCOMS Metering screen or through the alternate displayymode of the front
panel display. If any MDEC fault codes are active, an alternate mode display screen with the text MDEC
ACTIVE FAULTS SEL/ENTER TO VIEW will appear as the last screen in ghe, list#of alternate mode
screens. Pressing Select/Enter views the first fault. The Raise/Scroll andyLower/Scroll keys can be
used to scroll through all active faults. When one has scrolled through all the,faults in the list, a screen will
appear with the text NO MORE FAULTS PREVIOUS TO EXIT. One can sgroll through the faults list as
many times as desired. Pressing Previous at any time returns to the alternate mode display screens. The
menu mode is accessed by pressing Display Toggle at any time. If np fault Codes are active, the MDEC
ACTIVE FAULTS screen will not be displayed in the alternate méde,screens.

A fault code is displayed with a first line of MDEC FAULT €QDEs XXX, where XXX is the fault code
number. The second line of a fault code message displays iextydescribing the fault. MDEC ECU fault
codes are listed below with the corresponding fault numbersy Fault'"umbers not listed display “NO TEXT
AVAILABLE” as the descriptive text. For more detailed ‘hformation, refer to your MDEC ECU

documentation.

3, L1 T-FUEL

5,L1 T-CHRG AIR

9, L1 T-INTERCOOLER
15, L1 P-LUBE OIL

16, L2 P-LUBE OIL

19, L1 T-EXHAUST A
21, L1 T-EXHAUST B
23, L1 COOLANT LEVEL
24, L2 COOLANT LEVEL
30, ENGINE OVERSPEED
31, CHRGR1 OVERSPD 1
32, CHRGR1 OVERSPD 2
33, L1 P-FUELFLT DIF
44, L1 LEVEL INTRCLR
45, L2 LEVEL INTRCLR
51, L1 T-LUBE OIL

57, L1 P-COOLANT

58, L2 P-COOLANT

63, L1 P-CRANKCASE
65, L1 P-FUEL

67, L1 T-COOLANT.

68, L2 T-COOLANT

69, L1 T-EXTERN 1

70, L2 T-EXTERNy1

71, L1 T-EXTERN 2

72, L2d:EXTERN 2

73, L1 PsEXTERN 1

74 (L2°R-EXTERN 1

75, 1, P-EXTERN 2

76, B2 P-EXTERN 2

74, LIN EXT CLNT LEV

78, LIN INTERCLR LEV
79, L BIN-EXTERN 3

80, L BIN;EXTERN 4

90, IDLE SREEDW®.OW

91, RUNWR SPEED LOW
92, START SPEED LOW
93, PREHT FMP. LIM 2
94/PREHT TMP. LIM 1
1000EDM NOT VALID
104, IDM NOT VALID

102, INVLD FUEL CNS 1
108, INVLD FUEL CNS 2
104, OP HRS1 INVALID
105, OP HRS2 INVALID
106, ERR REC1 INVALID
107, ERR REC2 INVALID
118, L1 SPPLY VOLT LO
119, L2 SPPLY VOLT LO
120, L1 SPPLY VOLT HI
121, L2 SPPLY VOLT HI
122, L1 T-ELECTRONIC
134, 15V POSECU DEFCT
136, 15V NEGECU DEFCT
137, L1 5V BUFFR TEST
138, SENSOR PWR DEFCT
139, L1 TE BUFFR TEST
140, TE BUF ECU DEFCT
142, BANK1ECU DEFECT
144, BANK2ECU DEFECT
145, 15V GOODECU DFCT
147, AD-TST1ECU DEFCT

149, AD-TST2ECU DEFCT
151, AD-TST3ECU DEFCT
170, Ml MODULE FAIL
171, MI NOT ACTIVE

172, TBO EXPIRED

173, MODL WRITE LIMIT
180, CAN1 NODE LOST
181, CAN2 NODE LOST
183, CAN NO PU-DATA
184, CAN PUDATA EE-FL
185, CAN LESS MAILBXS
186, CAN1 BUS OFF

187, CAN1 ERROR PASSV
188, CAN2 BUS OFF

189, CAN2 ERROR PASSV
201, SD T-COOLANT

202, SD T-FUEL

203, SD T-CHARGE AIR
205, SD T-CLNT INTERC
208, SD P-CHARGE AIR
211, SD P-LUBE OIL

214, SD P-CRANKCASE
215, SD P-RAIL FUEL
216, SD T-LUBE OIL

220, SD COOLANT LEVEL
222, SD LVL LKG FUEL
223, SD LVL INTERCLR
230, SD CRANKSHFT SPD
231, SD CAMSHAFT SPD
245, SD POWER SUPPLY
246, SD T-ELECTRONIC
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249, SD CAN STOP

250, SD CAN SPD DEMND
251, SD CAN UP/DOWN
252, SD CAN NOTCH POS
253, SD CAN OVERRIDE
254, SD CAN TST OVRSP
260, SD 15V POS SPPLY
261, SD 15V NEG SPPLY
262, SD 5V BUFFR TEST
263, SD TE BUFFR TEST

264, SD BANK 1 TEST
265, SD BANK 2 TEST
266, SD SPD DEMAND AN
267, SD SPDMTEST BNCH
269, SD LOAD PLS ANLG
271, SD T-EXTERN 1

272, SD T-EXTERN 2

273, SD P-EXTERN 1

274, SD P-EXTERN 2

275, MD EXT.CLNT LVL

276, MD INTERCLER LVL
277, MISDATA BIN-EXT3
278, MISDATA BIN-EXT4
279, SD CANRES TRIPEL
280, SD CAN ALRM RST;
281, SD ADTEST1 SPPLY
282, SD ADTEST2 SPPLY
283, SD ADTEST3 SPPRigY
284, SD CAN LAMP TEST

DISPLAY OPERATION

The DGC-1000 has three display modes: Normal, Alternate, and Menu. PressingythesDisplay Toggle
pushbutton when in the Normal display mode allows the user to scroll through theyNormal, Alternate, and
menu display modes. DTC mode, when enabled, may be selected while in the (Altérnate mode. Figure 3-3
shows the top level of each display mode.

Normal Mode

This mode displays the engine and generator parameters as described by‘the labeling on the front panel.
Pressing the Phase Toggle pushbutton when the engine is runningyscrolls through the voltage and
current measurements that are available.

Alternate Display Mode

After pressing the Display/Toggle pushbutton to enter the “aliernate display mode, pressing the
Raise/Scroll or Lower/Scroll pushbutton allows the (serfte,scroll through the alternate display mode
screens.

Quantities are displayed in the following order.

Oil pressure

Coolant temperature

Fuel level

Battery voltage

Total kilowatt load

Hours to next service

Generator A-B voltage

Generator B-C voltage (3-phase [sensing)

Generator C-A voltage (3-phasersensing)

Generator A-N voltage (except 3-phase L-L sensing)
Generator B-N voltage (exeept8:phase L-L sensing)
Generator C-N voltage (8-phase L-N sensing only)
Generator phase A,"Bfand,C currents

Phase A kVA

Phase B kVA

Phase C kVA (3-phasessensing)

Total kVA

Generatopphase A'kilowatts

Generator phase B kilowatts

Generator phase C kilowatts (3-phase sensing)
Generdtor tofal kilowatt-hours

Generatorgpower factor

Generator frequency

Total gun hours

Engine speed

Unit identification number

Coolant level (CAN interface enabled)

Active DTC list (CAN interface and diagnostics enabled)
Previous DTC list (CAN interface and diagnostics enabled)
MDEC ECU pre-alarms

MDEC ECU active faults
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Display

Toggle ‘
D2557-19
102504 Normal Mode
Display
Toggle
y
Sel/Enter Sel/Enter
il | -
- » MDEC E
DTC Mode Alternate Mode C ECU
> - Faults Mode
Previous Previous
Display
Toggle
A
ECU Parameter
Mode
Display
Toggle
} \
Display Display
Toggle Toggle
> Menu Mode -
Display #
Toggle

Figure 3-3. Top Level of RisplayyModes

Diagnostic Trouble Codes (DTC) Display Mode

Access to the Diagnostic Trouble Codes (DTCs)"scréens can be gained in the Alternate Display mode.
The DTCs are the last two screens in the Alternate Display list. DTC screens are only available when the
CAN interface and DTCs are enabled.

If there are no DTCs communicating with {thel unit, the Select/Enter button will have no affect, and
"ACTIVE DTC LIST" and "NO DTC(S)#RO MIEW" will be displayed. If there is at least one DTC
communicating with the unit, the Select/Enter‘button will be an active input, and "ACTIVE DTC LIST" and
"PRESS SELECT TO VIEW" will be displayeds

Pressing Select/Enter when “ACTIWE DTC LIST” and “PRESS SELECT TO VIEW” is displayed will put
the DGC-1000 in DTC Mode.JThe “hext screen to appear will display the diagnostic lamp status
information obtained from the EGU."@ne of five possible lamp status messages will be displayed. The list
of possible messages in decreasingtorder of priority includes:

ENGINE STOP LAMPg421F,
WARNING LAMP. LIT,
MALFUNCTION LCAM P lel#
PROTECT LAMP LIT

NO LAMP IS LI

Only one lamp status avill be displayed from the front panel, the one with the highest priority that is
currently true. The user may use BESTCOMS to view the status of all lamps. An example of the lamp
status screen is shown below.

CURRENJ LAMP STATUS
ENGINE STOP LAMP LIT

aopwDO =
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To be notified that a lamp status exists, the pre-alarm for Active DTCs must be enabled (from
BESTCOMS). When one or more Active DTCs exists in the ECU, a lamp status should exist indicating the
severity of the combined DTCs. After the pre-alarm is annunciated (through LED, Horn, and/or Dial-Out,
the user will know to check the Lamp Status, Active DTCs in the system, and what relationship DTCs
have with the parameters. (From the front panel, use the “ECU Parameters” menu to checkythe
relationship. From BESTCOMS, hover the mouse over the DTC to see it’s related parameter).

To view the list of currently active DTCs, press Raise/Scroll. The next screen to appear will display'the
first DTC, the number of DTCs, the Suspect Parameter Number (SPN), the Failure Mode Indicator (FMI)
and the Occurrence Count (OC).

NOTE: Always refer to the engine’s manual for the meaning of SPN and FMI combinations, especially for
proprietary DTC descriptions.

In the DTC screen example of Figure 3-4, the first DTC of five is being displayed, the SPN4s 111 (Coolant
Level), the FMI is 1 (low voltage from the sender, thus we have Low Coolant Leyvel), and the OC is 2 (the
unit has had a low coolant level twice before). Refer to the engine manufacturer's CAN Interface
documentation for specific descriptions of codes.

1 of 5 SPN FMI OC
111 1 2

P0010-09
12/17/01

Figure 3-4. DTC Screen Example

After viewing the last DTC, screen 5 of 5, "VIEWED ALL ACBIVE® and fUSE SELECT TO CLEAR" will be
displayed. (The same applies when viewing previous DTCs.)

Pressing Select/Enter to clear the DTCs (active or previdus),willresult in one of four responses:

1. A positive acknowledgement which causes the follewingynessage to be displayed: "ACTIVE DTC(S)
HAVE BEEN ERASED."

2. A negative acknowledgement which causes the fellowing'message to be displayed:

"ERROR - NEGATIVE ACK" and "CANNOT ERASEDTC(S)."

3. A timeout for acknowledgement (when approximately two seconds have passed with CAN working
and no positive or negative acknowledgement has/been received). The following message will be
displayed: "ERROR - ACK TIME OUF" and "CANNOT ERASE DTC(S)."

4. A CAN communications failure (CAN isydisconnected or ECU is not working properly). The following
message will be displayed: "ERROR®,DISEONNECTED" and "CANNOT ERASE DTC(S)."

After viewing the response, the only wayjto back out of the screen is to press Previous. The user is then
taken back to the Alternate Display Mode.|Pressing Display Toggle will take the user to the Menu Mode
screens. This also applies when yiewingypfevious DTCs.

If the user is viewing activedDTCs, and there is a change to active DTCs, then a message is displayed
saying "DTC(S) HAVE CHANGED"and "PRESS PREVIOUS." The only way to back out of the screen is
to press Previous. The useriis then taken back to the Alternate Display Mode. Pressing Display Toggle
will take the user to the Menu Mede screens. This also applies when viewing previous DTCs.

ECU Parameters Mode

The ECU Parameters Menu appears between the Alternate Display and Menu Mode when pressing
Display Toggle @nd showcases parameters metered from the ECU. This menu is only viewable when
J1939 communicationsis enabled. Only parameters related to genset applications are metered from the
ECU and displayed here. A sub-menu is also accessible within this Menu for viewing the Engine
Configdration parameters.

If a parameter i§ never sent after communication is established or the ECU has sent information notifying
the DGC-1000 that the parameter is not supported (non-applicable), then the parameter’s screen will be
hidden and skipped when scrolling from screen to screen in the “ECU Parameters” menu.

Ifyja DTCis “associated” with one of the parameters, then the screens will work like Pre-Alarm screens
from the Alternate Display. When scrolling through the menu, the user is taken straight to the new “DTC-
related” screens first. The “DTC-related” screen will then blink while alternating between the parameter’s
value and the DTC information.

NOTE: If no ECU support is required, then parameters are only updated within the DGC-1000 unit when
“pulsing” the ECU and while the engine is “running.”
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The following list includes all the engine system monitoring parameters read from the ECU (if supported)
in the order in which they appear when pressing Raise/Scroll, having started from the ECU Parameters
menu.

*

the appropriate analog sender when the ©AN bus/J1939 interface is disabled.

Throttle Position

Percent Load at Current RPM
Actual Engine Percent Torque
Injection Control Pressure
Injector Metering Rail Pressure
Injector Metering Rail Pressure
Engine Speed:

Total Engine Hours:

Trip Fuel

Total Fuel Used

Engine Coolant Temperature:
Fuel Temperature

Engine Oil Temperature
Engine Intercooler Temperature
Fuel Delivery Pressure

Engine Oil Level

Engine Oil Pressurex

Coolant Pressure

Coolant Level

Fuel Rate

Barometric Pressure

Ambient Air Temperature

Air Inlet Temperature

Boost Pressure

Intake Manifold Temperature
Air Filter Differential Pressure
Exhaust Gas Temperature
Electrical Potential (Voltage)=
Battery Potential (Voltage), Switched
Oil Filter Differential Pressure
Fuel Filter Differential Pressure
Crankcase Pressure

Engine Configuration (Sub-Menu)

These parameters may be monitored either directly by the DGC-1000 itself or by the DGC-1000 and

To start viewing the engine configuration parameters read from the ECU, press Select/Enter at the
Engine Configuration sub-menugl heyfollowing list includes parameters in the order in which they appear
when pressing Raise/Scroll:

Engine Speed at Idle, Point™

Percent Torque at Idlg, Point 1

Engine Speed at Point2

Percent Torque at,Point 2

Engine Speed at/Point,3

Percent Torque at Point 3

Engine Speed at Point 4

Percent Torque at Point 4

Engine Speedvat Point 5

Percent Torque at Point 5

Engine Speed at High Idle, Point 6
Gain(KP) of the Endspeed Governor
Reference Engine Torque

Maximum Momentary Engine Override Speed, Point 7
Maximum Momentary Override Time Limit
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¢ Requested Speed Control Range Lower Limit
e Requested Speed Control Range Upper Limit
e Requested Torque Control Range Lower Limit
¢ Requested Torque Control Range Upper Limit
Menu Mode

After pressing the Display Toggle pushbutton twice to begin the Menu
display mode (first time selects the Alternate mode), pressing
Select/Enter begins the next level of menus. Pressing the Raise/Scroll
or Lower/Scroll pushbutton (Figure 3-5) allows the user to scroll
through the menu display mode screens. Pressing the Display Toggle
pushbutton returns the display to the Normal mode.

Menu 1

Menu 1 is the alarm and pre-alarm menu. Pressing Select/Enter (Figure
3-6) from this menu begins the 1.x menu level. Pressing Raise/Scroll
and Lower/Scroll from this menu scrolls through the 1.x menu level.

Menu 1.1

Menu 1.1 displays the overspeed alarm. Pressing Select/Enter begins
the 1.1.1 level of menus and displays the function activationflevel.
Pressing Select/Enter displays the setting. This is not adjustable grom
the front panel. Pressing Previous goes back to the 1.1.1 levell

Pressing Raise/Scroll or Lower/Scroll begins thegul.1.2%function
activation delay level of menus. Pressing Select/Enterydisplays the
activation delay time once the level has been exceeded. This is not
adjustable from the front panel.

Pressing Previous twice goes back to thel.1"\evel. Pressing
Raise/Scroll goes to the 1.2 menu level. Pressing Lower/Scroll goes
to the 1.13 menu level.

Menu 1.2

Menu 1.2 displays the high coolantytemperature alarm. Pressing
Select/Enter begins the 1.2.1 level of menus and displays the function
activation level. Pressing Select/Enter displays the setting. This is not
adjustable from the front panel.

Pressing Previous goes back to the 1.2.1 level. Pressing Raise/Scroll
or Lower/Scroll begins the 41.2:2_function activation delay level of
menus. Pressing Select/Enter displays the activation delay time once
the engine crank disconnectispeed is exceeded. This is not adjustable
from the front panel.

Pressing Previous {wiceq goes back to the 1.2 level. Pressing
Raise/Scroll goes to the 1.8 menu level Pressing Lower/Scroll goes to
the 1.1 menu level.

Menhu Mode
Intro Screen

vy Enter

Menu 1 Raise
Main Alarms <
and Pre-Alarms

Lower

Raise

Menu 2
System
Configuration

Lower

Raise

Menu 3
Sensing Devices

Lower

Raise

Menu 4 Lower
Engine Parameters
and Cranking

A

D2609-01
04-23-97

Figure 3-5. Menu
Display Modes
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Menu 1 Enter Menu 1.1 Lower| Menu_1.14
- Engine
Main Alarms Overspeed - Maintenance
and Pre-Alarms | Prev Alarm Raise
Cycle Pre-Alarm
A Prev Lower Raise
. L 4
Raise Lower
Menu 1.2 Menu 1.13
< High Coolant Engine kiloWatt
Temperature Alarm Overload Pre-Alarm
Lower Raise
Raise
Menu 1.3
P High Coolant
h Temperature
Pre-Alarm
Lower
Raise
Menu 1.4
. Low Coolant
h Temperature
Pre-Alarm oltage Pre-Alarm
Lower Raise
Raise Lower
Menu 1.5 Menu 1.10
< S Low Battery >
Pre-Alarm
Raise
Lower
Menu 1.9
< Weak Battery >
Pre-Alarm
Raise
Lower
Menu 1.7 Lower Menu 1.8
Low Fuel < Low Fuel Level
Level Alarm Raise Pre-Alarm
D2840-03
04-15-01

Figure 3-6. Menu 1

Menu 1.3

Menu 1.3 displays oolant temperature pre-alarm. Pressing Select/Enter begins the 1.3.1 level of
menus and displays the function activation level. Pressing Select/Enter displays the setting. This is not
adjustable from the front panel.

revimﬁ returns to the 1.3.1 level. Pressing Raise/Scroll or Lower/Scroll begins the 1.3.2

the en nk disconnect speed is exceeded. This is not front panel adjustable.

evious twice goes back to the 1.3 level. Pressing Raise/Scroll goes to the 1.4 menu level
g Lower/Scroll goes to the 1.2 menu level.
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Menu 1.4

Menu 1.4 displays low coolant temperature pre-alarm. Pressing Select/Enter begins the 1.4.1 level of
menus and displays the function activation level. Pressing Select/Enter displays the setting. This is#fot
adjustable from the front panel.

Pressing Previous goes back to the 1.4.1 level. Pressing Raise/Scroll or Lower/Scroll beginsghe 1.4:2
function activation delay level of menus. Pressing Select/Enter displays the activation delay time once
the level has been exceeded. This is not adjustable from the front panel.

Pressing Previous twice goes back to the 1.4 level. Pressing Raise/Scroll goes to the 1.5 menu level
Pressing Lower/Scroll goes to the 1.3 menu level.

Menu 1.5

Menu 1.5 displays low oil pressure alarm. Pressing Select/Enter begins the 1.54 levelfof menus and
displays the function activation level. Pressing Select/Enter displays the settingy, This,is not adjustable
from the front panel.

Pressing Previous goes back to the 1.5.1 level. Pressing Raise/Scroll or LeweriScroll begins the 1.5.2
function activation delay level of menus. Pressing Select/Enter displaysythe agtivation delay time once
the engine crank disconnect speed is exceeded. This is not adjustable from thegdront panel.

Pressing Previous twice goes back to the 1.5 level. Pressing RaiselScrolb goes to the 1.6 menu level
Pressing Lower/Scroll goes to the 1.4 menu level.

Menu 1.6

Menu 1.6 displays low oil pressure pre-alarm. Pressing Select/Enterbegins the 1.6.1 level of menus and
displays the function activation level. Pressing Select/Enter displays the setting. This is not adjustable
from the front panel.

Pressing Previous goes back to the 1.6.1 level. Pressing,Raise/Scroll or Lower/Scroll begins the 1.6.2
function activation delay level of menus. Pressing Select/Enter displays the activation delay time once
the engine crank disconnect speed is exceeded. This is‘hot adjustable from the front panel.

Pressing Previous twice goes back to the 1.6 level. Pressing Raise/Scroll goes to the 1.7 menu level
Pressing Lower/Scroll goes to the 1.5 menu level.

Menu 1.7

Menu 1.7 displays low fuel level alarm®Pressing Select/Enter begins the 1.7.1 level of menus and
displays the function activation level. /Pfessing Select/Enter displays the setting. This is adjustable from
the front panel.

Pressing Previous goes back toghe 1,79 level. Pressing Raise/Scroll or Lower/Scroll begins the 1.7.2
function activation delay level ofimenus. Pressing Select/Enter displays the activation delay time once
the level has been exceededs After pressing Raise/Scroll or Lower/Scroll, the user will be instructed to
enter the user key code. After entering the user key code followed by pressing Select/Enter twice, the
setting will be adjustable with the, Raise/Scroll and Lower/Scroll keys. After the desired setting has been
selected, press Select/Enteritgrsave the new settings.

Pressing Previous twice goes back to the 1.7 level. Pressing Raise/Scroll goes to the 1.8 menu level
Pressing Lower/Seroll gé€s to the 1.6 menu level.

Menu 1.8

Menu 1.8fdisplaysylow fuel level pre-alarm. Pressing Select/Enter begins the 1.8.1 level of menus and
displays thedunction activation level. Pressing Select/Enter displays the setting. This is adjustable from
the front panel.

Pressing Previous goes back to the 1.8.1 level. Pressing Raise/Scroll or Lower/Scroll begins the 1.8.2
function activation delay level of menus. Pressing Select/Enter displays the activation delay time once
the level has been exceeded. After pressing Raise/Scroll or Lower/Scroll, the user will be instructed to
enter the user key code. After entering the user key code followed by pressing Select/Enter twice, the
Setling will be adjustable with the Raise/Scroll and Lower/Scroll keys. After the desired setting has been
Selected, press Select/Enter to save the new settings.

Pressing Previous twice goes back to the 1.8 level. Pressing Raise/Scroll goes to the 1.9 menu level
Pressing Lower/Scroll goes to the 1.7 menu level.
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Menu 1.9

Menu 1.9 displays weak battery pre-alarm. Pressing Select/Enter begins the 1.9.1 level of menus and
displays the function activation level. Pressing Select/Enter displays the setting. This is not adjustable
from the front panel.

Pressing Previous goes back to the 1.9.1 level. Pressing Raise/Scroll or Lower/Scroll begins the 1.9.2
function activation delay level of menus. Pressing Select/Enter displays the activation delay time once
the level has been exceeded. This is not adjustable from the front panel.

Pressing Previous twice goes back to the 1.9 level. Pressing Raise/Scroll goes to the 1.10 menu level
Pressing Lower/Scroll goes to the 1.8 menu level.

Menu 1.10

Menu 1.10 displays low battery pre-alarm. Pressing Select/Enter begins the 1.10.1 leveltef menus and
displays the function activation level. Pressing Select/Enter displays the setting. Thisgisynothadjustable
from the front panel.

Pressing Previous goes back to the 1.10.1 level. Pressing Raise/Scroll or Lower/Seroll begins the
1.10.2 function activation delay level of menus. Pressing Select/Enter displays the activation delay time
once the level has been exceeded. This is not adjustable from the front panel.

Pressing Previous twice goes back to the 1.10 level. Pressing Raise/Scrolligoes torthe 1.11 menu level
Pressing Lower/Scroll goes to the 1.9 menu level.

Menu 1.11

Menu 1.11 displays battery over voltage pre-alarm. Pressing Seleet/Enter begins the 1.11.1 level of
menus and displays the function activation level. Pressing Selget/Enter displays the setting. This is not
adjustable from the front panel.

Pressing Previous goes back to the 1.11.1 level. Pressing/Raise/Scroll or Lower/Scroll begins the
1.11.2 function activation delay level of menus. Pressing Select/Enter displays the activation delay time
once the level has been exceeded. This is not adjustable from the front panel.

Pressing Previous twice goes back to the 1.11 level, Pressing Raise/Scroll goes to the 1.12 menu level
Pressing Lower/Scroll goes to the 1.10 menu level.

Menu 1.12

Menu 1.12 displays battery charger failure pre-alarm:APressing Select/Enter begins the 1.12.1 level of
menus and displays the function activation leyeh, Pressing Select/Enter displays the setting. This is not
adjustable from the front panel.

Pressing Previous goes back to the 142.1 level. Pressing Raise/Scroll or Lower/Scroll begins the
1.12.2 function activation delay levelof menus. Pressing Select/Enter displays the activation delay time
once the level has been exceeded. Thistis not'adjustable from the front panel.

Pressing Previous twice goes back'e the 1.12 level. Pressing Raise/Scroll goes to the 1.13 menu level
Pressing Lower/Scroll goes to theyl.11"menu level.

Menu 1.13

Menu 1.13 displays kilowatisoverload pre-alarm. Pressing Select/Enter begins the 1.13.1 level of menus
and displays the function dctivation level. Pressing Select/Enter displays the setting. This is not
adjustable from the_front panels

Pressing Previous goes back to the 1.13.1 level. Pressing Raise/Scroll or Lower/Scroll begins the
1.13.2 function‘activationddelay level of menus. Pressing Select/Enter displays the activation delay time
once the level has'beenfexceeded. This is not adjustable from the front panel.

Pressing Previous twice goes back to the 1.13 level. Pressing Raise/Scroll goes to the 1.14 menu level
Pressing Lower/Scroll goes to the 1.12 menu level.

Menu 1.14

Menu 994, display engine maintenance pre-alarm. Pressing Select/Enter begins the 1.14.1 level of
mepuis,and displays the function activation level. Pressing Select/Enter displays the setting. This is not
adjustable from the front panel.
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Pressing Previous goes back to the 1.14.1 level. Pressing Raise/Scroll or Lower/Scroll begins the
1.14.2 function activation delay level of menus. Pressing Select/Enter displays the activation delay time
once the level has been exceeded. This is not adjustable from the front panel.

Pressing Previous twice goes back to the 1.14 level. Pressing Raise/Scroll goes to the 1.1 menulevel.
Pressing Lower/Scroll goes to the 1.13 menu level.

Pressing Previous from any 1.x level menu goes to menu 1. Pressing Raise/Scroll goes totmenu 2.
Pressing Lower/Scroll goes to menu 3.

Menu 2

Menu 2 system configuration. Pressing Select/Enter from this menu (Figure 3-7) begins the 2.x level of
menus. Pressing Raise/Scroll and Lower/Scroll from this menu scrolls through the 2:x levels of menus.

Menu 2.1

Menu 2.1 displays the generator voltage sensing connection. Pressing Select/Enter begins the 2.1.1
level and displays the sensing configuration. This is not adjustable from the front panel.

Pressing Previous goes back to the 2.1 level. Pressing Raise/Scroll goes, t0 menu 2.2. Pressing
Lower/Scroll goes to menu 2.5.

Menu 2.2

Menu 2.2 displays options. Pressing Select/Enter (Figure 3-8) beginsithe 2.2.1 level and displays the
speed signal source selection. This is not adjustable from the front panel;

3 8 Menu 2 Prev Menu 2.2 Prev
gy System < Options <
ae Configuration
v Enter y Enter
i Menu 2.2.1
Raise
Raise Menu 2.1 Speed Signal >
> Generator > Source
Connection
Lower
Lower Raise
Raise
Lower Menu 2.2.2 R
Menu 2.2 _ Metric Conversion |
Options ) s
Lower Figure 3-8. Menu 2.2
Raise
Menu 2.3
User Front Panel >
Key Code
Lower
Raise
Menu 2.4
Global Pre-Alarm >
Buzzer Enable
Lower
Raise
Lower Menu 2.5
Communications >
Settings

Figure 3-7. Menu 2
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Pressing Previous goes back to the 2.2 level. Pressing Raise/Scroll or Lower/Scroll goes to menu 2.2.2
and displays metric conversion.

Pressing Select/Enter displays the status of this feature. To change to the metric display press
Raise/Scroll and enter the user key code followed by the Select/Enter key. Press Raise/Scroll and then
Select/Enter. The display will indicate that the new setting has been saved. Press previous twice to go te
menu 2.2. Press Raise/Scroll to go to menu 2.3. Press Lower/Scroll to go to menu 2.1.

Menu 2.3

Menu 2.3 changes user key code. Press Select/Enter and then the user key code followed by
Select/Enter twice. Press the key sequence for the new key code followed by Select/Enter twice. The
user will be asked to re-enter the new key code. After entering the new key code followed by
Select/Enter twice, the display will indicate the new code has been saved.

Pressing Raise/Scroll will go to menu 2.4. Pressing Lower/Scroll will go menu 2.2.

Menu 2.4

Menu 2.4 pre-alarm audible alarm enable. Pressing Select/Enter will display the status ofthe pre-alarm
audible alarm. This feature is not adjustable from the front panel. Pressing Previotis willjgo to menu 2.4.

Pressing Raise/Scroll will go to menu 2.5. Pressing Lower/Scroll will go to mgnui.3.

Pressing Previous from any 2.x menu will go to menu 2. Pressing Raise/Scrollhgoes to menu 3. Pressing
Lower/Scroll goes to menu 1.

Menu 2.5
Menu 2.5 is the communications settings menu. Pressing

Select/Enter begins the 2.5.x level of menus illustrated in
Figure 3-9. T8 Menu 2.5 Prev
§ g Communications |«

Menu 2.5.1 &° Settings
Menu 2.5.1 displays the Modbus address setting menu.
Pressing Select/Enter displays the setting’s value. This is not  Enter
adjustable from the front panel. Pressing Previous“goes(to
menu 2.5. Pressing Raise/Scroll goes to menu/ 2.5.2. Raise Menu 2.5.1 -
Pressing Lower/Scroll goes to menu 2.5.4. | Modbus Address |
Menu 2.5.2 L

ower
Menu 2.5.2 displays the serial port baud rate setting on the Raise
menu. Pressing Select/Enter displays the setting’s value.
This is not adjustable from the front panel. Pressing Previous “gg::li;if R
goes to menu 2.5. Pressing Raise/Scroll'goes'to menu 2.5.3. Baud Rate
Pressing Lower/Scroll goes to menyd’2.541.

Lower
Menu 2.5.3 R(;i:;
Menu 2.5.3 displays the serial pott¥parity setting menu.
Pressing Select/Enter displays the Setting’s value. This is not Menu 2.5.3 >
adjustable from the front panefPfessing Previous goes to Serial Port Parity
menu 2.5. Pressing Raise/Scroll goes to menu 2.5.4.
Pressing Lower/Scrolhgoes,tofmenu 2.5.2. 'F':"_”e’

aise
Menu 2.5.4
Menu 2.5.4 displays the J1939 address setting menu. Lowerl  Menu2.5.4
Pressing Select/Enterdisplays the setting’s value. This is not J1939 Address
adjustable from the front panel. Pressing Previous goes to

menu 2.5. Pressing Raise/Scroll goes to menu 2.5.1. Figure 3-9. Menu 2.5
Pressingd.ower/Scroll goes to menu 2.5.3.
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Menu 3
Menu 3 sensing devices. Pressing Select/Enter (Figure 3-10) begins the 3.1 level of menus.

Menu 3.1

Menu 3.1 transformer ratios menu. Menu 3.1.1 (Figure 3-11) displays generator potential transformer
primary voltage rating. Pressing Select/Enter displays the value. This is not adjustable fromithe front
panel. Pressing Previous twice goes to menu 3.1. Pressing Raise/Scroll goes to menu 3.1.2. Pressing
Lower/Scroll goes to menu 3.1.5.

Menu 3.1.2

Menu 3.1.2 displays the generator potential transformer secondary voltage rating. Préssing Select/Enter
displays the value. This is not adjustable from the front panel. Pressing Previeus¥goes to menu 3.1.
Pressing Raise/Scroll goes to menu 3.1.3. Pressing Lower/Scroll goes to menu 3.1,

Menu 3.1.3

Menu 3.1.3 displays the generator current transformer primary current rating'aPressing Select/Enter
displays the value. This is not adjustable from the front panel. Pressing previous goes to menu 3.1.
Pressing Raise/Scroll goes to menu 3.1.1. Pressing Lower/Scroll goes.to menu 3.1.2.

Pressing Raise/Scroll from menu 3.1 goes to menu 3.2.

Menu 3 Prev U Menu 3.1
Sensing Devices N Transformer Ratios
yEnter y Enter
Menu 3.1.1 Raise
Raise Menu 3.1 < Generator PT's -
"|  Transformer Ratios v Primary Rating
Lower
Lower
Raise
Raise
Menu 3.1.2
Menu 3.2 < Generator PT's
Sender Failure » Secondary Rating
Alarms
Lower
Lower .
Raise
Raise
Menu 3.1.3 Lower
e Generator CT's e —
Lower Menu 3.3 Primary Rating
» Input Calibration
Funetien
D2609-05 Figure 3-11. Menu 3.1

05-15-97

Figure 3-10. Menu 3

Menu 3.2
Menu 3.2 sender failure alarm menu. Pressing Select/Enter (Figure 3-12) begins menu 3.2.1
Menu 3.2.1

Menu 3.2.1 displays coolant temperature sensor failure alarm. Pressing Select/Enter displays the status
ofthis alarm. This is not adjustable from the front panel. Pressing Previous goes to menu 3.2.1.

Rressing Raise/Scroll goes to menu 3.2.2. Pressing Lower/Scroll goes to menu 3.2.5.
Menu 3.2.2

Menu 3.2.2 displays oil pressure sensor failure alarm. Pressing Select/Enter displays the status of this
alarm. This is not adjustable from the front panel. Pressing Previous goes to menu 3.2.2.
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Pressing Raise/Scroll goes to menu 3.2.3. Pressing Lower/Scroll goes to menu 3.2.1.

Menu 3.2.3

Menu 3.2.3 displays speed signal failure alarm. Pressing Select/Enter displays the status of this alarm.
This is not adjustable from the front panel. Pressing Previous goes to menu 3.2.3.

Pressing Raise/Scroll goes to menu 3.2.4. Pressing Lower/Scroll goes to menu 3.2.2.

Menu 3.2.4

Menu 3.2.4 displays voltage sensing failure alarm. Pressing Select/Enter displays the status of this
alarm. This is not adjustable from the front panel. Pressing Previous goes to menu 3.2.4.

Pressing Raise/Scroll goes to menu 3.2.5. Pressing Lower/Scroll goes to menu 3.2.3.

Menu 3.2.5

Menu 3.2.5 displays sensor failure alarm time delay. Pressing Select/Enter displays the delay time. After
pressing Raise/Scroll or Lower/Scroll the user will be instructed to enter the user key code. After
entering the user key code followed by pressing Select/Enter twice, the setting will beyadjustable with the
Raise/Scroll and Lower/Scroll keys. After the desired setting has been selectedy, pressSelect/Enter to
save the new setting. Pressing Previous goes to menu 3.2. Pressing Raise/Seroll"gees to menu 3.2.1.
Pressing Lower/Scroll goes to menu 3.2.4.

Pressing Raise/Scroll from menu 3.2 goes to menu 3.3. Pressing Lower/Scrollyfrom menu 3.2 goes to
menu 3.1.

Prev Menu 3.2
| Sender Failure Alarms
y Enter
Menu 3.2.1
Cool. Temp. Sensor Lower Menu 3.2.5
< . Sensor Failure >
Failure Alarm Raise Alarm Dela
Enabled or Disabled y
Lower, Raise
Raise’ Lower
Menu 8.2.2 Menu 3.2.4
B Oil PrgssurejSensor Generator Sensing Vol- o
D FailurgAlarm tage Failure Alarm -
Enabled or Disabled Enabled or Disabled
¥ Lower Raise
Lower
Menu 3.2.3
Raise Speed Signal _
g Failure Alarm "
Enabled or Disabled
D2609-07
05-15-97

Figure 3-12. Menu 3.2

Menu 3.3

Menu 3.8, displays the input calibration function. This function is for Basler Electric Company use only. For
more inférmation contact Basler Electric Company.

Pressing Previous goes to menu 3. Pressing Raise/Scroll from menu 3 goes to menu 4. Pressing
Lower/Scroll goes to menu 2.
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Menu 4

Menu 4 (Figure 3-13) displays engine parameters and cranking. Pressing Select/Enter from menu“4
begins menu 4.1.

Prev Menu 4

» Engine Parameters
and Cranking

v Enter

Menu 4.1 _ Raise
Cool Down Time

Lower
Raise v Lower
Menu 4.7
c Me_nu 4.2 Pre-Crank Contact >
ranking Mode After Cranking
Lower 4 Raise
Raise wkower
P Menu 4.3 Menu/4.6 _
~ | No. of Crank Cycles Pre-CrankDélay -
Lower %" Raise
Raise Lower
v
Menu 4.4 Raise Menu 4.5
“ Continuous Cycle Crank Time >
Crank Time Lower y
D2609-08
04-23-97

Figure 3-13. Menu 4

Menu 4.1

Menu 4.1 displays cool down time. After pressing Raise/Scroll or Lower/Scroll, the user will be
instructed to enter the user key code” After entering the user key code followed by pressing Select/Enter
twice, the setting will be adjustable with the Raise/Scroll and Lower/Scroll keys. After the desired setting
has been selected, press Select/lEnter to save the new setting. Pressing Previous goes to menu 4.1.
Pressing Raise/Scroll goes to menu 4.2. Pressing Lower/Scroll goes to menu 4.7.

Menu 4.2

Menu 4.2 displays crapking“mode. Pressing Select/Enter displays the cranking mode selected. This is
not adjustable from the front panel. Pressing Previous goes to menu 4.2. Pressing Raise/Scroll goes to
menu 4.3. PressingzlL.ower/Scroll goes to menu 4.1. Menu 4.3. Menu 4.3 displays the number of crank
cycles. Pressing Select/Enter displays the number of crank cycles selected. This is not adjustable from
the front panel, Pressing Previous goes to menu 4.3. Pressing Raise/Scroll goes to menu 4.4. Pressing
Lower/Scroll goes,to menu 4.2.

Menu 4.4

Menu 4.4 displays continuous crank time. Pressing Select/Enter displays the continuous crank time
selected. This is not adjustable from the front panel. Pressing Previous goes to menu 4.4. Pressing
Raise/Scroll goes to menu 4.5. Pressing Lower/Scroll goes to menu 4.3.

Menu 4.5

Menu 4.5 displays cycle crank time. Pressing Select/Enter displays the cycle crank time selected. This is
not adjustable from the front panel. Pressing Previous goes to menu 4.5. Pressing Raise/Scroll goes to
menu 4.6. Pressing Lower/Scroll goes to menu 4.4.
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Menu 4.6

Menu 4.6 displays pre-crank delay time. After pressing Raise/Scroll or Lower/Scroll, the user will be
instructed to enter the user key code. After entering the user key code followed by pressing Select/Enter
twice, the setting will be adjustable with the Raise/Scroll and Lower/Scroll keys. After the desired setting
has been selected press Select/Enter to save the new setting. Pressing Previous goes to menu 4.6
Pressing Raise/Scroll goes to menu 4.7. Pressing Lower/Scroll goes to menu 4.5.

Menu 4.7

Menu 4.7 displays the status of the Pre-crank contact after cranking. After pressing Raise/Scroll or
Lower/Scroll, the user will be instructed to enter the user key code. After entering the user key code
followed by pressing Select/Enter twice, the setting will be adjustable with the RaisefScroll and
Lower/Scroll keys. After the desired setting has been selected, press Select/Enter 4o, save the new
setting. Pressing Previous goes to menu 4.7. Pressing Raise/Scroll goes to menu 4%, “Pressing
Lower/Scroll goes to menu 4.6.

Pressing Previous twice goes to the normal display mode.

Exiting Menu Mode

You may exit Menu mode (from any menu level)
by pressing the Display Toggle pushbutton
(see Figure 3-14). If the Display Toggle Any Meffu Mode'Level | revious
pushbutton is pressed before a parameter
setpoint change has been saved, then the old P \ Display
setpoint value is preserved. 04-23.97 Toggle

NOTE

Using DISPLAY TOGGLE to exit Menu mode
will save the user's place within the menu
system so that the next time Menu mode is

entered, the display will return to the same
screen. Figure 3-14. Exiting Menu Mode

As an alternative, pressing Previous allows the user to"back out of the menu mode one level at a time so
that the next time menu mode is entered, the display will start at the top of the menu structure.

Modifying Setpoints

To modify an existing setpoint, press theiSelect/Enter pushbutton (Figure 3-15). Press Raise/Scroll or
Lower/Scroll buttons to raise or lowgr the,current parameter setpoint. Press the Select/Enter pushbutton
to save the modified setpoint value ofpress the Previous pushbutton to exit the parameter setting screen
without changing the value.

Once in the menu mode, thé first time an attempt is made to change a setting that is front panel
adjustable, the user will be prampted to enter the key code. Upon successful entry of the key code, the
user may modify any of thé agjustable settings without re-entering the key code during the current menu
mode session. The anly exeeption to this is changing the key code itself. Changing the key code always
requires entry of the existing'key code. Also, whether the key code is actually changed or not, any further
changes to otherfsettings after that will require the key code to be entered once again. Leaving the Menu
mode after an editing session automatically terminates the editing privilege.

Press the Display Taggle pushbutton to exit the menu mode.
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Key Code

The DGC-1000 is delivered with a ke%nsmting of the following pushbutton sequence.

NoOk~WND~

Menu y.y
Setpoint = value

Edit
Setpoint

Lower
Setpoint

Setpoint

Setpoint

Menu'y.y
New setpoint saved
FigLQ %ing Setpoints

Raise/Scroll
Lower/Scroll
Select/Enter
Previous
Display Toggle

Select/Enter K\
Select/Enter \

L 4

The key code can befchanged by accessing the CHANGE KEYCODE screen of Menu 2. Observe the

following guidelines w anging the key code.

e Allowable ke ushbuttons are Raise/Scroll, Lower/Scroll, Select/Enter, Previous, Display
Toggle sefToggle, Alarm Silence, and Lamp Test.

e Akeyfcode must be followed by two presses of the Select/Enter pushbutton.

e A can consist of one to eight presses of the allowable key code pushbuttons.
A ke de gannot contain consecutive presses of the Previous pushbutton.

Front Panel Adjustable Parameters
Most settings are viewable at the front panel. The settings listed in Table 3-4 can be adjusted at the front

el.
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Table 3-4. Front Panel Adjustable Settings

Parameter Setting Range, Increment
Sensor Failure Alarm Time Delay 1t010s, 1s
Metric Conversion On or Off
Low Fuel Pre-Alarm Level 10 to 100%, 1%
Low Fuel Alarm Level 210 50%, 1%
Pre-Crank Contact After Cranking Open or Closed
Cool-Down Time Oto60m,1m
Pre-Crank Time Delay 0to30s,1s

ENGINE CONTROL UNIT (ECU) SUPPORT

Enabling of ECU Support

To enable ECU support, select “Enable ECU Support” in the CANBus Interfagé®area“of the BESTCOMS
System Settings screen. After re-sending the settings, the DGC-1000 will begin to ighore analog input for
coolant temperature, oil pressure and engine speed, and it will no longer calculate engine run time. Once

NOTE
With Enable ECU Support selected, a non-programmable ‘€oolant Level Sender
Fail alarm can annunciate either when the engine is off or*running. Coolant level
is only metered and displayed when Enable "ECU “Support is selected in
BESTCOMS.

the DGC-1000 establishes communications with an EQU, the "€ngine run time, coolant level, coolant
temperature, oil pressure and engine speed will be updatediwith'the ECUs values.

ECU Limitations

For some ECUs, an external source cannot step the,engine without removing power from the ECU.
Turning off power to the ECU is the only waye,remove fuel from the engine, shutting it down. Different
ECU manufacturers have their own rpm-setpointster reapplying fuel to an engine. If the ECU is powered
up and the engine is still spinning above 60,rpm, then the ECU will automatically turn the fuel on. Detroit
Diesel J1939 ECUs, for example, have afsetpaint of 60 rpm.

Not being able to stop the engine witheut removing ECU power causes two problems. The first problem is
that the only way to stop the enginefis toturn the ECU off and wait for the engine speed to fall below 60
rpm before powering the ECU back upyOtherwise, the engine will take off running. The second problem is
that while the ECU is off, you ¢angno,longer meter and update coolant level, coolant temperature, oil
pressure or engine speed vallies, gffectively disabling features like low coolant temperature alarm/pre-
alarm and crank control.

The DGC-1000 Solution

The DGC-1000 resolves E€U limitations by using timers. There are four user-programmable timers in
ECU Timers undeér the Configure pull-down menu in BESTCOMS. In the ECU Related Time Values box
you will see theffollowing timers and their corresponding default values.

e Pulse Cycle Time. Fhe time in minutes the unit waits before pulsing.

e Response Timeout. The time in seconds to attempt communications with the ECU when the DGC-
1000 is in the Pulsing state or Connecting state.

e Settling Time®The time in tenths of seconds to gather data after connecting to the ECU during the
Pulsing state. This allows all the metered values to be sent and ramp up to their steady-state values.
Méteredwalues are sent out by the ECU at different rates as designated by the J1939 protocol. ECU
values initially sent are low and the ECU takes time to average out its own data values.

e ‘Engine Shut Down. The time in seconds to stay disconnected from the ECU when going from
Running to Shut-Down before starting the first pulse. This timer should allow enough time for the
engine to slow down so that when the DGC-1000 pulses, the ECU will not start the engine.
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Alarm and Pre-Alarm

If ECU communication is not established during the connecting state or is lost during the Pre-Staft,
Cranking, Resting, Running or Cooling states, then a non-programmable ECU CommunicationsgFail
alarm will be annunciated. If the last pulse was unsuccessful (ECU communications was not established)
then the ECU Communications Fail pre-alarm will be annunciated. The pre-alarm is only checked after
the Pulsing state and is annunciated only during the Ready state.

To clear Coolant Level Alarms when the ECU Power Support is needed, the user must first corréet the
condition causing the alarm and then pulse the ECU to update the data. The user may remotely pulse the
ECU via BESTCOMS or locally pulse the ECU by pressing the keys in the ordered sequence Auto to Off
on the front panel.

Fuel Solenoid Relay

For some ECUs, connecting to an external fuel solenoid may not be an optiony, Inthis case, the fuel
solenoid relay has been designated to control ECU operating power. For example, Detroit Diesel’'s J1939
ECU applies fuel to the engine only after engine speed rises above 60 rpmgThe following timers control
the fuel solenoid relay when the unit is not running.

Pulse Cycle Time - Fuel Solenoid is open.
Response Timeout - Fuel Solenoid is closed.
Settling Time - Fuel Solenoid is closed.
Engine Shut Down - Fuel Solenoid is open.

In applications that do not require a separate pre-start contaet function, the pre-start relay can also be
used to control ECU operating power. Refer to the ECU Interfaceyparagraphs in the BESTCOMS section
for more information.

In an MTU MDEC ECU application, the ECU has a stdp.eontact input to stop the engine. If this input is not
connected to battery voltage, the engine will stop runningiyI hefuel solenoid relay is wired such that when
it is desired that the engine run, the stop input is connected™to battery voltage. When it is desired that the
engine stop, the fuel solenoid relay opens and removes bhattery voltage from the stop input.

NOTE

When ECU Support is enabled, during the Pre-Start and Resting states, the fuel
solenoid is closed.

Eleven States of Operation
The DGC-1000 supports 11 operating states.

Restart/Power-Up - Thefinjtialistate:

Ready - The DGC-1000 is imthe Off or Auto-Off mode.

Pulsing - ECU Only)- pulses (momentarily powers up) the ECU for updated information.
Connecting - ECU Only,- The system configuration just changed to Run or Auto-Run.
Pre-Start - Closesghe pre=start relay or pauses the DGC-1000 while it is not safe to crank.
Cranking - Cranks the engine until it is above the crank disconnect speed.

Resting - Occursibetween crank cycles and does not crank the engine.

Runninge The unit is no longer cranking and is now running.

Cooling - Caol'dewn running engine if a load was or is applied when going to Auto-Off mode.
Shutting Down® ECU Only - Wait for engine to stop rotating before "pulsing."

Alarm, - Alarmdwas triggered. Wait for the alarm to clear.

Display Values (ECU Support Enabled)

The ECU_is able to give the DGC-1000 in-depth information about the values it sends. This makes it
possible for the DGC-1000 to display accurate information when metering these values from the ECU.
After pulsing the unit, if the pulse was successful, the last values gathered when powering off the ECU
arexdisplayed until the next pulse. The following is a list of display values.

e.) Value-the actual value is displayed if the last pulse was successful or the engine is running.
¢ No Communications (abbreviated as NC)- displayed if the last pulse was unsuccessful.
¢ Not Applicable (abbreviated as NA)-The ECU does not monitor this data value.
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e ECU Data Not Sent (abbreviated as NS)-data was not sent in the time designated by the protocol.
e Sender Failure (abbreviated as SF)-The ECU has determined a sender failure for that metered value.

Constantly Powered ECUs

The DGC-1000 supports ECUs that have the ability to cut-off fuel from the engine without powering the
ECU off. The DGC-1000 requests engine run-time every minute to keep the ECU from going into a sleep-
mode. After the Pulse Cycle Timer expires, the DGC-1000 checks to see if ECU communications exist. If
so, then the DGC-1000 will not pulse the ECU. The same goes for Connecting, except that the DGC-1000
remembers if it skipped the Connecting state. If it did, then the DGC-1000 will also skip the Engine
Shutting Down state when it turns off the engine.

For constantly powered ECUSs, it is recommended that the Engine Shut Down Timer be set tofitsainimum
value. This ensures that if the DGC-1000 temporarily loses power while running, the unitawill"go_straight
into the Run state and go to the Shutting Down state when the unit goes to Off. It is alse, reéemmended
that the Response Timeout Timer be set to its minimum value in order to set the ECY Communications
Fail pre-alarm as soon as possible.

The following screens will be displayed on the front panel if the last attempt to_pulse,the ECU for an
information update was unsuccessful.

In the Normal display mode: "READY"
"NC NC 24.0 NC"

In the Alternate and ECU Parameters display modes:

"ENGINE SPEED"
"NO COMMUNICATIONS!

Normal Program Control

If an engine is not equipped with an ECU, then ECU support,Shouldybe disabled for the DGC-1000 to use
Analog sender data. An engine with ECU support disabled or EEU support enabled with a constant power
supply and accessible fuel solenoid will follow the normalgrogsam’control flowchart. See Figure 3-16.

P0012-08
04/01/02
Resting
A
Normal State
Machine v A

Reset > Ready Cranking Running
Any state but Reset can |
enter the Alarm state |

Alarm “»  Pre-Start Cooling —

Figure 3-16. Normal Program Control Flowchart

ECU Power Support/Program Control

If an engine hastan ECW, then ECU Support should be enabled for the DGC-1000 to use sender data
communicated overthe CANBus protocol interface from the ECU. If the engine can only be shut down by
powering off the ECU, then the genset will need ECU Power Support enabled. An engine with ECU
Support enabled and a need for ECU Power Support through the fuel solenoid will follow the ECU Power
Support diagram."See Figure 3-17.
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State Machine with
ECU Power Support

NOTE

ECU Power Support is not a selectable option. The DGC-1000 will decide
between using the fuel solenoid output relay or controlling the fuel to provide
ECU Power Support. This smart technology is derived by doing the following:

After the Pulse Cycle Timer expires, the DGC-1000 checks to see if ECU
communications are present. If so, then the DGC-1000 will not pulse the ECU.
The same goes for Connecting, except the DGC-1000 remembers if it skipped
the Connecting state. If it did, then it will also skip the Engine Shutting Down
state when the DGC-1000 turns off the engine.

P0012-09
04/01/02

enter the Alarm state

Any state but Reset can

Output Relay Status

Tables 3-5 and 3-6 represent the output relay Staius|for each of the 11 states that make up the State
Transition Function. The fuel solenoid relay varies\beiween these two types of matrixes and is bolded to
emphasize this. The letter O representsfan open relay state and the letter C represents a closed relay

Figure 3-17. ECU Power Support Program Control

Resting
A 4 v \ 4
> Ready P Connecting Crankingy, |—» Running P Disconnnecting
A
Alarm Pulsing Pre-Start Cooling

state.
Table 3-55Normal Output Relay Matrix
Current State

Relay Reset | Ready | xxx | xxxx | /Pre-Start | Crank Rest Run Cool XXX Alarm
Alarm 0] O 6] O O 6] 6] C
PreStart O O C C C * * O
Starter o] 0] o] C 0] 0 O 0
Fuel O O o] C O C C O

Table 3-6. Output Relay Matrix With ECU Support
Current State
Pre- Shut-

Relay Reset/| Ready | Pulse | Connect Start Crank | Rest Run Cool | down | Alarm
Alarm O Q O O O O O O O O C
PreStartt O O O O C C C * * (o] O
Starter O 0o O O O C 0O O O O O
Fuel T O C C C C C C C O O

Notes for Tablés 3-5 and 3-6:
*  If the "Pre-Start Contact After Disconnect" is enabled from BESTCOMS, then the Pre-Start contact

will alvays be closed during Running and Cooling. Otherwise, it will be open.

19, If ECU Support is enabled and the previous SysConfig was Run or Auto-Run with the ATS closed,
then close the fuel solenoid, otherwise leave it open.
. States shown for the PreStart relay correspond to normal prestart functionality—not to ECU Control
functionality.
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FIRMWARE UPGRADES

Future enhancements to DGC-1000 functionality may make a firmware upgrade desirable. Since DGC-
1000 stores its firmware in flash memory, upgrading firmware with BESTCOMS is a straightforward

procedure and requires no disassembly of hardware. Refer to Section 6, BESTCOMS Software f
detailed instructions on upgrading DGC-1000 firmware.

WARNING!
L 4

The DGC-1000 should be removed from service for the purpose of upgrading
firmware as it will not be able to control or monitor the genset once the firmwar
upgrade procedure has been started.
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SECTION 4 ¢ INSTALLATION

INTRODUCTION
DGC-1000 Digital Genset Controllers are delivered in sturdy cartons to prevent shipping damage. Upon
receipt of a unit, check the part number against the requisition and packing list for agreement. | for

damage, and if there is evidence of such, immediately file a claim with the carrier and notify the Basler
Electric regional sales office, your sales representative, or a sales representative at Basler Electric,
Highland lllinois. L 4

If the controller will not be installed immediately, store it in the original shipping pa in a moisture-
and dust-free environment.

HARDWARE

DGC-1000 controllers are packaged for mounting in any top-mount enclosure. T nt panel is resistant
to moisture, salt fog, humidity, dust, dirt, and chemical contaminants. It als ibits insect and rodent
entrance.

A DGC-1000 controller is secured to a panel by the four permanen@ed 10-32 by % inch (¥ inch

MOUNTING
Case cutout dimensions are shown in Figure 4-1. Overall dimensi are shown in Figures 4-2.

&

10.75 (273.0) i

usable) studs and four nylon lined nuts (supplied). Hardware mouni'ig gue is 30 in-Ib (3.4 Nem).

0.218 (5.537)
diameter, 4 places

6.75 7.25
(171.4) (184.2)

Qlerance on all cutout dimensions
+0.01” (0.254 mm).

D2609-11
| 08-15-03

Figure 4-1. Cutout Dimensions in Inches (Millimeters)
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DGC Isolator Ki \
The optional D olator Kit provides an economical way to reduce the level of shock and vibration
transmitted from a rator to the DGC-1000. The DGC Isolator Kit eliminates the need to mount an

isolator box on top of the generator conduit box and simplifies wiring considerations. Isolator kits are
available with either black- or gray-colored gaskets. Kit part number 9 3554 06 100 is supplied with a
black gasket and kit part number 9 3554 06 101 is supplied with a gray gasket.

The D lator Kit provides vibration dampening at frequencies greater than 48 hertz. Above 90 hertz,
vibratio missibility is less than 10 percent of the input magnitude.
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CONNECTIONS

controller.

NOTE

Ensure that the DGC-1000 control power wiring is correct. Reverse polarity will
not damage the controller, but it will prevent the DGC-1000 from operating.

Be sure that the DGC-1000 is hard-wired to earth ground with no smaller than 12
AWG copper wire attached to the ground terminal on the rear panel of the

Except as noted above, connections should be made with wire no smaller than 14" AWG.

Be sure to supply the controller with the correct level of operating power.

DGC-1000 Terminations

DGC-1000 terminals, excluding the serial communication port and CAN interface, consist of quarter-inch
blade, quick-connect terminals. These terminals accept female, quartersinch®onnectors. All DGC-1000
terminals are located on the rear panel of the controller. The connectors used on the DGC-1000 make it
easy to remove the controller for out-of-circuit testing or maintenance.

DGC-1000 terminals are illustrated and described in Section 2, Human-Machine Interface.

Communication Port

The RS-232 port on the rear panel uses a DB9 female®™eonnector. Figure 4-3 illustrates the pin
assignments of the communication port and Table 4-2fidentifies the RS-232 connector pin functions. A
standard communication cable terminated with a DB9 malesconnector is used for PC interface with the
DGC-1000 as shown in Figure 4-4.

v v
6099/0

0000

D2880-14
05-16-00

Figure 4-3. DG@-100 Communication Port Pin Assignments

Tablg'4-1."DGC-1000 Communication Port Pin Assignments
Pin Function Name Direction

1 N/C — N/A

2 Transmit Data TXD From DGC-1000
3 Receive Data RXD To DGC-1000
4 N/C — N/A

5 Signal Ground GND N/A

6 N/C — N/A

7 N/C — N/A

8 N/C — N/A

9 N/C — N/A

DGC-1000 Installation 4-3



9-Pin PC-AT To DGC-1000 25-Pin PC-XT To DGC-1000

Male DB-9 Female DB-9 Male DB-25 Female DB-9

DCD [ 1] 1] 1]

RXD |2 | 12 | TXD RX |3 12 | TXD

TXD i i RXD ™ |2 i RXD

DTR |4 ] 4 4 O

GND |5 | 5| GND GND [7] 5| GND

DSR | 6 | 6 | 1 6 |

RTS l l P0019-12 L

CTS |8 8 :| 08-21-03 8 :I ¢

RI [9] 9] NC %

9-Pin PC-AT Male DB-9 to 25-Pin PC-XT Male DB-Z\
DGC-1000 Female DB-9 DGC-1000 Female D

Figure 4-4. Personal Computer to DGC-1000 Connections

<

CAN Connections Q

The CAN connector mates with the cable assembly (Basler P/N 93589000 ed with the DGC-
1000. The cable assembly is illustrated in Figure 4-5 and the termination as ments are listed in Table
4-2,

< 2.74m (9.0 ft)
'
2 |
2 fﬁ
sl PIN 9358900% X\
Figure 4-5. C le embly
Table 4-2. CAN Cable A: Termination Assignments
Termination Fun User Termination
Pin 1 Terminatio r *
Pin 2
Pin 3 CAN Red Wire
Pin 4 \ Black Wire
Pin 5 Uninsulated Wire 1
& If the DGC-1000 is not providing one end of the J1939 backbone, cut
the j nnected across pins 1 and 2 to disconnect the internal
ter tiflg resistor.
t %drain (shield) should be grounded at one point only. If

ro ed elsewhere, cut the drain connection to the DGC-1000.

DGC-1000 is not part of the J1939 backbone, the stub
necting the DGC-1000 to the backbone should not exceed 914
illimeters (3 feet) in length.

DGC-1000 Connéttions for Typical Applications

Figures, 4-6, through 4-9 illustrate typical applications using the DGC-1000. A typical DGC-1000 ladder
own in Figure 4-6. Figure 4-7 shows typical ac connections for a direct-connected, single-
; e-wire sensing system. Figure 4-8 shows typical ac connections for a direct-connected, three-
line-to-line sensing system. Figure 4-9 shows typical ac connections for a direct-connected, three-
ine-to-neutral sensing system.
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Figure 4-6. DGC-1000 System Ladder Diagram
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Volvo Penta EDC IIl Applications

Volvo engines equipped with Volvo Penta EDC Il controllers, like the TAD124xGE series, can receive
engine control commands (such as start and stop) from the DGC-1000 through the SAE J1939
communication interface. To invoke this feature, the EDC must receive a J1939 message containing
engine control information within one second of waking (exiting sleep mode). If the EDC Ill dees“net
receive an engine control message within the prescribed time, it will enter the stand-alone mode ‘and
ignore any J1939 control messages. If this occurs, the EDC Ill must be forced back into sleep medé by
pressing the auxiliary stop button on the engine or by momentarily disconnecting EDC power.

The interconnection diagrams of Figures 4-10, 4-11, and 4-12 illustrate the DGC-1000 and EDC
connections that allow the DGC-1000 to awaken the EDC and start the engine, or simply acquire engine
status information. Wakeup of the EDC is initiated by using the DGC-1000 fuel solengid output contacts to
apply battery power to the EDC. To stop the engine, the DGC-1000 issues a sleep,command through the
J1939 interface to the EDC and opens the fuel solenoid output contacts. This causesithe EDC to stop the
engine and enter the sleep mode.

In order for the DGC-1000 to communicate with the EDC, two DGC-1000 settings must be changed from
their default values.

e The J1939 address of the DGC-1000 must be set at 17.

e The engine start/stop configuration setting must be set for “Volvo PentayeDC 111",

In order for the Volvo engine to operate at rated rpm, verify the followingd®GC-1000 settings.
e Speed Select setting should be set at “Primary”.

e Accelerator Position setting should be set at 50%.

The above settings are configured on the BESTCOMS ,System, Settings screen. Section 6, BESTCOMS
Software has information about adjusting DGC-1000 settingsthiough BESTCOMS.

MTU MDEC ECU Applications

MTU MDEC ECUs, supplied on some Detroit Diesel engines, can receive engine control commands from
the DGC-1000 and transmit engine operating status information to the DGC-1000 through the SAE J1939
communication interface.

In order for the DGC-1000 to communicate with the MDEC ECU, ECU support must be enabled on the
BESTCOMS System Settings screen andy@éMTU MDEC” must be selected as the engine configuration.
The appropriate ECU module type, speedydemand source, and engine rpm must also be selected.

The MTU MDEC ECU must be config@red properly in order for CAN communication to function correctly.
The parameters listed in Table 4-3 must be”configured in the ECU with the MDEC service tool. Contact
Detroit Diesel if ECU reconfiguratiomwis teguired and your facility is not equipped to perform this task.

Table 4-8. MTU MDEC ECU Configuration Parameters

MDEC
Parameter
Number Rarameter Name Description and Value
200 CAN/Interface Config Param Set to 898 — Indicates one CAN bus with PIMS
201.01 CAN "Moanitor Nodes 1-16 Binary value indicating which communication

devices are on the CAN network. If a binary
representation of this parameter’s value does not
have the bit set corresponding to a value of
00100000, take the value in this register, add 32
to it, and rewrite it to the register to set the bit.
This informs the MTU MDEC ECU that a third
part controller resides on the CAN bus.

156.19 CAN Speed Demand Switch Active | Setto 1 — This is necessary only if it is desired to
set the engine speed demand source and speed
demand from the DGC-1000. This capability may
be blocked by setting the parameter to 0.

The interconnection diagrams of Figure 4-13, 4-14, and 4-15 illustrate DGC-1000 and MDEC ECU
connections for three types of generator sensing configurations.

DGC-1000 Installation 4-9
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Figure 4-15. Direct-Connected, Three-Phase, Line-to-Neutral Sensing, MTU MDEC ECU
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SECTION 5 « TESTING

INTRODUCTION

The procedures of this section test DGC-1000 operation using the preset, factory-default settings.

EQUIPMENT REQUIRED

Power supply, 12 or 24 Vdc

Fuse, 2 A

Voltage source, 60 Hz, 0 to 120 Vac
Current source, 60 Hz, 0 to 5 Aac

Continuity tester

SPST switch (4)

Variable resistor, 250 ohms (2)
Variable resistor, 2,500 ohms

Signal generator, sine-wave, 0 to 5 kHz, 0 to 5V
Digital voltmeter, 4v2 digits (Fluke 8050A or equivalent)

INITIAL TEST PROCEDURE

Unless otherwise specified, the test procedures in this, manual use the default parameter settings

provided in Table 5-1.

Table 5-1. Default Rarameter Settings

Parameter

Setting

Comm Baud Rate

9600 baud

Remote Delay Time

1 millisecond/10

Comm Parity None
Device Address 125
Settings Source User
Generator Connection 3-ph L-N
NFPA Level 0

ECU Support Disabled
Engine Configuration Standard J1939
Unit System English
Battery Volts 24 volts
Generator Freguency 60 Hz
Rated*Enginé RPM 1800 rpm
Number Flywheel Teeth 126

Genset kWhRating 300 kilowatt
No LeadlCool Down Time 0 minutes
Generator PT Primary Voltage 480 Vac
Gemnerator PT Secondary Voltage 480 Vac
Generator CT Primary Current 500 Aac
Low Fuel Alarm Enable ON

Low Fuel Alarm Threshold 2% full tank
Low Fuel Pre-alarm Enable OFF

Low Fuel Pre-alarm Threshold

25% full tank

DGC-1000

Testing
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Parameter

Setting

Low Coolant Temperature Pre-alarm Enable

OFF

Low Coolant Temperature Pre-alarm Threshold

50 degrees F

Battery Overvoltage Pre-alarm Enable

OFF

Battery Overvoltage Pre-alarm Threshold 30.0 vdc
Maintenance Interval Pre-alarm Enable OFF
Maintenance Interval Pre-alarm Threshold 500 hours
Engine kW Overload Pre-alarm Enable OFF

Engine kW Overload Pre-alarm Threshold

105 % of rated

High Coolant Temperature Pre-alarm Enable

ON

High Coolant Temperature Pre-alarm Threshold

250 degrees F

Low Oil Pressure Pre-alarm Enable

ON

Low Oil Pressure Pre-alarm Threshold 25 psi

Low Battery Voltage Pre-alarm Enable OFF

Low Battery Voltage Pre-alarm Threshold 20.0 \idc
Low Battery Voltage Pre-alarm Activation Time Delay 10seconds
Weak Battery Pre-alarm Enable OFF

Weak Battery Pre-alarm Threshold 15.0'Vdc
Weak Battery Pre-alarm Activation Time Delay 2 seconds
High Coolant Temperature Alarm Enable ON

High Coolant Temperature Alarm Threshold 275 degrees F
High Coolant Temperature Alarm Arming Delay After.Cramk 60 seconds
Disconnect

Low Oil Pressure Alarm Enable ON

Low Oil Pressure Alarm Threshold 15 psi

Low QOil Pressure Alarm Arming Delay After Crank Disconnect | 10 seconds
Overspeed Alarm Enable ON

Overspeed Alarm Threshold

110% of rated

Overspeed Alarm Activation Time Delay,

50 millisecond

Coolant Temperature Sender Failure, Alarm Enable OFF

Oil Pressure Sender Failure Alarm*Epable OFF
Speed Failure Alarm Enahlé OFF

Loss of Generator VoltageAlarmyEnable OFF
Pre-alarm Buzzer Enable ON

Battery Charger Failure'Rre-alarm Enable OFF
Global Sender‘Railure Alarm Time Delay 10 seconds
Coolant Temp. Sender Failure Alarm Activation Time Delay 5 minutes
Cranking“Style Cycle
Number of Crank Cycles 2

Cycle Crank Time 5 seconds
Continuous’Crank Time 10 seconds
Crank Disconnect Limit 30 % of rated
Pre-Crank Delay 0 seconds
Pre-crank Contact After Crank Disconnect Open
Generator Speed Mode MPU/GEN
Generator Rotation A-B-C

92
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Step 1.
Step 2.

Step 3
Step 4.

Step 5.
Step 6.

Step 7.

Connect the DGC-1000 test setup as shown in Figure 5-1.

Apply operating voltage to battery voltage terminals.

Result: The LCD displays DGC 1000 and the software version for approximately one second
before switching to the normal display mode and at the same time, the Alarm sounds. The
audible alarm will sound continuously when Not In Auto or in Alarm. The audible alarm pay be
silenced by pressing the Alarm Silence switch on the front panel.

Press the Off switch to place the DGC-1000 in the OFF position.

Verify that LEDs Not In Auto and Off are ON, the Alarm LED is flashing, and the LCD backlight is
ON with system parameters displayed.

Press the Lamp Test switch and verify that all six LEDs are ON (Not In Auto,/Alarm, and Off are
red; Supplying Load, Run, and Auto are green). All LCD pixels should be visibie.

Verify Run, Off, and Auto switches, along with their respective LEDs, toggleéyas €ach switch is
operated. Not In Auto LED should be OFF when Auto is selected.

Verify that switches Raise/Scroll, Lower/Scroll, Select/Enter, Previousyand Display/Toggle are
functional by scrolling through the unit menus.

METERING TEST PROCEDURES

Meterin

g Battery And Generator Voltages

NOTE
Displayed voltage is equal to the generator potentialtransformer primary voltage setting
times the applied voltage divided by the generator\potential transformer secondary
voltage setting.

Step 1.

Step 2.
Step 3.

Step 4.
Step 5.
Step 6.
Step 7.
Step 8.
Step 9.

Step 10.

Step 11.
Step 12.
Step 13.
Step 14.
Step 15.
Step 16.

Step 17.
Step 18.
Step 19.
Step 20.
Step 21.

Verify that the battery input (terminals P1 and"P2)weltage is 24.0 Vdc.

Verify that the DGC-1000 displayed valuggis 2420 +0.5 Vdc.

Apply 120.0 Vac, 60.0 hertz to phase A((line-te=neutral) generator voltage input (terminals P34
and P37).

Verify that the DGC-1000 generator ffequency displayed value is 60.0 0.2 hertz.

Verify that the DGC-1000 phase A tgyneutral voltage displayed value is 120.0 £2.0 Vac.
Remove the voltage.

Apply 120.0 Vac, 60.0 hertztophases A and B generator voltage input (terminals P34 and P35).
Verify that the DGC-100@"generator A to B voltage displayed value is 120.0 £2.0 Vac.

Remove the voltage.

Apply 120.0 Vac, 60:0%hertz (line-to-neutral) to phase B generator voltage input (terminals P35
and P37).

Verify that the DGC-1000 line-to-neutral voltage displayed value is 120.0 +2.0 Vac.

Remove the yoltage.

Apply 120.0 Vac, 60.0 hertz to phases B and C generator voltage input (terminals P35 and P36).
Verify that theDGC-1000 generator B to C voltage displayed value is 120.0 +2.0 Vac.

Remaove the voltage.

Apply 120:0 Vac, 60.0 hertz (line-to-neutral) to phase C generator voltage input (terminals P36
and'P37),

Verify that the DGC-1000 line-to-neutral voltage displayed value is 120.0 +2.0 Vac.

Remove the voltage.

Apply 120.0 Vac, 60.0 hertz to phases C and A generator voltage input (terminals P36 and P34).
Verify that the DGC-1000 generator C to A voltage displayed value is 120.0 +2.0 Vac.

Remove the voltage.

DGC-1000 Testing 5-3
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Metering Generator Current

Step 1.

Step 2.
Step 3.
Step 4.

Step 5.
Step 6.
Step 7.

Step 8.
Step 9.

Displayed current is equal to the generator current transformer primary current setting
times the applied current divided by one or five (the nominal current value).

NOTE

Apply 1.000 Aac to the DGC-1000 generator five ampere phase A CT input (terminals P4 and
P5).

Verify that the DGC-1000 phase A current displayed value is 100.0 +2.0 ampgies.

Remove the current.

Apply 1.000 Aac to the DGC-1000 generator five ampere phase B CT inputi(terminals P7 and
P8).

Verify that the DGC-1000 phase B current displayed value is 100.0 £2.0/amperes.

Remove the current.

Apply 1.000 Aac to the DGC-1000 generator five ampere phase CT input (terminals P10 and
P11).

Verify that the DGC-1000 phase C current displayed value iS200.0 £2.0 amperes.
Remove the current.

Oil Pressure

Step 1.
Step 2.

Apply 60 ohms across the Oil Pressure transdd€esinput (terminals P38 and P2).
Verify that the DGC-1000 displayed value is 804270,psI.

Coolant Temperature

Step 1.
Step 2.

Apply 100 ohms across the Coolant Temperature transducer input (terminals P40 and P2).
Verify that the DGC-1000 displayedavalteis 205 +4.0°F.

Percent Fuel Level

Step 1.
Step 2.

Apply 137 ohms across the Fueli.eveltransducer input (terminals P39 and P2).
Verify that the DGC-1000 displayedWValue is 50 +2.0%.

Engine Speed (RPM)

Step 1.

Step 2.
Step 3.

RPM as derived fream_the MPU is equal to [MPU output frequency (hertz) times 60]
divided by thenumber of flywheel teeth.

RPM as desivedsffom the generator is equal to [generator output voltage frequency]
divided by thé rated generator frequency (hertz) times the rated rpm.

NOTE

Apply @ Vac, 3,780 hertz sine wave to the DGC-1000 magnetic pickup unit inputs (terminals
P324and P33).

Verify that the DGC-1000 displayed value is 1,800 +36 rpm.
Remove the voltage.
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Generator Power Factor

NOTE

The DGC-1000 uses phase A voltage and phase B current for Power Factor calculations.
Therefore, if this test is performed with the current lagging the voltage by 120 degrees,
the displayed Power Factor will be approximately 1.00.

Step 1.
Step 2.

Step 3.
Step 4.

Apply 120 Vac to phase A to neutral generator voltage inputs (terminals P34 and P37),

Apply 1.0 Aac to phase B current transformer inputs (terminals P7 and P8) in phase Wwithsthe
phase A to neutral voltage.

Verify that the DGC-1000 displayed value is -0.50 £0.02.
Remove voltage and current.

Generator kW And kVA

NOTE

The displayed kW is equal to the kVA times the power factor.

Step 1.

Step 2.

Step 3.
Step 4.
Step 5.
Step 6.
Step 7.

Apply in parallel 120 Vac to phase A to neutral (terminals P34 and P37); phase B to neutral
(terminals P35 and P37), and phase C to neutral (terminals R36,andsP37).

Apply in series and in phase with the voltage 1 Aac to Rhase Aycurrent transformer input
(terminals P3 and P5), Phase B current transformer inputy(tefminals P6 and P8), and Phase C
current transformer input (terminals P9 and P11).

Verify that the DGC-1000 displayed value for individdal phase kW is =30 +2 kW.
Verify that the DGC-1000 displayed value for total kK\Wis,—90 +2 kW.

Verify that the DGC-1000 displayed value for individualphase kVA is 60 +2 kVA.
Verify that the DGC-1000 displayed valuegfortotal’kVA is within 180 +5 kVA.
Remove voltage and current.

CRANKING TEST PROCEDURES

Crank Cycle

NOTE

The DGC will go into cverctank ifathe Off switch is not pressed before two crank cycles
expire. Pressing Off will‘teset'this condition if it occurs.

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.
Step 6.
Step 7.
Step 8.
Step 9.
Step 10.

Step,11.
Step,12.
Step, 13.

Verify that all output gcéntactsiare open.
Press the Run switchien the front panel.
Verify that the DGC-2000 displays CRANKING STATUS.

Verify that only the'Master Start, Auxiliary Start, Fuel Solenoid and Pre-Start output contacts are
closed during CRANKING CYCLE.

Verify that ofly the Pre-Start contact remains closed during RESTING.

Press thel©ff switch on the front panel.

Press the Auto switch on the front panel.

Apply a contact closure across the Automatic Transfer Switch input (terminals P15 and P2).
Verify that the DGC-1000 displays CRANKING STATUS.

Verify that only the Master Start, Auxiliary Start, Fuel Solenoid and Pre-Start output contacts are
closed during CRANKING CYCLE.

Verify that only the Pre-Start contact remains closed during RESTING.
Press the Off switch on the front panel.
Open the contact across the Automatic Transfer Switch inputs.
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Running

Step 1. Press the Run switch on the front panel.

Step 2. Within 5 seconds of beginning cranking, apply in parallel 120 Vac to phase A to neutral
(terminals P34 and P37), phase B to neutral (terminals P35 and P37) and phase C to neutral
(terminals P36 and P37).

Step 3. Verify that only the fuel solenoid output contact is closed.

Step 4. Verify that the DGC-1000 normal mode display now meters the active generator values listed on
the front panel instead of displaying READY.

Step 5. Press the Off switch on the front panel.

Step 6. Remove the voltage.

Step 7. Press the Auto switch on the front panel.

Step 8. Apply a contact closure across the Automatic Transfer Switch input (tegMinals'®15 and P2).

Step 9. Within 5 seconds of beginning cranking, apply in parallel 120 Vac to phase Ao neutral
(terminals P34 and P37), phase B to neutral (terminals P35 and P37, andsphase C to neutral
(terminals P36 and P37).

Step 10. Verify that only the Fuel Solenoid output contact is closed.

Step 11. Verify that the DGC-1000 normal mode display now meters the active generator values listed on
the front panel instead of displaying READY.

Step 12. Press the Off switch on the front panel.
Step 13. Remove the voltage.
Step 14. Open the contact across the Automatic TransfeRSwitCh inputs.

PROTECTIVE FUNCTION TEST PROCEDURES

Overcrank

Step 1. Press the Run switch on the front panel\

Step 2. Verify that after two crank cyclesgthe DGC-1000 display indicates GEN OVER-CRANK ALARM
and that only the Alarm output Contacts are closed.

Step 3. Press the Off switch on the frontpanel and verify that the DGC-1000 resets to the Ready mode
and that all output contacts open.

Overspeed

Step 1. Apply in parallel 120 Vag to phase A to neutral (terminals P34 and P37), phase B to neutral
(terminals P35 and P3¥),‘and phase C to neutral (terminals P36 and P37).

Step 2. Apply a 5 Vac, 4,000 hertz sine wave to the DGC-1000 MPU inputs (terminals P32 and P33).
Step 3. Press the Run switch*ep the front panel.

Step 4. Slowly increasethe frequency to the DGC-1000 MPU input until an overspeed shutdown occurs.
Step 5. Verify shutdown occurs within 4,158 +83 hertz (1,980 +38 rpm).

Step 6. Verify that the DGC-1000 display indicates GEN OVERSPEED ALARM and that only the Alarm
output cantacts are closed.

Step 7. Removeythe voltages.

Step 8.4 Press the Off switch on the front panel and verify that the DGC-1000 resets to the Ready mode
and thatall output contacts open.

Low Oil Pressure

Step 1. Apply in parallel 120 Vac to phase A to neutral (terminals P34 and P37), phase B to neutral
(terminals P35 and P37), and phase C to neutral (terminals P36 and P37).

Stepy2. Press the Run switch on the front panel.

Step 3. Wait ten seconds after crank disconnect. Increase the resistance across the Oil Pressure sender
input (terminals P38 and P2) until a Pre-alarm occurs. Note that an alarm or pre-alarm will occur
only if the sender input detects resistance in the range of 5 to 280 ohms. An open or shorted
sender will not result in an alarm or pre-alarm.
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Step 4.
Step 5.

Step 6.

Verify that the DGC-1000 display value is 25 +2 PSI when Pre-alarm occurs.

Verify that the DGC-1000 displays an alternately flashing dark field in the oil pressure location
and that the Pre-alarm output contact has closed.

While monitoring displayed oil pressure, further increase the resistance across the Oil Pressure
sender input until a low oil pressure shutdown occurs. Note that an alarm or pre-alarm will occur,
only if the sender input detects resistance in the range of 5 to 280 ohms. An open or shorted
sender will not result in an alarm or pre-alarm.

NOTE

Qil pressure below 15 psi is displayed as 0.

Step 7.
Step 8.

Step 9.
Step 10.

Verify that the DGC-1000 displayed value is within 0 to 17 psi when shutdown oceurs?

Verify that the DGC-1000 display indicates LOW OIL PRESSURE ALARM and that only the
Alarm output contacts are closed.

Remove the voltage and return the resistance to 60 ohms.

Press the Off switch on the front panel and verify that the DGC-1000 resets to the Ready mode
and that all output contacts open.

High Coolant Temperature

Step 1.

Step 2.
Step 3.

Step 4.
Step 5.

Step 6.

Step 7.
Step 8.

Step 9.
Step 10.

Emerge
Step 1.

Step 2.
Step 3.
Step 4.

Step 5.
Step 6.

Step 7.

Apply in parallel 120 Vac to phase A to neutral (terminals P34 and P3#%), phase B to neutral
(terminals P35 and P37), and phase C to neutral (terminals(P36 and P37).

Press the Run switch on the front panel.

Wait 60 seconds after crank disconnect. Decrease the“gsistance across the Coolant
Temperature sender input (terminals P40 and P2) until a Pre-alarm occurs. Note that an alarm
or pre-alarm will occur only if the sender input detectsiresistance in the range of 5 to 3,100
ohms. An open or shorted sender will not result in am alarm®or pre-alarm.

Verify that the DGC-1000 display value is 250 +5¢degrees when Pre-alarm occurs.

Verify that the DGC-1000 displays an alternately.flashifg dark field in the coolant temperature
location and that the Pre-alarm output contact has'elosed.

While monitoring displayed coolant tempetatdre, further decrease the resistance across the
Coolant Temperature sender input untilan ever temperature shutdown occurs.

Verify that the DGC-1000 displayed value'1§,275 +6 degrees when shutdown occurs.

Verify that the DGC-1000 indicates OVERWEMP ALARM and that only the Alarm and Pre-alarm
output contacts are closed.

Remove the voltage and return the resistance to 100 ohms.

Press the Off switch on the front panél and verify that the DGC-1000 resets to the Ready mode
and that all output contacts,open.

ncy Stop

Apply in parallel 120 Vac t@)phase A to neutral (terminals P34 and P37), phase B to neutral
(terminals P35 andsR37)mand phase C to neutral (terminals P36 and P37).

Press the Run swit¢h @n the front panel.

Open theggontagt aeréss the Emergency Stop inputs (terminals P17 and P18).

Verify that thé DG€-1000 indicates EMERGENCY SHUTDOWN SWITCH PRESSED and that
all output,contagts are open.

Reapply theyeontact closure across the Emergency Stop inputs.

Press the Off switch on the front panel and verify that the DGC-1000 resets to the Ready mode
and that all output contacts open.

Remove the voltage.

Low, Coalant Level

Stepyl.

Sitep,2.

Apply in parallel 120 Vac to phase A to neutral (terminals P34 and P37), phase B to neutral
(terminals P35 and P37), and phase C to neutral (terminals P36 and P37).

Press the Run switch on the front panel.
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Step 3. Close the Low Coolant Level contact.

Step 4. Verify that the DGC-1000 indicates LOW COOLANT LEVEL and that the Alarm contact is
closed.

Step 5. Open the Low Coolant Level contact.

Step 6. Press the Off switch on the front panel and verify that the DGC-1000 resets to the Rea o]
and that all output contacts open.

Step 7. Remove the voltage.

Low Fuel Level 'S

Step 1. Apply 30 ohms across the Fuel Level transducer input (terminals P39 and P2).

Step 2. Press the Display/toggle pushbutton to enter the alternate display mode&%he
Raise/Scroll pushbutton to access the Fuel Level quantity screen.

Verify that the DGC-1000 displayed value is 100%.

Step 3. Increase the resistance until the LOW FUEL alarm occurs. Note that,an or pre-alarm will
occur only if the sender input detects resistance in the range of 5 to ohms. An open or
shorted sender will not result in an alarm or pre-alarm.

Verify that only the alarm contact closes.
Step 4. Slowly decrease the resistance until the DGC-1000 resets to Ready mode.
i

Verify that all output contacts are open and the resistan +5 ohms.
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SECTION 6 e BESTCOMS SOFTWARE

INTRODUCTION

BESTCOMS-DGC-100 software provides a user-friendly communication link between the DGC-21000<@and
the user. All DGC-1000 settings can be changed through BESTCOMS and all DGC-1000 settings,can be
saved in a computer file for use later to configure other controllers with the same settings.

INSTALLATION

BESTCOMS-DGC-1000 software operates with IBM-compatible personal computersy (PCs) using
Microsoft® Windows® 95, 98, Me, 2000, XP, and NT®. The minimum reeommended operating
requirements are listed below.

e |IBM-compatible PC, 486DX2 or faster and a minimum of 4 MB of RAM

e CD-ROM drive

e An available serial port

Installing BESTCOMS-DGC-1000
1. Insertthe BESTCOMS CD-ROM into the PC CD-ROM drive.

2. When the DGC-1000 Setup and Documentation CD menu(appears, click the Install button for the
BESTCOMS application. The setup utility automatically installs BESTCOMS-DGC-1000 on your PC.

Connecting the DGC-1000 and PC

Connect a communication cable between the reanfRS-232 connector of the DGC-1000 and the
appropriate communication port of the PC. Refer to Figure,2-2 for the location of the DGC-1000 RS-232
connector and Figure 4-4 for the required connectioris between the DGC-1000 and a PC.

STARTING BESTCOMS

BESTCOMS is started by clicking the Windows® Start button, pointing to Programs, the Basler Electric
folder, and then clicking the BESTCOMS=RGC-1000 icon. At startup, a screen with the program title and
version number (Figure 6-1) is displayedybriefly, After this dialog is displayed, the Sensing Transformers
screen (Figure 6-2) is displayed.

DGC-1000 Settings { untitled ) -0 x|
File Communications Scresns  Configure  [etering Eventlog UNEID Help
S 5 Dlli’lﬂ|§| [[end Setings]_Get Setings
[} EB e d L auz | ™ o @
a & == AQM AL@lam| EriNK|SYST o “nEM Here
8 - Sensing Transformers
®
= PT r CcT
Basler Electric Digital Genset  Pimary [ Volts ) Pimary [ mas
0] [ S0 T
Controjler 1000
~ Secondars [ Valts ] —
Version X.XX.XX £
Copyright Basler Electric

Figure 6-1. BESTCOMS
Title and Version

| Sensing Transiomers | [angz0m [ z10PM

Figure 6-2. Sensing Transformers Screen

ESTABLISHING COMMUNICATION

€ommunication between BESTCOMS and the DGC-1000 must be established before reading or
changing settings. BESTCOMS screen settings are updated only after communication is opened or the
éammunication settings have been changed.

DGC-1000 communication with BESTCOMS can be established through the RS-232 serial interface or
optional modem.

DGC-1000 BESTCOMS Software 6-1



Initiating RS-232 Communication

Open the DGC-1000 RS-232 port by clicking Communications on the menu bar, clicking Open, and then
RS232 Connection. When RS232 Connection is selected, the Comm Port screen of Figure 6-3 appears.
Select the appropriate communication port for you PC and click the Initialize button. (Information about
altering the baud rate, parity setting, and unit identification is provided in Changing the Communication
Parameters. Information about using the RS-232 phone book (Phone Book 2) is provided in RS-232
Phone Book.) When the Password screen of Figure 6-4 appears, enter the appropriate password and
click OK. The DGC-1000 is delivered with the following default passwords.

Comm Port

Comm Port Communication Settings ———————————————— it IO 125
m BaudFate Parity Lnit 10
9600 EPS Ma Parity 125 Enter Paszword to Logon to BGEC

Fieady ta initialize 232 entry on Comm 1 I |
Phane Book | Cancel |
ok I * ancel

Figure 6-3. RS-232 Comm Port Screen

Figure 6-4. Password Screen

DGC. This limited access password allows all DGC-1000 settings to begead, but prevents any settings
changes.

DGC1000. This full access password allows all DGC-1000 settings to'hetead and changed.

OEMLVL. This special access password allows all DGC-10004settingsyto be read and changed. It also
allows the DGC-1000 embedded firmware to be upgraded.

Passwords are case sensitive; all default passwords use uppercase letters. More information about
passwords is provided in the Password Protection sub-section.

The unit ID number displayed in the Password screen jndicates’ the identification number of the DGC-
1000. Information about changing the unit ID for_polled /communication is provided in Changing the
Communication Parameters.

When the appropriate password is entered in, theyRassword screen and OK is clicked, communication
with the DGC-1000 is established.

RS-232 Phone Book
The RS-232 phone book (Phone Book 2, Figurg 6:5) is

accessed by clicking the Phone Book futtoq“on the Phone oo,

RS-232 Comm Port screen (accéssed, by/'clicking

Communications on the menu dary.then Open, Carnm Port
RS232 Connection). This screen_allows phone book |—
entries to be selected, added, edited, and deleted. e
Selecting an Entry. A phonefbook “entry is selected Sample Entry

from the list of entries in the Name window of the
phone book screen. Whengan®entry in the list is
highlighted, the entry's communication port number is
indicated in the CommyPortsfield. Clicking OK selects

LCancel

FERRE

the entry and reifirns,to the Comm Port screen. The Delete Entry
communication{porténumber will be displayed in the
Comm Port field ofithe Gomm Port screen. Edit Eritry
Adding an Entry. A phone book entry is added to the
list of entries in the Name window of the phone book Add Entry

screen by clicking Add Entry. When the Add Entry
button is ‘elicked, an Add New Entry screen appears.
This screen) has a field for assigning a descriptive Figure 6-5. RS-232 Phone Book
nameytothe entry and a Comm Port field for assigning (Phone Book 2)

a communication port number to the entry. Clicking the

OKwbutton saves the entry and returns to the Phone

Book 2'screen.
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Editing an Entry. A phone book entry is edited by selecting the desired entry in the Name window and
clicking the Edit Entry button. When the Edit Entry button is clicked, an Edit Entry screen appears and
allows the entry name and port number to be changed as desired. Clicking the OK button saves the entry
and returns to the Phone Book 2 screen.

Deleting an Entry. A phone book entry is deleted by selecting the desired entry in the Name windew and
clicking the Delete Entry button.

Initiating Modem Communication

Establish a modem connection by clicking
Communications on the menu bar, clicking
Open, and then Modem Connection. When
Modem Connection is selected, the Comm Port
screen of Figure 6-6 appears. Select the
appropriate  communication port and click the
Initialize button. (Information about altering the
baud rate, parity setting, and unit identification is
provided in Changing the Communication

Communicakion ings"
BiaudF at ity Lnit 10
950\ o Paily 125
Parameters.) If the selected communication port is

LCancel |
available, the Phone Book screen of Figure 6-7
will appear when the Initialize button is clicked. Figures6-6."Modem Comm Port Screen
Select the desired entry from the list in the Name
window and click the Dial Number button to
connect with the phone book entry. Creating,
editing, and accessing phone book entries is
discussed in the following paragraphs.

Comm Port

s

Modem Phone Book

The modem phone book (Figure 6-7) is accessed
by clicking the Initialize button of the Comm Port
screen after selecting a modem connection_(see af
previous paragraph). This screen allows’ phone
book entries to be selected, added, edited,and
deleted much like the RS-232 phene“book. M arie
Modem phone book features that differ from the
RS-232 phone book are described inghexfollowing
paragraphs.

Phone Number Field. The phoné number field is :
displayed on the Add NeWw Entry sereen, Edit
Entry screen, and Phone Bookiscreen. This field Cancel
displays the telephone number associated with

| Phone Book

Phaone Humber

i

. Dielete Ent
the selected phone bookientryfand is used by the e
modem when dialing outs Edit Entry
Modem Initialization String.\This field is displayed stz sl stie S Add Ertry

on the Add New Entry ‘Sereen, Edit Entry screen, f-‘~T|&F
and Phone , Book g4scteen. The default string,
AT&F, resets@the“maedem to its default, factory
profile. Consult 'yeur modem documentation for
the appfopriate AT, command.

Figure 6-7. Modem Phone Book

Dial Numbes, Bétton. Clicking this button initiates
communication by causing the modem to dial the
selected phone book entry.

Unit ID

€licking Unit ID on the menu bar and then clicking Select Another Unit ID displays the Select Another
Wnitdialog box. The ID number of another DGC-1000 on the same network can be entered in the Unit ID
field. Clicking the Save button causes BESTCOMS to disconnect from the current DGC-1000 and log
onto the DGC-1000 identified by the number in the Unit ID field. Because this feature allows selection of a
new unit ID without breaking communication, it is useful for applications where a modem is used to
remotely connect to a network of units.
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CHANGING SETTINGS
DGC-1000 settings are arranged into seven groups.

e Sensing Transformers e System

e Pre-Alarms e Auxiliary I/O
e Alarms e Modem

e Crank

Each setting group has a corresponding button (shown in Figure 6-8) that can be selected to access that
group of settings. The seven setting groups can also be accessed by clicking Screens on the menu bar
and then selecting the desired setting group from the list. Once a setting group is accessed, the,individual
settings of the group can be viewed and changed.

A setting is changed by clicking within the setting field and typing the new setting. If thetpew seftting is
outside the prescribed setting range, a dialog box showing the acceptable range appears,when another
setting field is accessed or when attempting to send the new setting to the DGC-1000. The following
paragraphs describe how settings are sent to the DGC-1000.

SENDING AND RECEIVING SETTINGS
When communication is enabled, DGC-1000 settings can be sent and received throtigh BESTCOMS.

Sending Settings

Setting changes are sent to the DGC-1000 by clicking the Send“Settings button. This causes all
BESTCOMS settings to become the DGC-1000 settings. Settings canjalse,be sent to the DGC-1000 by
clicking Communications on the menu bar and clicking Send to/DGE;

Receiving Settings

DGC-1000 settings are retrieved by clicking the Get Settingsibutton. This causes the current settings of
the DGC-1000 to be loaded into BESTCOMS. Settingsfcan, also be received from the DGC-1000 by
clicking Communications on the menu bar and clicking'Get from DGC. Settings are also automatically
retrieved when logging onto the DGC-1000.

SETTING DEFINITIONS

Each of the seven setting groups has a correspending BESTCOMS screen. The settings of each screen
are categorized by one or more tabs. In the following paragraphs, settings are arranged and defined
according to the organization of the BESTEO®MS, screens and tabs.

Sensing Transformers

The button displaying a transformer, icontis clicked to access the Sensing Transformers screen. The
Sensing Transformers screen can.alseybe accessed by clicking Screens on the menu bar and clicking
Sensing Transformers. Sensing Trapsformer settings are shown in Figure 6-8 and described in the
following paragraphs.

Generator PT — Primary (Velts)-“This setting selects the rating of the primary side of the transformer used
to sense generator voltage. Fheé\primary voltage setting is adjustable from 1 to 15,000 Vac.

Generator PT — Seeondary (Welts). This setting selects the rating of the secondary side of the transformer
used to sense generater voltage. The secondary voltage setting is adjustable from 1 to 480 Vac.

Generator CT —Rsimary fAmps). This setting selects the rating of the primary side of the transformer used
to sense generator cutrent. The primary current setting is adjustable from 1 to 5,000 Aac.

Pre-Alarms

Click thedPre Alarm button to access the Pre-Alarm Settings screen or click Screens on the menu bar
and cliek Pre-Alarm Settings. The Pre-Alarms screen consists of five tabs.

o few Fuel-Low Cool-Batt. OverVolt. e Audible — Battery Charger — Fuel Level Sender
e Maint. Interv.-Eng. kW Overload-Hi Cool e CAN Bus — Diagnostic Trouble Codes.
o, ‘ow Oil-Low Batt. Volt-Weak Batt Volt
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DGC-1000 Sekttings ( untitled ) - |EI|5|

File Communications Screens Configure  Metering Eventlog UnitID Help

| |Eq| nl %l | Send Settings | Get Settings Remote Start/Stop I

S pn)

[ o Fr- i G k

&EI :.E = £ |CraNK sysT | ALK %, T‘%T‘:EDY‘ Sneralon Run O Auto Alarm
—r. =

ALS | AL  f{o] Eql & & Ready @ @ @ @
- Sensing Transformers
— Generator PT ——— | Generator CT

— Primary [ Volts | Primary [ &mpsz )

500

— Secondary [ Volts ] —

480

3/13/2004 | 213PM -

Enter PT Primary Woltage

Low Fuel-Low Cool-Batt. OverVolt Tab

The Low Fuel-Low Cool-Batt. OverVolt tab settings shown in Figure 6-9 and described in the following
paragraphs.

DGC-1000 Settings ( untitled ) - |EI|1|
File Communications

Screens Event Log  Unit ID Help

E—. [l |EF:| Hl %l Get Settings | | Femate Start/Stop I
EE —i— |Fre M @ @ | Generator
i o I TEr Run Off Auto Alarm
Sdl = | sl Eq| @ @ Ready @ ® @ @
Audible - Battery Charger - F) g rI CAM Bus - Diagnostic Trouble Codes I

Low Fuel - Low Cool - Batt. Ower/olk. |SRfaint. Interv. - Eng. kW Overload - Hi Cacl I Lawe Oil - Low Batt Valt - Weak Batt Valt
— Low Fuel Pre-Alar

— Threshold [ % Full Tank ]——

=

rature Pre-Alarm

nable ———— — Threshold [ Deg F |
 On
I 50
o Off

ttery Over Yoltage Pre-Alarm
" Enable ————— — Threshold [ %olts | ————

" On
o Off

30.0

¢ | Select Low Fuel Pre-Alam Status | PretlamSetings | 125 | 3/19/2004 | 214PM

Figure 6-9. Pre-Alarms Screen, Low Fuel-Low Cool-Batt. OverVolt. Tab

Fuel Pre-Alarm — Enable. This setting enables and disables annunciation of a low fuel pre-alarm.

Low Fuel Pre-Alarm — Threshold (% Full Tank). This setting selects the fuel level that will trigger a low fuel
pre-alarm. A threshold setting of 10 to 100 percent may be entered.
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Low Cool Temperature Pre-Alarm — Enable. This setting enables and disables annunciation of a low
coolant temperature pre-alarm.

Low Cool Temperature Pre-Alarm — Threshold (Deg). This setting selects the coolant temperature that will
trigger a low coolant temperature pre-alarm. A threshold setting of 50 to 100 degrees Fahrenheit or 10 to O
38 degrees Celsius may be entered. The unit of measure (Fahrenheit or Celsius) is determined by th
Unit System setting of the System screen. 0

y

Battery Over Voltage Pre-Alarm — Enable. This setting enables and disables annunciation of a batter
overvoltage pre-alarm.

Battery Over Voltage Pre-Alarm — Threshold (Volts). This read-only setting displays the voltage level that
will trigger a battery overvoltage pre-alarm. The threshold is fixed at 15 Vdc for systems opesating at 12

Vdc and 30 Vdc for systems operating at 24 Vdc.
Maint. Interv. — Eng. kW Overload — Hi Cool Tab \
The Maint. Interv. — Eng. kW Overload — Hi Cool Tab settings are shown in Figure 6- scribed in
the following paragraphs.
DGC-1000 Sekttings ( untitled ) @ﬂ
File Communications Screens  Configure  Meteting Eventlog UnitID Help

a—ll 0O |ﬁq| ul @l | Send Settings | Get Settings | Remote Start/Stop I

[} F 1 G k

&E %E 2 | crame | svsT | As | T 20D ;nel: o uto  Alarm
W T | A ALarm o] E @ eady

— Maintenance Interval Pre-Alarm
— Enable
 On

& Off

— Engine kW Over Load Pre-Alarm
— Enable

 On
& [ff

— Hi Coolant Temperature Pre-Alarm
— Enable

— Threshold [ Deg F |

280

| PretlamSettings | 125 | 3/19/2004 | 216PM

reen, Maint. Interv.-Eng. kW Overload-Hi Cool Tab

Figure 6-10. Pre-m
Maintenance Interval Pre—A’I@ nable. This setting enables and disables annunciation of a

maintenance interval pre-alar

Maintenance Interval Pr — Threshold (Hours). This setting selects the length of the maintenance
interval. An interval 0 hours may be selected. When a new threshold setting is entered, the
Maintenance Inteval Ti eset checkbox of the System Settings screen is selected to apply the new
value.

Engine kW Over
kW overload pre-ala

Engine kW Over Load Pre-Alarm — Threshold (% of Rated). This setting, expressed as a percentage of
the engine rating@selects the generator power level that will trigger an engine kW overload pre-alarm. A

-Alarm — Enable. This setting enables and disables annunciation of an engine

nt Temperature Pre-Alarm — Threshold (Deg). This setting selects the coolant temperature that
igger a high coolant temperature pre-alarm. A threshold setting of 100 to 280 degrees Fahrenheit or
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38 to 138 degrees Celsius may be entered. The unit of measure (Fahrenheit or Celsius) is determined b
the Unit System setting of the System screen.

Low Oil-Low Batt Volt-Weak Batt Volt Tab
The Low Oil-Low Batt Volt-Weak Batt Volt Tab settings are shown in Figure 6-11 and described @

following paragraphs.

DGC-1000 Settings ( untitled ) - |EI|1|
File Communications Screens  Configure  Metering  EventLlog  Unit ID Help
;_.I [l |EF:| nl%l | Send Settings | Get Settings || Remote Start.-"StopI Emergency Stop L 4
EE —i— |Fre aux | Mo @ @ | Generator R
Ed‘ %E N A§M| CraNK|SYST 10 DEM r;%a'r%~ Ready :n
Audible - Battery Charger - Fuel Lewvel Senderl CAM Bus - Diagnostic Trouble EDC_IES I
Low Fuel - Low Cool - Batt, Dweralt, | Maint. Intery. - Eng. kw' Overload - Hi Cool L
— Low Oil Pressure Pre-Alarm
Enable ——— Threzhold [ PSI ]
& On
 Off
— Low Battery Yoltage Pre-Alarm
— Enable ——————— — Threshold [ %alks )
& On 0
& nif i
— Weak Battery Yoltage Pre-Alarm
— Enable ——————— — Threshold [ %alks ) Activation Time Delay [ Sec | —
" On
& nif I 2
| edlam Settings | 125 | 3419/2004 | 217PM
Figure 6-11. Pre-Alarms S L il-Low Batt Volt-Weak Batt Volt Tab
Low Oil Pressure Pre-Alarm — Ena setting enables and disables annunciation of a low oil
pressure pre-alarm. A 10 second activ e delay prevents low oil pressure annunciation during
engine startup.

oil pressure pre-alarm. A thresh of 3 to 150 psi or 20 to 1035 kPa may be entered. The unit of
y the Unit System setting of the System screen. A 10 second

measure (psi or kPa) is dét
activation time delay preven x ressure annunciation during engine startup.
Low Battery Voltage Pr — Enable. This setting enables and disables annunciation of a low battery
voltage pre-alarm.
Low Battery Voltage @m — Threshold (Volts). This setting selects the voltage level that will trigger a
r
S.

Low Oil Pressure Pre-Alarm — Thr is setting selects the oil pressure level that will trigger a low
se
d
0

low battery voltage . The threshold is adjustable from 6 to 12 Vdc for 12 Vdc systems and 12 to

24 Vdc for 24 Vd

Low Batter It tivation Time Delay (Sec). This setting selects the time delay from when low
battery valtage etected until a pre-alarm is annunciated. A time delay of 1 to 10 seconds may be
entere

Weak Battery Voltage Pre-Alarm — Threshold (Volts). This setting selects the voltage level that will trigger
a weak battery voltage pre-alarm. The threshold is adjustable from 4 to 8 Vdc for 12 Vdc systems and 8 to
16,Vdc for 24 Vdc systems.

Battery Voltage Pre-Alarm — Activation Time Delay (Sec). This setting selects the time delay from
en weak battery voltage is detected until a pre-alarm is annunciated. A time delay of 1 to 10 seconds
may be entered.
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Audible-Battery Charger-Fuel Level Sender Tab

The Audible-Battery Charger-Fuel Level Sender Tab settings are shown in Figure 6-12 and described in
the following paragraphs.

DGC-1000 Sekttings ( untitled ) - |EI|5|
File Communications Screens  Configure  Meteting Eventlog UnitID Help
H [l |ﬁq| ul @l | Send Settings | Get Settings | Remate Start.n"StopI Emergency Stop
E\E Fra el Generator
sk=) == D | craw [svsT | ALK Tog | BB TRy Run OFf Auto Alam
m— 3 | G | AL Lo | @ © o & @ @ @

Lo Fuel - Low Cool - Batt. Overdolt. I Maint. Intere. - Eng. k'w Overload - Hi Cool I Lavew Ol - Lows Bt olt - 'wheak B att Yol
. audible - Battery Charger - Fuel Level Sender | CAN Bus - Diagnostic Trouble Codes I

Audible - Battery Charger - Fuel Level Sender

Audible Alarrm Battery Charger Failure Pre-Alarm Fuel Lewvel Sender Fail
% 0On  On = On
0 & Off o

| | Pre-tlam Sgthing 3/19/2004 | 218PM
Figure 6-12. Pre-Alarms Screen, Audible-Batte &ger-Fuel Level Sender Tab

@ D horn output.
s and disables annunciation of a battery charger

Audible Alarm. This setting enables and disables the"l
Battery Charger Failure Pre-Alarm. This setting @

failure pre-alarm.
Fuel Level Sender Failure Pre-Alarm. This Sttl\

sender failure pre-alarm.

CAN Bus — Diagnostic Trouble Codes Ta
The CAN Bus — Diagnostic TroublegCodes Tab settings are shown in Figure 6-13 and described in the
following paragraphs.

Loss of ECU Communication — Pr helection. This setting enables and disables annunciation of a
loss of ECU communication pre-alarm.his pre-alarm can occur only when the DGC-1000 is in Off mode
and pulsing the ECU has faile e ish communication with the ECU. For details about ECU support,
refer to Section 3, Functional Description.

Diagnostic Trouble Cod@ m — Enable. This setting enables and disables annunciation of
)

bles and disables annunciation of a fuel level

diagnostic trouble codes re-alarms as they are received from the ECU.

Alarms
Click the Alar n ta access the Alarms screen or click Screens on the menu bar and click Alarm
Settings. The Alar een consists of two tabs: Hi Cool-Low Fuel-Low Oil and Overspeed-Sender Fail.

Hi Cool-Low Fuel-Low Oil Tab
The Hi Cool-Low®Fuel-Low Oil Tab settings are shown in Figure 6-14 and described in the following
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DGC-1000 Settings ( untitled ) _|EI|1|
File Communications Screens  Configure  Metering  EventLlog  Unit ID Help
a—l Dlﬁvlnl%l |Send Seltings | Get Settings Remote Start.-"StopI
w I
89 2518, [0 | omo|vor| 2™, [22] oo mun o suo atam
. 3 || a5 | LA Lo | @D @ L] & o

Loss of ECU Communication

L Fuel - Lowe Cocl - Batt, Overdolt, I Maint. Intery. - Eng. kW Overload - Hi Cool I Lavey Ol - Lows Batt Yolt - wWeak B att Yol

Audible - Battery Charger - Fuel Level Sender | CAN Bus - Diagnostic Trouble Codes |

Pre &larm Selection

v Pre-&lam

Diagnostic Trouble Code Pre-Alarm

Enable
" On

&+ 0ff

Figure 6-13. Pre-Alarms Screen, CA

DGC-1000 Settings ( untitled )

File Communications Screens  Configure

Event Log  Unit ID Help

| 15 [3n92004 | 220PM

iagnostic Trouble Codes Tab

—lo| x|

a—- O |ﬁ'l ﬂ| %l Get Settings | [ Remote Start/Stop I
EE- —n_ | Fre aux | Mo @ @ | Generator
i 5} FAETER Run O Auto Alarm
gdb T | Al Lo Eal @ @ Ready o @ @ @
Hi Caal - Low Fuel - L& i
— Threshold [ DegF | — Amming Delay [ Sec ]
275 I g0

— Threshald [ PSI ]

3

-

— Armitng Delay [ Sec )

o

w Fuel Level Alarm

Alarm Enable
& On
0

— Threshold [ % Full Tank |——

——

| Select High Coolant Temp Alarm Status

| Alarm Settings

| 125 [3n9/2004 | 220PM

Figure 6-14. Alarms Screen, Hi Cool-Low Fuel-Low Oil Tab
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Hi Cool Temperature Alarm — Threshold (Deg). This setting selects the coolant temperature that will
trigger a high coolant temperature alarm. A threshold setting of 100 to 280 degrees Fahrenheit or 38 to
138 degrees Celsius may be entered. The unit of measure (Fahrenheit or Celsius) is determined by the

Unit System setting of the System screen. A 60 second activation delay prevents a Hi Coolant
Temperature Alarm from occurring at engine startup.

Hi Cool Temperature Alarm — Arming Delay (Sec). This read-only setting displays the time delay betwe
when high coolant temperature is detected and an alarm is annunciated and the engine is shut down. Th
arming delay is fixed at 60 seconds.

Low Oil Pressure Alarm — Alarm Enable. This setting enables and disables annunciation of a low g’l
pressure alarm and engine shutdown. A 10 second activation time delay prevents low oil_pressure
annunciation during engine startup.

e

Low Oil Pressure Alarm — Threshold. This setting selects the oil pressure level that will ow oil
pressure alarm and engine shutdown. A threshold of 3 to 150 psi or 20 to 1035 kPa m red. The
unit of measure (psi or kPa) is determined by the Unit System setting of the System scre 10 second

activation time delay prevents low oil pressure annunciation during engine startup.

Low Oil Pressure Alarm — Arming Delay (Sec). This setting selects the time delay be n when low oil
pressure is detected and an alarm is annunciated and the engine is shut dow ime delay of 5 to 15
seconds may be entered. A 10 second activation time delay prevents low oil pres annunciation during
engine startup.

Low Fuel Level Alarm — Alarm Enable. This setting enables and disables’al anhnunciation and engine
shutdown for a low fuel level.

Low Fuel Level Alarm — Threshold (% Full Tank). This setting select el level that will trigger a low
fuel level alarm. A threshold of O to 100 percent may be entere

Overspeed-Sender Fail Tab

The Overspeed-Sender Fail Tab settings are shown in %5 and described in the following

paragraphs.

-,
DGC-1000 Settings ( untitled )

=10l x|

el

E—I Dl@lnl%l HemoteStaltx’Stopl Emergency Stop
EE —i— | Fre Generator

== Run Off Auto Alarm
B ==|. 5, i) e @ e

Hi Coal - Lows Fuel - Low Oil

— Dverspeed Alarm
" Alarm Enable

@ On
& oif

5

Threshald [ % of Bated) *‘ " Alarm Activation [ MilliSecond ]*‘

— Sender Failure Alarm

Coal TempfS end Faildlarrm 0il Prezs. Sender Fail Alam Lozz of Gen. Yoltage Alarm
" On " On
LOMIN] o [ff

o

|' Global Sender Failure Alarm Time Delay [ Sec |

| | AlamSetings | 125 | 3/19/2004 | 221PM

Figure 6-15. Alarms Screen, Overspeed-Sender Fail Tab

arm — Alarm Enable. This setting enables and disables alarm annunciation and engine
r an overspeed condition.
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Overspeed Alarm — Alarm Activation (MilliSecond). This setting adjusts the time delay from when a
overspeed alarm condition is detected until it is annunciated and the engine is shut down. A time delay

0 to 500 milliseconds may be entered.

Sender Failure Alarm — Cool Temp. Send Fail Alarm. This setting enables and disables @

annunciation and engine shutdown for a coolant temperature sender failure. Q
wh

Sender Failure Alarm — Coolant Temp Alarm Delay. This setting adjusts the time delay fro a
coolant temperature sender failure is detected until it is annunciated and the engine is shut down: me
delay of 5, 10, 15, 20, 25, or 30 minutes may be selected.

Sender Failure Alarm — Oil Press. Sender Fail Alarm. This setting enables and disables alarm
annunciation and engine shutdown for an oil pressure sender failure. An oil pressure der failure alarm
is annunciated and engine shutdown is initiated when the Global Sender Failure Iar% Delay setting
expires.

Sender Failure Alarm — Loss of Gen. Voltage Alarm. This setting enak
annunciation and engine shutdown for a loss of generator voltage. A loss of (g ator voltage alarm is
annunciated when the generator voltage decreases below 1.5 Vac and the‘GlobalgSender Failure Alarm
Time Delay expires. This setting does not disable a Sender Failure al f e speed signal source
when generator frequency is selected as the speed signal source.

Sender Failure Alarm — Global Sender Failure Alarm Time Delay (Seg). Thisysetting selects the time delay
between when an oil pressure sender failure, loss of generator v ilure, or MPU sender failure is
detected and alarm annunciation and engine shutdown.

a disables alarm

Engine Cranking

lick Screens on the menu bar and click
-16 and are described in the following

Click the Crank button to access the Engine Cranking
Crank Settings. Engine cranking settings are showi
paragraphs.

—lo| x|

DGC-1000 Settings ( untitled )
nit I0 Help

et Sethings | Remote Start.-"StopI

Generator
,@e.,.% Ready Run O Auto Alarm

= e e °© @

— Mumber of Crank Cycles

7

— Cycle Crank Time [ Sec )

-

— Continuous

— Continuaus Crank Time [ Sec |
Contact After Disconnect —

" Enable I o
&+ Disable
£t Generatar Cranking Style | CrankSetings | 125 [ 371972004 | 222PM

. Figure 6-16. Engine Cranking Screen

Cranking Style. This setting selects the engine cranking method as continuous or cycle.

Disconnect Limit (% of Rated). This setting selects the percentage of rated engine speed at which
nking is terminated. A disconnect limit of 10 to 100 percent may be entered.

Crank Disconnect Limit (% of Rated). This setting selects the percentage of rated engine speed at which
cranking is terminated. A disconnect limit of 10 to 100 percent may be entered.
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Pre-Crank Delay (Sec). This setting adjusts the time delay between initiating engine starting and
beginning engine cranking. A delay of 0 to 30 seconds may be entered.

Pre-Start Contact After Disconnect. This setting selects whether or not the pre-start contact remains
closed after disconnect occurs.

Cycle — Number of Crank Cycles. This setting, available only if cycle cranking is selected, selects the
number of engine cranking attempts before an overcrank condition occurs and cranking is terminated.
The crank cycles setting range is 1 to 7.

Cycle — Cycle Crank Time (Sec). This setting, available only if cycle cranking is selected, controls the
duration of each cranking cycle. Each cranking period is separated by a resting period of equal length.4A
crank time of 5 to 15 seconds may be entered.

Continuous — Continuous Crank Time (Sec). This setting, available only if contindgustefanking is
selected, sets the duration of a single engine cranking attempt before an overcrank conditien 6€curs. A
continuous crank time of 1 to 60 seconds may be entered.

System

Click the SYST button to access the System Settings screen or click Screens onthe mehu bar and click
System Settings. System settings are shown in Figure 6-17 and are deseribed in the following
paragraphs.

DGC-1000 Settings ( untitled )
File Communications Screens  Configure  Metering Eventlog  Unit ID Help
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Figure 6-17. System Settings Screen

Genset's kW Rating. The,generator power rating is entered in this field. A genset kW rating of 10 to 9,999
may be entered,

Cool Down TimejnThis setting selects the time between when the generator load is removed and the
engine is stopped bytademote shutdown. A cool-down time of 0 to 60 minutes may be entered.

Rated Engine RPM. This setting selects the rated rotating speed of the engine. A value of 750 to 3,600
rom may be entergd.

Maintenance Interval Timer Reset. Selecting this checkbox terminates the maintenance interval pre-alarm
and reSets the maintenance interval timer back to the programmed value. The Send Settings button
mustybe ‘elicked for the reset to take effect.

Embedded Firmware Version. This read-only field displays the DGC-1000 firmware version.
Total ' kW Hours Reset. Selecting this checkbox resets the accumulated kilowatt-hours to zero. The Send
Settings button must be clicked for the reset to take effect.
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Battery Volts. This setting selects either 12 Vdc or 24 Vdc as the starting battery nominal voltage.

NFPA Level. This setting selects whether or not NFPA (National Fire Prevention Association)
requirements are in effect. If NFPA compliance is not required, a setting of O can be selected to disable
the feature. Selecting NFPA level 1 or 2 affects DGC-1000 operation in the following ways.

The number of crank cycles is fixed at 3.

Crank cycle time is fixed at 15 seconds.

Continuous crank time is fixed at 45 seconds.

The low coolant temperature pre-alarm setting is fixed at 70°F.

# Flywheel Teeth. This setting selects the number of teeth on the engine flywheel. A value of‘60 to 500
may be entered.

Speed Signal Source. This setting selects from three sources for obtaining the éaginefspeed. The speed
signal source can be obtained from the magnetic pickup (MPU), generator frequency, or derived from
both the MPU and generator frequency. When both the MPU and generator freguengy are selected as the
speed signal source, the MPU has priority. If both MPU and generator frequency are selected and the
MPU fails, generator frequency is used as the speed signal source and a nonsprogrammable MPU sender
failure pre-alarm is annunciated.

Generator Connection. This setting selects the configuration of the génerator voltage sensing circuitry.
Three-phase line-to-line, three-phase line-to-neutral, or single-phase é-phase to B-phase sensing may be
selected.

Generator Frequency. This setting selects either 50 hertz or 60 hertz'as the nominal generator frequency.

Unit System. This setting selects either the English or metri¢, tnit SyStem for displaying the oil pressure
and coolant temperature parameters in BESTCOMS and,the DGC-2000 HMI.

NOTE

CANBus Interface settings are disabled%(and grayed out) unless OEM-level
password access is obtained. See Passwerd Protection for information regarding
password access levels.

Generator Rotation. This setting selects eithef’ ABC or ACB phase rotation.

CANBus Interface — Enable ECU Suppert. “This setting enables and disables the DGC-1000 CAN
interface. When enabled, the CAN intérface allows the DGC-1000 to communicate with an engine control
unit (ECU). The mode of J1939 communication depends on the Engine Configuration setting selected.

CANBus Interface — Engine Configuration. This setting selects one of three CAN interface configurations:
Standard J1939, Volvo Penta EDE Ill, or MTU MDEC.

CANBus Interface — Unit J1939"Address. This setting, enabled only for an Engine Configuration setting of
Standard J1939 or Volvg Penta EDC lll, selects the address to be used by the DGC-1000 for SAE J1939
communication. A value ofi@ to 2563 may be entered.

CANBus Interface — Speed¢Select. This setting, enabled only for an Engine Configuration setting of Volvo
Penta EDC lll, configutes the Volvo Penta EDC Il to operate the engine at the primary or secondary base
speed. If the engip€ i$ configured by Volvo for 60 hertz applications, the primary base speed is 1,800 rpm
and the secaondary, base speed is 1,500 rpm. If the engine is configured by Volvo for 50 hertz applications,
the primaryybase,speed is 1,500 rpm and the secondary base speed is 1,800 rpm.

CANBug'Interface —Accelerator Position. This setting, enabled only for an Engine Configuration setting of
Volvo Penta EDE lIl, is expressed as a percentage and tells the Volvo Penta EDC IIl where to set the
engine speedy(irim) relative to the base speed. The range of the setting is the base speed 120 rpm. A
setting of 0% will cause the engine to run at 120 rpm below the base speed, a setting of 50% will cause
the engine to run at the base speed, and a setting of 100% will cause the engine to run at 120 rpm above
the basespeed. The Accelerator Position setting is linear with a gain of 2.4 rpm/%. This setting is not
saved in nonvolatile memory and defaults back to 50% after DGC-1000 operating power is cycled.

CANBus Interface — Module Type. This setting, enabled only for an Engine Configuration setting of MTU
MDEC, selects one of four MDEC ECU types: Module 201, Module 302, Module 303, or Module 304.

CANBus Interface — Speed Demand Source. This setting, enabled only for an Engine Configuration
setting of MTU MDEC, selects one of six speed demand sources for the MDEC ECU: Analog CAN, Up
Down ECU, Up Down CAN, Analog ECU, Frequency, or No CAN Demand.
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CANBuUs Interface — Engine RPM. This setting, enabled only for an Engine Configuration setting of MTU
MDEC, selects the rated rpm for the engine.
Input/Output Settings

Click the AUX 1/O button to access the Input/Output Settings screen or click Screens on the menu bar
and click Input/Output Settings. The Input/Output Settings screen consists of two tabs: Programmab
Input Contact Setup and Aux Output Setup.

Programmable Input Contact Setup Tab

The Programmable Input Contact Setup tab settings of the Input/Output Settings screen consists of four
identical groups of settings for each of the four programmable inputs. Tab settings are shown imyFigure 6-

18 and described in the following paragraphs.
Programmable Input — Function. This setting selects the function type that is useN er the

corresponding programmable input. The functions available for triggering a programm t are No
n

Function, Auxiliary Input, Single-Phase Override, and 4 Wire Delta.

“4 Wire Delta” refers to the application of a 12-lead generator whose output windin nected in a
delta, and the mid-point of one side of the delta is connected to the voltage neutral terminal on the DGC-
1000. For example, if a generator with 120-volt windings were connected to 0 in this fashion,
and the mid-point between phases B and C is connected to a DGC-1000’s yolta eutral terminal, the
metered voltages would be as follows: V, =208 V, V,, =V, =120V, and c=V, =240 V.

kbox can be selected to

Programmable Input — Auxiliary Configuration. Either the Alarm or Pre-Al

NOTE

In order for the four-wire delta voltage sensi function when an

enerator Connection

setting on the System Settings screen must be s ase L-N
annunciate an alarm or pre-alarm when the selected functio ers the programmable input.
Programmable Input — Auxiliary Input Label. Thi d is enabled only when Auxiliary Input is
selected as the programmable input function. A 4 ssigned label (eight characters, maximum) can be

entered for the corresponding programmable i

oGC 100 setinas (e _nix
File Communications Screens  Configure  Meb Event Log  Unit ID Help
3_|I | |EF:| ﬂ| %l Send Settings | Get Settings Femote Start/Stop I
7] Fr- L) G b
gE =S= ' .2 s Ax o | 88| CReady  Run  Off Auto Alarm
. 0 | ) S | AL IO Eq| @ @ @ @ o @

Frogarammable Input Cantac! utput Setup I

— Programmable Input
Auziliany Configuration Augliany Input Label

[~ Zlarm [~ Pre-tslam | AU N 1

Ausiliary Configuration Augiliary Input Label
[ alarm [ Pre-lam I ALKIN 2

Auiliam Configuration Auiliary Input Label

[~ Alam [~ Pre-tslam | BUR N 3

~ Pddgrammable Input # 4

Function Auiliary Configuration Auiliary Input Label
IAuiniar_l,J Input j [ Alarm [ Pre-dlam I ALK IN 4
| Mo Function, Ausiiar Input Single Phase Dveride | Input/Output Settings | 125 | 3/19/2004 | 224PM

Figure 6-18. Input/Output Settings Screen, Programmable Input Contact Setup Tab
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Aux Output Setup Tab

The Aux Output Setup tab settings of the Input/Output Settings screen are shown in Figure 6-19. (Not
settings are visible in the illustration.) The Aux Output Setup tab consists of a list of pre-alarms, aIl

and conditions that can be assigned to close programmable outputs 1 through 8. An output is select
clicking the checkbox in the appropriate row and column. The following pre-alarms, alarms,
conditions can be assigned to one of the eight programmable outputs. O

High coolant temperature alarm
Low oil pressure alarm

Coolant temperature sender failure alarm
Oil pressure sender failure alarm
Loss of voltage sender failure alarm
Speed sender failure alarm

Low fuel alarm

Low coolant level alarm

Overcrank alarm

Emergency stop alarm

Overspeed alarm

Low fuel pre-alarm

Low coolant temperature pre-alarm
Battery overvoltage pre-alarm

kW overload pre-alarm

High coolant temperature pre-alarm

Low oil pressure pre-alarm
Low battery voltage pre-alarm
Weak battery voltage pre-alarm &

Battery charger failure p larm
Scheduled mainte c@rm
Switch not in AutoN

Fuel leak/sender failtire alarm
Cool down timer & t'

Auxiliary input 0See
Auxiliary inp@d
Auxiliary input ed
Auxiliarylinp closed
Load but
Loa
n3
on 4

The last four items of the list are the four programmable
These four buttons may be configured to operate an m

ns that appear on the metering screen.
tion of the eight auxiliary output contacts.

Load buttons 1 and 2 have fixed labels of Load 1 and’Lo Load buttons 3 and 4 have programmable
labels. Each label can consist of six alphanum characters, maximum. Refer to the Metering
paragraphs for more information about using the buttons.
D D00 Se " ed - |EI|5|
File Communications Screens  Configur Ll Event Log Unit ID  Help
;—ql | |Eq| nl %l i tingz || Get Settings Remote Start/Stop I
gE‘ =="% |.@ au (Vo {921 GO Run O Auto Alam
s | a5 m| = @ & & &
Pragarammable Input ContactE etup §
1 2 3 4 3 & 7 B
Hich Caolan s = = ® = ® = ® |
Lo -lpe&ﬂiﬂm IR I [ I IR I S
Eool& 21 Failure Alarmn r - - r
Tessung Sender Failure dlarm r - r -
L Yoltage Sender Failure &lam r - | |
Sender Failure Alarm r - - | . .
uel Alarmn IR I Y i R e S
Law Coolant Leyel Alarm r - r -
Dvercrank Alarm r - | |
Emergency Stop Alarm r - - | . . =]
¢ | | Input/Output Settings | 125 | 3/19/2004 | 225PM

Figure 6-19. Input/Output Settings Screen, Aux Output Setup Tab

dem Settings

If equipped with a modem (style X1X or X2X), the DGC-1000 can dial an alphanumeric pager when any
of the selected inputs are activated or selected events occur. Click the MODEM button to access the
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Modem Settings screen or click Screens on the menu bar and click Modem Settings. The Modem
Settings screen consists of two tabs: Modem Setup and Modem Dialout Conditions.

NOTE

Upon completion of DGC-1000 setup, communication with BESTCOMS must be
closed to enable modem dial-in and dial-out.

When a fault occurs for which dial-out has been programmed, the modem will
dial out and send a message. During the dial-out time, neither dial-in nor local
RS-232 access is available. Access is available after the message has been sent
or during the modem off-line delay. If no access is allowed, removing the fault
and cycling the power to the DGC-1000 resets the DGC-1000 and allows access|

Modem Setup Tab
The Modem Setup tab settings are shown in Figure 6-20 and described in the followifig pakagraphs.

Phone Number #1, #2, #3, and #4. These four setting fields contain the telephonetaumbers that the DGC-
1000 dials when the selected input is activated. The numbers are dialed in sequencetuntil a connection is
obtained.

Pager ID Number. These four setting fields contain the numbers that ideniify the specific pager that is
being addressed when the corresponding telephone number (Phone Number#il, #2, #3, or #4) is dialed
by the DGC-1000.

Site Information. This programmable label identifies the source of the, pager message. It is sent to the
pager when the dial-out connection is made. Up to eight alphantmeFie,characters may be entered.

Inter Dialout Time Delay. This setting selects the length of timhe between dial-out attempts. The delay
allows time for the modem to reset. A setting of 15, 30, 60, or @20°'Segonds may be entered.

Rings for Modem Answer. This setting selects the number_of‘tings allowed before the modem picks up
the line and negotiates a connection. Permitting several yiags to occur before the modem picks up
provides time for an operator to answer a telephonestsing(the same line as the modem. This allows the
modem and a telephone to share one line. A setting of 4 to 9%ings may be entered.

Page Buffer Limit. This setting is set equal to,,0r less than the specific pager buffer size. If the message
length exceeds the Page Buffer Limit, another calljis made and the message is continued. A setting of 80,
120, 160, or 200 characters may be entered.

S [= 3

o Meteri/‘ Evertlog UnitID Help

Mettings Get Settings Remote Start/Stop I

7]
%E Fank s_-'.T A |Po, | 2D E;nmatul Run O Auto Alarm
a5 10 I [ eady
™ ¢ @ @ @

(il

2
Madem Setup | Modenﬂut @Mnsl

- Modem Communications Setup

Pho@1 /67 Pager 1D Mumber
\ er it I Pager 1D Mumnber

111

‘ Phoi urnber #3 I Pager 1D Mumber
ne Mumber H4 I Pager 1D Mumber
’ Site Infarmation I DGC-1000 Inter Dialout Time Dielay I 15 Seconds j
Riings for Madem Answer I 2 Pager Buffer Lirmit IBEI Characters j

| tadern Offline Delay [Min.] I 1a Pager Communications Data Format I? [rata Bits - Even F'arit_l,lj

| Enter a Phane Number for Dislaut Number 1 | ModemSetings | 125 | 319/2004 | 226PM

Figure 6-20. Modem Settings Screen, Modem Setup Tab
6:16 BESTCOMS Software DGC-1000




Modem Offline Delay (Min.). This setting controls the amount of time allowed between DGC-1000 dial-ou
attempts. The Modem Offline Delay setting allows time for a user to dial into the DGC-1000. A setting of.
to 240 minutes may be entered.

Pager Communication Data Format. This setting controls the data format for the modem. Telelc
alphanumeric protocol (TAP version 1.7) is implemented by the DGC-1000 for communication
pager. The protocol specifies seven data bits with even parity. A setting of eight data bits wit
may also be selected.

Modem Dialout Conditions Tab

The Modem Dialout Conditions tab settings are shown in Figure 6-21. (Not all settings are visible in the
illustration.) The Modem Dialout Conditions Tab consists of a list of alarms, pre—a@d conditions
t

that can be assigned to cause the DGC-1000 to dial out. An output is selected by,cli checkbox in
the appropriate row. The following alarms, pre-alarms, and conditions can be sele use the DGC-

1000 to dial out.
Loss of ECU com on pre-alarm
Loss of voltage ailure alarm

e Active DTC pre-alarm .
e Auxiliary input 1 closed o
e Auxiliary input 2 closed e Low battery weltage pre-alarm
e Auxiliary input 3 closed e Low cool arm
e Auxiliary input 4 closed e Low coalant t erature pre-alarm
e Battery charger failure pre-alarm o Lowf
e Battery overvoltage pre-alarm e Lowfu -alarm
o Coolant temperature sender failure alarm . o] ssure alarm
e Cool-down timer active . il pressure pre-alarm
e ECU protective shutdown alarm peed Sender Failure alarm
e Emergency stop alarm o iI'pressure sender failure alarm
o Fuel leak/sender failure pre-alarm ercrank alarm
e High coolant temperature alarm . verspeed alarm
e High coolant temperature pre-alarm Scheduled maintenance pre-alarm
e kW overload pre-alarm e  Switch not in Auto position
e Loss of ECU communication alarm e Weak battery voltage pre-alarm
DGC-1000 Settings ( untitled ) - |EI|1|
Event Log  Unit ID Help
Get Settings Remaote Start/Stop I
el Generator
L R Run OF Auto Alarm
B @e e@ Ready ® ® ® ®
Modem Setup
igh Coolant Temperature Alarm [ =
Law Ol Prezzure Alarm I
Coolant Termp. Sender Failure Alarm I
Qil Pressure Sender Failure Alarm I N
Logz of Yoltage Sender Failure &larm [
MPU Speed Sender Failure Al I
Laww Fuel &larmn I
Low Coolant Leyel Alarmn I
Dvercrank Alarm [
Emergency Stop Alarm I
=l
L 4
| | ModemSetings | 125 | 3/19/2004 | 227PM
Figure 6-21. Modem Settings Screen, Modem Dialout Conditions Tab
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Metering

Click the Meter button to access the Metering screen or click Screens on the menu bar and click

Metering. The Metering screen consists of nine tabs.

e System e Summary

e \Voltage e Alarms

e Current e ECUDTC Info
e Power e ECU Data

e General e MTU MDEC

The ECU DTC Info and ECU Data tabs are visible and enabled only when ECU support is enabled on the
BESTCOMS System Settings screen and the Engine Configuration is Standard J1939 or MolyGyPenta
EDC III.

The MTU MDEC tab is visible and enabled only when ECU support is enabled ongthe BESTCOMS
System Settings screen and the Engine Configuration is MTU MDEC.

When viewing the Metering screen, metering can be enabled and disabled by clicking, thesMeter button.
When viewing other screens, metering can be enabled and disabled through thegMetering menu on the
menu bar

System Tab
System tab metering values are shown in Figure 6-22 and described in thé follewing paragraphs.

Coolant Temp. Two metering fields display engine coolant temperature. in’' degrees Fahrenheit and
degrees Celsius.

Oil Pressure. Two metering fields display engine oil pressure in ‘poufids,per square inch and kilopascals.
Battery Voltage. This metering value indicates the battery voltage levek

Fuel Level. This metering value indicates the percentage of remaining’fuel.

Speed. This metering value indicates the rotational speed ofithe‘@ngine in revolutions per minute.

Load. This metering value, expressed as a percentage 'of the] genset power rating, indicates the genset
load. The genset power rating is entered through the Genset§ kW Rating setting on the System Settings
screen.

DGC-1000 Settings ( untitled )
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Figure 6-22. Metering Screen, System Tab

r Coolant Level [ECU Support Required) —

Metering | 125 [3n19/2004 | 228PM

6-18 BESTCOMS Software DGC-1000



Accumulated Engine Runtime. This metering value indicates the total, accumulated hours of engine
runtime. Accumulated engine running time can be adjusted by a user with OEM-level password access.
See Run Time and KW Hours for more information.

Time Remaining Until Maintenance. This value indicates the engine runtime left until the next scheduled
maintenance.

Coolant Level. This metering value, expressed as a percentage of total coolant capacity, indicatesthe
fluid level of the engine cooling system. ECU support is required to enable this metering value.

Programmable Buttons

These four buttons, labeled Load 1, Load 2, Load 3, and Load 4, may be configured (through the
Input/Output Settings screen Aux Output Setup tab) to operate any combination gf theyeight auxiliary
output contacts. When one of the buttons is clicked, the corresponding auxiliaryteutput changes state. A
button’s color changes from gray to red when the controlled output is closed and“ehanges from red to
gray when the controlled output is opened.

Buttons Load 1 and Load 2 have fixed labels. The labels on buttons Load 3,and{Load 4 can be changed
to a user-selected label consisting of up to six alphanumeric characters.

If the DGC-1000 is in Off mode or has an alarm, the programmable buttonsthave no effect on the auxiliary
output contacts.

ATS Status Indicator

The ATS status indicator, located to the left of the Load 1 button,(displays ATS OPEN when the automatic
transfer switch contact input is open. ATS CLOSED is displayed, when the automatic transfer switch
contact input is closed.

ECU Status/Control Button

This button indicates the status of ECU communication‘and isyused to pulse the ECU when ECU support
is enabled.

When ECU support is disabled, the button is grayedyout'and indicates CAN Bus Off.

When ECU support is enabled (through the_System Settings screen) and the ECU is offline, the button
indicates ECU Offline. When this conditionfexists andsthe button is clicked, the ECU is pulsed.

Voltage Tab

Metering values displayed on the Voltageytab (Figure 6-23) depend upon the Generator Connection
setting of the System Settings screent

=10l x|
| Send Settings | Get Settings | Remate Startx’StopI Emergency Stop
! Generator
Cramk | 5vsT | ALR 9 I‘%T?‘ Read RBun Off Auto Alarm
o | @@ * 8 e e e

Load1 | Load2 | Load3 | Load4 |

CAM Bus l:llfl ATS OPEN

| | Meteing | 125 [3n9/2004 | 229PM

Figure 6-23. Metering Screen, Voltage Tab
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When the Generator Connection setting is 3 Phase L-L, the Voltage tab displays rms voltage for A-phase
to B-phase, B-phase to C-phase, and C-phase to A-phase.

When the Generator Connection setting is 3 Phase L-N, the Voltage tab displays rms voltage for A-phase
to B-phase, A-phase to Neutral, B-phase to C-phase, B-phase to Neutral, C-phase to A-phase, and C-

phase to Neutral.
When the Generator Connection setting is 1 Phase A-B, the Voltage tab displays rms voltage for A—phaO
to B-phase, A-phase to Neutral, and B-phase to Neutral.

Current Tab L 4

Metering values displayed on the Current tab (Figure 6-24) depend upon the Generator /&onnection
setting of the System Settings screen.

DGC-1000 Settings ( untitled )

File Communications Screens  Configure Metering  EventLog  Unik ID Help
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Systeml Voltage

Metering | 125 [3n9/2004 | 229PM

Figure 6-
<

When the Generator Connection setti
current for phases A, B, and C.

When the Generator Connectio% s 1 Phase A-B, the Current tab displays rms current for phases
A and B.

Power Tab O

The Power tab (Fig& plays generator apparent power (kVA) and generator real power (kW).
s e

ing Screen, Current Tab

hase L-L or 3 Phase L-N, the Current tab displays rms

Metered power v upon the Generator Connection setting of the System Settings screen.
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Figure 6-25. Metering

When the Generator Connection setting is 3 Phasejli-L
displayed for phases A, B, C, and all phases combin&

3/13/2004 | 230PM -

Phase L-N, metered power values are

When the Generator Connection setting is 1 Phas metered power values are displayed for phases
A, B, and both phases combined.

General Tab
General tab metering values are display gure 6-26 and described in the following paragraphs.
Power Factor. This value is the calcu ult of the real generator power divided by the apparent

generator power (W + VA).
Gen Frequency. This metering value

s the frequency, in hertz, of the monitored generator voltage.

Total KW Hours. This metering
hours can be reset throughathe TJotal

kilowatt-hours can also be

Hours for more information.

Summary Tab x

The Summary tab (Figure &-27) displays all of the metering values contained on the System, Voltage,
d

Current, Power, an al tabs. Voltage, current, and power metering values displayed on the
Summary tab de on the Generator Connection setting of the System Settings screen.

lays the accumulated generator kilowatt-hours. Total kilowatt-
W Hours Reset checkbox on the System Settings screen. Total
a user with OEM-level password access. See Run Time and KW

(Figure 6-28) are divided into four categories: Pre-Alarms, Alarms, Sender Failure

Pre-Alarms; ms, and Sender Failure Alarms. When a pre-alarm or an alarm becomes active, the
indicator next to the pre-alarm or alarm label changes from gray to green. In order for a pre-alarm to be
annunciated, it must be enabled through the settings of the Pre-Alarms screen. In order for an alarm or
sender faflure alarm to be annunciated, it must be enabled through the settings of the Alarms screen.

— Supplying Load. When the generator is supplying current to the load, this indicator changes from
green.

DGC-1000 BESTCOMS Software 6-21



DGC-1000 Sekttings ( untitled )

=10l x|

File Communications Screens  Confioure  Meteting Eventlog UnitID Help

a_'l Dllﬁlnl%l |Send Seftings | Get Settings |F|em0te Start.n"StopI Emergency Stop
[} F 1 G k

89 S8, [ @ | omo|ovor| [, [22] P Run o v atam
. | p) S | ALEFT jis] Eal @ @ ® ® @

Systeml \r"oltagel Cunentl Power

CAN Bus l][fl AT5 OFEN

Load1 | Load2 | Load3 | Loada |

Surnrmary I Alarmz | ECU

DTC Info | ECU Data |

Paower Factor

Gen Frequency

Total ki Hours

| Metering

04

231 PM a4

Figure 6-26. Metering Screen,
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Figure 6-28. Metering

ECU Data Tab

the SAE J1939 interface to the DGC-1000. Acce
ECU Support checkbox of the System Settings's

The ECU Data tab displays parameters obtained bk&

Data tab are shown in Figure 6-29.

10/27/2004 | 11:058M -

rms Tab
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Figure 6-29. Metering Screen, ECU Data Tab

(engine control unit) and reported through
CU Data tab is enabled only when the Enable
Is selected. Parameters displayed on the ECU

Clicking the View Engine Configuration button on the ECU Data tab displays the Engine Configuration
screen shown in Figure 6-30. This screen displays a list of specifications that are specific to the engine

being controlled by the ECU.
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- Engine Configuration

Enaine Speed At ldle Paint 1 3821 RFPM
Percent Torgue &t |dle Point 1 125 3%
Engine Speed &t Paint 2 32 BEPM
Percent Torgue &t Paint 2 -16 %
Engine Speed &t Paoint 2 162 RPM
Percent Torgue &t Point 3 114 35
Engine Speed &t Paoint 4 13 RPM
Percent Torgue &t Point 4 -114 %
Engine Speed &t Paoint 5 3520 RPM
Percent Torgue &t Point & -125 %
Engine Speed &t High |dle Paint B — 128 RPM
Gain [ KP ] of Endzpeed Gowernor - bl 50.2024 %5 f RPM
Reference Engine Torgue 87130 ft-1b
b aximum Momentary Engine Overmde Speed Point 7 - b4 RPK
b aximum komentary Engine Owvemde Time Linit - 0N3s
Requested Speed Contral B ange Lower Limit - 40 RPM
Requested Speed Contral Range Upper Linnit --- 2500 RPM
Requested Torque Control B ange Lower Limit - -125 %
Requested Torgue Contol Range Lpper Linit -------------- 126 35

BN e

Figure 6-30. Engine Configuration Screen

ECU DTC Info Tab

The ECU DTC Info tab (Figure 6-31) displays both active and previeasly logged diagnostic trouble codes
(DTCs) obtained from the ECU. ECU DTC Info tab indicators“and controls are described in the following
paragraphs.

Lamp Status — Stop. This indicator lights when DTCginformation warrants stopping the engine.

Lamp Status — Warning. This indicator lights wheén DZC information indicates an engine problem that is
significant, but does not require immediate shutdown(of the engine.

Lamp Status — Malfunction. This indicator lights when an emission related DTC is logged.

Lamp Status — Protect. This indicator lights when BDiL.C information points to a problem that is probably not
related to the engine’s electronic subsystem.

Clear Previous DTC Information. Clicking thisSbutton clears the previously logged DTC information from
the ECU DTC Info tab.
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MTU MDEC Tab

The MTU MDEC tab (Figure 6-32) displays pre-alar N\s, and fault code messages issued by the
MDEC ECU. When the MDEC ECU issues an alar

the Active Faults window of the MDEC ECU
by clearing all inactive fault messages.
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Figure 6-32. Metering Screen, MTU MDEC Tab

re-alarm, the indicator next to the alarm or pre-
alarm label changes from gray to red. Fault cod sages issued by the MDEC ECU are displayed in
the Refresh button updates the Active Faults list

le fault code messages is provided in Section 3,

entation should be consulted when diagnosing ECU fault
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REAL-TIME CLOCK

The DGC-1000 real-time clock settings can be adjusted and set Real Time Clock
verified through the Set Real Time Clock dialog box (Figure 6- Diate and Time
33). Click Configure on the menu bar and click Real Time Date
Clock. DGE m
To set the DGC-1000 real-time clock with the PC’s time and date
settings, perform the following steps. [ 00/00/0000
1. Click the Display PC Date and Time button. The PC’s clock ¢

settings are displayed in the date and time fields. (The date ] P

and time fields of the Set Real Time Clock dialog box cannot s

be changed manually.) EC
2. Select the Automatically adjust for Daylight Savings 00,00:00 *

Time checkbox if automatic compensation for daylight . A

savings time is desired. Automtig “.?tlrfni'
3. Click the Send to DGC button to set the DGC-1000 real-time ‘ )

clock with the PC’s time and date. o} C Setings
The DGC-1000 real-time clock settings can be viewed and 4“1@\% Dele el Tihie |
verified by clicking the Display DGC Settings button. Nord Satings to DEC |

| % Cloze
2
b

Figure 6-33. Set Real Time
Clock Screen

PROGRAMMABLE SENDERS

Click Configure on the menu bar and click Programmable Senders to access the Programmable
Senders screen. (If the Metering screen is being“wiewed, metering will need to be disabled to access the
Configure menu.)

The Programmable Senders screen has three gabs:*€oolant Temperature, Oil Pressure, and Percent Fuel
Level. Because the setting fields and buttons(of @aeh tab are so similar, only the Coolant Temperature tab
settings (Figure 6-34) are described here.

Get Cool. Data From DGC. If communication‘with a DGC-1000 is enabled, clicking this button retrieves
the sender data points from the DGC-1000%and refreshes the graph.

Send Cool. Data To DGC. Clicking this butten sends the displayed data points to the DGC-1000.

Load Cool. Settings File. Clicking'this button displays an Open dialog box where a sender file containing
sender data points can be refrieved:“Some standard data point files for the three senders are included
with BESTCOMS. Coolant temperature sender files have a CS1 extension, oil pressure sender files have
an OS1 extension, and fueldevelsender files have an FS1 extension.

Create Cool. Settings, File, £licking this button displays a Save As dialog box where the transducer data
points created in BESTCOMS can be saved in a sender file. While it is possible to create individual
sender files for each transducer, it is not necessary. The data for all three senders is automatically saved
with the DGC-1000onfiguration file. The Settings Files sub-section contains information about creating
DGC-1000 configuration'files.

Resistance. The 11 resistance points in this column are not adjustable. The DGC-1000 has been factory
calibrated at these points to maximize accuracy.

Degrees &/Degrees C. Temperature values entered in this column must always maintain a descending
order. }f,. English units are used, adjacent coolant temperature points must be separated by at least 2°F. If
metric UnitStare used, adjacent oil pressure points must be separated by at least 7 kPa. The coolant
temperature range is 32 to 400°F or 0 to 240°C. The oil pressure setting range is 0 to 250 psi or 0 to
1;725)kPa. The fuel level setting range is 0 to 100%.

Sender Slope. If a sender requires a positive slope, Positive can be selected to invert the values in the
Resistance column.
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Sender Data For Coolant Temperature, Oil Pressure and Fuel Level
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Get Cool. Data From DGC | Send Cool. Data To DGE | Load Cool. Settings File Create Cool. Settings File |
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Figure 6-34. Programmable Senders,S ,

Print This Graph. Clicking this button displays a priat pr

page orientation, and graph image magnification
printer. Clicking Close returns to the Programm

e
Reset Factory Settings. Clicking this bu es

lant Temperature Tab

screen that allows selection of a printer,
ng Print sends the graph image to the target
rs screen.

the factory default data points in the Degrees

When metric values are
data points, undesirable}i
example, select 700 fi

al

NOTE

changes are made to the oil pressure sender
| rounding of some data points can occur. For
e data point, create a sender file, and the value is
rounded to 697.,Roundingthat occurs will never be greater than 4 kPa.

F/Degrees C column and h. Thi
updated by clicking the%

does not update the data points in the DGC-1000. the DGC-1000 is
|. Data to DGC button.

RUN TIME AND URS

The accumulated ‘lv 'nlg time and kilowatt-hours

for a gensetsan .-ép sted by accessing the Run

Time and N dialog box shown in Figure 6-
fig

on the menu bar and click
imeP& KW Hours. Unless access is
ing the OEM-level password, the

e & KW Hours selection will not
appear in the Configure pull-down menu.

adjus?the accumulated engine run time, enter

the) desired time in the Hours and Minutes fields

lick the Update DGC Accumulated Engine
ntime button.

To adjust the genset total kilowatt-hours, enter the
desired value in the KW Hours field and click the
Update DGC Total KW Hours button.

Run Time & KW Hours

—Accumulated Engine Runtime

Mirtes

0 |

Hours

i

Update DGC Accumulated Engine Runtine

— Total Kiw Hours

kx Hours
0

Update DGC Tatal ki Hours |

Figure 6-35. Run Time and KW Hours Dialog Box
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ENGINE CONTROL UNIT (ECU) INTERFACE

For J1939 applications, the interface between the DGC-1000 and ECU is configurable. First, the output
contact used to power up the ECU (for non-continuously powered ECU applications) is selectable,
Second, periodic communication with the ECU (also referred to as pulsing the ECU) may be disabled (if
the application requires it. Third, the timers associated with pulsing the ECU are programmable. The
settings used to configure the ECU interface are adjusted through the ECU Control dialog box. This dialog
box is accessed by clicking Configure on the menu bar and clicking ECU Control. The ECU interface
settings of the ECU Control dialog box are shown in Figure 6-36 and described below.

ECU Contact Control — Output Select. This setting
selects the DGC-1000 output that is used to power up
the ECU in J1939 applications where the ECU is not

ECU Control

continuously powered. If the pre-start contact is _ECU Contact Control
selected, the fuel contact will still close during ~ Dutput Select
cranking and running of the genset to provide a (¥ Fuel Contact
separate indication that the genset is running.  Pre-start Contact

ECU Contact Control — Pulsing. In J1939 applications
where the ECU is not continuously powered, the

— ECU Related Time Valu

— Enging Shut Down [ Se —ettling Time [ Milizec. 1——

DGC-1000 will normally pulse the ECU periodically to |—
update its engine monitoring data. For applications f—
where this periodic pulsing is not desired, this setting  Responss Timeout [ Sec. |
allows the pulsing feature to be disabled. '

I 5
ECU Related Time Values — Engine Shut Down

(Sec.). When going from Running to Shut Down, this
setting adjusts the length of time that the DGC-1000
s_tays disconnected _from the ECU befo_re startlng_the Figure 6-36. ECU Control Dialog Box
first pulse. The Engine Shut Down setting range is 1

to 60 seconds.

ECU Related Time Values - Setting Time (Millisg€.).\Thisiseétting adjusts the time to gather data after
connecting to the ECU during the pulsing state.4€Thisallows all metered values to be sent and ramp up.
Metered values are sent by the ECU at different rates as designated by the SAE J1939 protocol. Values
sent by the ECU may be low initially; the ECU takesS%time to average its own data. The Setting Time
setting range is 5,500 to 30,000 milliseconds.

ECU Related Time Values - Pulse Cycle Time (Min.). This setting adjusts the time that the DGC-1000
waits to pulse the ECU again. The Pulse €ycle,Time setting range is 1 to 60 minutes.

ECU Related Time Values - Response, Timeout (Sec.). This setting controls the time that communication
is attempted with the ECU while the DGC-1000 is in the Pulsing or Connecting state. The Response
Timeout setting range is 1 to 50)seconds.

EVENT LOG

The event log provides a historiealfrecord of events detected by the DGC-1000. Click Event Log on the
menu bar to access the eyentlag screen (Figure 6-367).
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. Event Log x|

—EwventLog

Ewent Description First Date/Time Last DatedTime Occurences

Ho Records

o \V
Mumber of Events V
D A =

Figure 6-37. Event Log Scregn

Fisfresh Event
Lag

Clear Event
Lag on DGC

Any of the conditions in the following list will trigger an eventdleg. Alarms and pre-alarms will not trigger an
event log unless enabled through the Alarm Settings and Pre=Alarm*Settings screens in BESTCOMS.

e Active DTCs pre-alarm eny, High coolant temperature pre-alarm
e ATSclosed o WkW-overload pre-alarm

e Auxiliary input contact 1 closed e, Low battery voltage pre-alarm

e Auxiliary input contact 2 closed e “Low coolant level alarm

e Auxiliary input contact 3 closed e Low coolant level alarm

e Auxiliary input contact 4 closed e Low coolant level pre-alarm

e Battery charger failure pre-alarm e Low coolant temperature pre-alarm
e Battery overvoltage pre-alarm e Low fuel level alarm

e BESTCOMS Load 1 button closed e Low fuel pre-alarm

e BESTCOMS Load 2 button closed e Low oil pressure alarm

e BESTCOMS Load 3 button closed e Low oil pressure pre-alarm

e BESTCOMS Load 4 button closed e MPU speed sensor sender failure alarm
e CAN Bus failure alarm e Normal shutdown

e CAN Bus failure pre-alarm e Qil pressure sender failure alarm

e Coolant level sender failure e Overcrank alarm

e Coolant temperatureisender. failure alarm e Overspeed alarm

e DGC-1000 protective,shutdown e Scheduled maintenance pre-alarm
e Emergency stop alarm e ECU protective shutdown

e Engine start e Voltage sender failure alarm

e Fuel leak/senderfailure pre-alarm e Weak battery voltage pre-alarm

e High ceolant température alarm

The event log’screen lists the 20 most recent events recorded by the DGC-1000. When 20 events are
logged, ‘subSequent events overwrite the oldest events in the list. Each event listed has a description, the
number of oceurrences for the event, and a date/time stamp for the first and last occurrences of the event.

CHANGING THE COMMUNICATION PARAMETERS

When communication is established between a PC and DGC-1000, changes in BESTCOMS to the
communication parameters affect both the PC and DGC-1000. When communication between a PC and
BGC-1000 is closed, changes in BESTCOMS to the communication parameters affect only the PC.

Communication parameters are viewed and ad- Configure on the menu bar and clicking RS232.

justed through the Communications Configure The Communications Configure dialog box

dialog box. This dialog box is accessed by clicking settings are illustrated in Figure 6-378 and
described in the following paragraphs.
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Baud Rate. This setting selects the communication Communications Configure
rate. A baud rate of 1200, 2400, or 9600 may be

selected. [ Settings .
Baud Rate Uriit 1D
Parity. This setting enables and disables summa- 1%
tion checking of data transmitted between the PC
and DGC-1000. A setting of No Parity, Odd Parity, - q
or Even Parity can be selected. [oray =]

| ¢

V

Figure 6-38. Communications Canfigure
Dialog Box

Unit ID. This setting allows an identification number to be assigned to a DGC-1000, for polled
communication. A number between 1 and 247 may be selected.

PASSWORD PROTECTION

Password protection guards against unauthorized changing of DGC-1000 settings. DGC-1000 passwords
are case sensitive. Three levels of password protection are available. Each%level is described in the
following paragraphs.

e Limited Access. This password level allows all DGC-1000 settings 0. be read, but prevents any
changes to settings. The default, limited-access password is DGC:
e Full Access. This password level allows all DGC-1000 settings

to be read and allows all settings except Accumulated Engine Ehange Password

Runtime and Total KW Hours to be changed. The default; full-

access password is DGC1000. - Third Parly Access Level
e OEM Access. This password allows all DGC-1000 settings to,be m

read and allows all settings to be changed. It alsofallows, the

DGC-1000 embedded firmware to be upgradedy The default,

OEM-access password is OEMLVL. - Change Password

 Limited &ccess Password

Changing Passwords " Full decess Passward
Passwords can be changed only after commgnieation between the * DEM Acoess Password

PC and DGC-1000 is established. Changes to passwords are made
through the Change Password dialog box®Totaccess the Change
Password dialog box, click Commupications‘en the menu bar and I

click Change Password.

Enter Mew Pazzword

Canfirm Mew Pazsword
The content of the Change Password dialog box depends on the

password level used when accessing the dialog box. For example, I
someone logged in with a fulltaccess password will be able to
change only the limited-access andifull-access passwords—not the
OEM-access password. Figured6-389 illustrates the Change Pass-
word dialog box with all threefaecess levels shown.

A password is changed, by:selecting the access level, entering the
new password, and thenWe-entering the new password to confirm
the entry.

LCancel |

Figure 6-39. Change
Password Dialog Box

Once a password isychanged, it should be stored in a secure location. If a user-defined password is lost
or forgotten, contact Basler Electric for instructions on regaining password access.

Third Party Access Level

This setting,determines the level of access that third party Modbus programs are allowed to have without
going through the logon process. There are three levels of third party access: None (no access), Read
Onlyswand, Read/Write. The default level is None. The Third Party Access Level setting is accessible
through the Change Password dialog box only when OEM-level access is obtained.
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SETTINGS FILES

BESTCOMS software enables you to print a list of DGC-1000 settings, save DGC-1000 settings to a file;
and open a settings file and upload those settings to a DGC-1000.

Printing Settings Files

A printout of DGC-1000 settings can be useful for record keeping or comparison purposes. Click'the Rrint
Settings File button or click File on the menu bar and click Print to access the Print DGC-1000 Settings
screen. This screen contains a print preview pane and settings for selecting the printer, content of the
printout, and the printout orientation. DGC-1000 settings are divided into five print sections?General,
Auxiliary 1/0, Modem, Input Sender, and ECU Timers. Any combination of sections,an be selected for
printing.

New Settings File

Clicking this button resets the settings displayed in BESTCOMS to the faetory)default values. The
settings displayed in BESTCOMS can also be reset by clicking File on the menu*bar and clicking New. If
changes to settings have not been saved, you will be given the opportunity torsave the changes in a
DGC-1000 settings file.

Saving Settings Files

Saving DGC-1000 settings in a file for uploading to other DGCA#1000 units saves setup time when
configuring multiple units with the same settings. A settingsyfile (can also be created in BESTCOMS
without being connected to a DGC-1000. The settings of the 'desired screens can be changed and these
settings can then be saved in a file.

A settings file is created by clicking the Save SettingsgFileybutton or clicking File on the menu bar and
clicking Save. A file properties box appears and allows you to enter genset information and other
pertinent notes about the settings. Next, a Save As)dialog box prompts you to select the name and
location of the settings file. All DGC-1000 settingsafilestare automatically given a DG1 file extension by
BESTCOMS.

Opening Settings Files

To open a DGC-1000 settings file, clickythe'@pen Settings File button or click File on the menu bar and
click Open. An Open dialog box will appear and enable you to select a DGC-1000 settings file (DG1
extension) for retrieval into BESTCOMS.

TERMINATING COMMUNICATION

DGC-1000 communication is4terminated by clicking Communications on the menu bar and clicking
Close. If unsaved settings,€hanges were made, you are prompted to save the changes in a new or
existing settings file. When yeu execute the close communication command, with or without saving
settings, communication with,the DGC-1000 is terminated. If you choose to exit BESTCOMS (by clicking
File on the menu bar and then Exit) without first closing communication, you are still given the opportunity
to save any settings changes.

EMBEDDEDR FIRMWARE

Embedded firmwake is the operating program that controls the actions of the DGC-1000. The DGC-1000
stores {firmware 4in nonvolatile flash memory that can be reprogrammed through the RS-232
communication goort. It is not necessary to replace EPROM chips when updating the firmware with a
newer versiony

UpdatinggFirmware

Future enhancements to DGC-1000 functionality may make a firmware update desirable. Because default
settings are loaded when DGC-1000 firmware is updated, your settings should be saved in a file prior to
upgrading firmware. DGC-1000 firmware can be updated by performing the following steps.
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CAUTION

If power is lost or communication is interrupted during file transfer, the DGC-1000
will cease operating and will not recover.

Connect a communication cable between the RS-232 connector of the DGC-1000 and t?'g
n

appropriate communication port of your PC. Start BESTCOMS-DGC-1000, open communication, a
gain password access with the OEM-access password.

Place the DGC-1000 in Off mode. This can be accomplished by double-clicking the Off indicator an
any of the BESTCOMS screens or by pressing the Off button on the DGC-1000 front pan

Click Configure on the menu bar and click Upgrade Embedded Firmware.\ dded

Firmware Upgrade screen of Figure 6-40 will appear.

Embedded Firmware Upgrade @

Unit Application Yersion I 307.02 Uit Boot Yersion I amm
r File: Information
| Select Mew dpplication Code I Size: I CheckSum:

Selected File: |

Selected File Yersion Information: App I

r File Transfer Status

Status: | Filz Mot Loaded Bytes Transfere
Frogress: |
Elapsed: I 00:00:00 Start Firrnware Upara CEDS | Cancel
Figure 6-40. Embedde w pgrade Screen
Click the Select new Application Code butt then select the file (S19 file extension) to be used

for updating the DGC-1000 firmware.

Click the Start Firmware Upgrade Proc u to start the file transfer.
Once the file transfer is complete, cl Embedded Firmware Upgrade dialog box, open
communication between the PC an 0, and gain password access to the DGC-1000 with

the appropriate password. &

Q
o
&

L 4

32 BESTCOMS Software DGC-1000



APPENDIX A « DGC-1000 SETTINGS RECORD

INTRODUCTION &

This appendix lists all DGC-1000 parameter settings and their default values. This listing is in the form of
a settings record that may be used to record information relative to your system. These settirys sheets
may be removed and photocopied.
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DGC-1000 SETTINGS RECORD

Genset ID

Date

DGC-1000 Serial Number

Software Version Number

Sensing Transformer Settings

Setting Parameter

Default Setting User Setting

Generator PT Primary Voltage 480V
Generator PT Secondary Voltage 480 V
Generator CT Primary Current 500 A

Pre-Alarm Settings

Setting Parameter

Default Setting User Setting

Low Fuel Pre-Alarm Status

Disabled

Low Fuel Pre-Alarm Threshold

25% of Full Tank

Low Coolant Temp Pre-Alarm Status Disabled
Low Coolant Temp Pre-Alarm Threshold 50°F
Battery Overvoltage Pre-Alarm Status Disabled
Battery Overvoltage Pre-Alarm Threshold 30.0 V-
Maintenance Interval Pre-Alarm Status Bisabled
Maintenance Interval Pre-Alarm Threshold 500 h
Engine kW Overload Pre-Alarm Status Disabled

Engine kW Overload Pre-Alarm Threshold

105% of Rated kW

High Coolant Temp Pre-Alarm Status Enabled
High Coolant Temp Pre-Alarm Threshold 250°F
Low Oil Pressure Pre-Alarm Status Enabled
Low QOil Pressure Pre-Alarm Threshold 25 psi
Low Battery Voltage Pre-AlarmsStatus Disabled
Low Battery Voltage Pre-Alarmdihreshold 200V
Low Battery Voltage Pre-Alarm Time Delay 10s
Weak Battery Voltage PresAlarm Status Disabled
Weak Battery Voltage Preg-Alarm Threshold 150V
Weak Battery Voltage'Pre-Alarm Time Delay 2s
Audible Alarm Enabled
Battery Charger Failure Pre-Alarm Disabled
Fuel,Level Sender Failure Pre-Alarm Disabled
Active DTC Pre-Alarm Disabled
k0Ss of ECU Communication Pre-Alarm Disabled
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Alarm Settings

Setting Parameter

Default Setting

User Setting

High Coolant Temp Alarm Status Enabled
High Coolant Temp Alarm Threshold 275°F
High Coolant Temp Alarm Time Delay 60 s
Low Oil Pressure Alarm Status Enabled
Low Qil Pressure Alarm Threshold 15 psi
Low Oil Pressure Alarm Time Delay 10s
Low Oil Pressure Alarm Status Enabled
Low Fuel Alarm Status Enabled

Low Fuel Alarm Threshold

2% of Full Tank

Overspeed Alarm Status

Enabled

Overspeed Alarm Threshold

110% of Rated

Overspeed Alarm Time Delay 50'ms
Coolant Temperature Sender Fail Alarm Disabled
Coolant Temp Sender Failure Alarm Time Delay 5m
Oil Pressure Sender Failure Alarm Disabled
Loss of Generator Voltage Alarm Disabled
Magnetic Pickup Failure Alarm Enabled
Global Sender Failure Alarm Time Delay. 10s
Loss of ECU Communication Alarm Disabled

Cranking Settings

Setting Parametgr

Default Setting

User Setting

Generator Cranking Style Cycle
Number of Crank Cycles 2
Cycle Crank Time 5s
Continuous Crank Time 10s

Crank Disconnect Limit

30% of Rated

Pre-CrankéDelay

Os

Pre-Stari,CantactéAfter Disconnect

Disabled

System Settings

Setting Parameter

Default Setting

User Setting

Genset kW Rating 300 kw
Ne-Load Cool Down Time om
Generator Engine RPM Rating 1800 rpm
System Battery Voltage 24V

DGC-1000
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Setting Parameter

Default Setting

User Setting

NFPA Level

0

Number of Flywheel Teeth

126

Speed Signal Source

Magnetic Pickup & Gen

Generator Connection 3 Phase, L-N
Generator Frequency 60 Hz
Unit System English
Generator Rotation ABC
CAN Bus Support Disabled

Engine Configuration

Standard J1939

J1939 Source Address for this Unit 234
Accelerator Pedal Position 50%
Volvo Engine RPM Select Primary
MDEC Module Type Module 302
MDEC Speed Demand Source Analeg,CAN
Engine RPM 1800

ECU Interface Settings

Setting Parameter

Default Setting

User Setting

ECU Contact Output Select

Fuél Contact

ECU Pulsing Enable
Engine Shutdown Time 15s
ECU Settling Time 6000 ms
ECU Pulse Cycle Time 15m
ECU Response Timeout 5s

Coolant Temperature Sender Cuxve Information

Resistance Value{in Ohins

Default Setting

User Setting

10 320°F
30 300°F
60 242°F
100 205°F
150 180°F
200 160°F
300 138°F
400 122°F
600 104°F
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Resistance Value in Ohms

Default Setting

User Setting

800

89°F

2750

32°F

Oil Pressure Sender Curve Information

Resistance Value in Ohms

Default Setting

User Setting

0 150°F
25 113°F
50 83°F
75 68°F
100 52°F
125 37°F
150 26°F
175 17°R
200 10°%
225 6°F

250 0°F

Fuel Level Sender Curve Information

Resistance Value in Ohms

Default Setting

User Setting

0 100%
33 99%
58 87%
84 75%
110 62%
136 50%
162 38%
188 26%
214 13%
240 1%
250 0%

Programmable Input Contact Setup

Default Setting

User Setting

fnput,1 Function

Auxiliary Input

Input 1 Auxiliary Configuration

Not Configured

Input 1 Auxiliary Input Label

AUXIN 1

DGC-1000

Settings Record

A-5




Default Setting User Setting

Input 2 Function Auxiliary Input
Input 2 Auxiliary Configuration Not Configured
Input 2 Auxiliary Input Label AUX IN 2

Input 3 Function Auxiliary Input
Input 3 Auxiliary Configuration Not Configured
Input 3 Auxiliary Input Label AUX IN 3

Input 4 Function Auxiliary Input
Input 4 Auxiliary Configuration Not Configured
Input 4 Auxiliary Input Label AUX IN 4

Auxiliary Output Setup

Condition to Annunciate #1 #2 #3 hd #5 #6 #7 #8

High Coolant Temperature Alarm

Low Oil Pressure Alarm

Coolant Temp. Sender Failure Alarm

Oil Pressure Sender Failure Alarm

Loss of Generator Voltage Alarm

Speed Sender Failure Alarm

Low Fuel Alarm

Low Coolant Level Alarm

Over-Crank Alarm

Emergency Stop Alarm

Overspeed Alarm

Low Fuel Pre-Alarm

Low Coolant Temp. Pre-Alarm

kW Overload Pre-Alarm

High Coolant Temp: Pre=Alarm

Low Oil Pressure Pre~Alarm

Low Battery Voltage'Rré-Alarm

Weak Battery Voltage Pre-Alarm

Battery Charger Failure Pre-Alarm

SchedulédyMaintenance Pre-Alarm

UnitiNotinPAuto

Fuel'teak/Sender Failure Pre-Alarm
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Condition to Annunciate

#1 #2 #3 #4 #5 #6 #7

#8

Cooldown Timer Active

Auxiliary Input 1 Closed

Auxiliary Input 2 Closed

Auxiliary Input 3 Closed

Auxiliary Input 4 Closed

Load Button 1 Pressed

Load Button 2 Pressed

Load Button 3 Pressed

Load Button 4 Pressed

Modem/Dial-Out Settings

Setting Parameter

Default Setting User Setting

First Telephone Number

First Pager ID Number

Second Telephone Number

Second Pager ID Number

Third Telephone Number

Third Pager ID Number

Fourth Telephone Number

Fourth Pager ID Number

Site Information

DGC-1000

Rings Before Modem Answers

2

Off-Line Delay

10 m

Inter-Dial-Out Delay

15s

Pager Buffer Size Limit

80 characters

Pager Communication DatagFormat

7 data bits, even parity

Modem Dial-Out/Conditions

ConditionteAnnunciate

Condition to Annunciate

High Cg@blantfTemperature Alarm

Weak Battery Voltage Pre-Alarm

Low Oil Pressufe Alarm

Battery Charger Failure Pre-Alarm

Coolant Temp. Sender Failure Alarm

Scheduled Maintenance Pre-Alarm

Qil Pressure Sender Failure Alarm

Unit Not in Auto

kess of Generator Voltage Alarm

Fuel Leak/Sender Failure Pre-Alarm

Speed Sender Failure Alarm

Cooldown Timer Active

Low Fuel Alarm

Auxiliary Input 1 Closed

DGC-1000

Settings Record
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Condition to Annunciate Condition to Annunciate

Low Coolant Level Alarm Auxiliary Input 2 Closed
Over-Crank Alarm Auxiliary Input 3 Closed
Emergency Stop Alarm Auxiliary Input 4 Closed 0
Overspeed Alarm Load Button 1 Pressed
Low Fuel Pre-Alarm Load Button 2 Pressed
Low Coolant Temp. Pre-Alarm Load Button 3 Pressed
kW Overload Pre-Alarm Load Button 4 Pressed

High Coolant Temperature Pre-Alarm

Low Oil Pressure Pre-Alarm

Low Battery Voltage Pre-Alarm

8 Settings Record DGC-1000



S B Basler Electric
ROUTE 143, BOX 269
HIGHLAND, IL 62249 USA

s http://www.basler.com, info@basler.com

HONE +1 618-654-2341 FAX +1 618-654-2351



	Cover
	Revision History
	Contents
	Section 1, General Information
	Section 2, Human-Machine Interface
	Section 3, Functional Description
	Section 4, Installation
	Section 5, Testing
	Section 6, BESTCOMS Software
	Appendix A, Settings Record



