Caterpillar Digital Voltage Regulator
(CDVR)
Introduction and Specifications
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Foreword

This presentation was prepared by Caterpillar
Service Training to be a training overview of the
CDVR for Caterpillar generator set service
personnel. This presentation provides
comparisons to the previous design, DVR, and
Includes information pertaining to the removal of a
DVR and replacement with a new CDVR. As
always, the proper service information for the
regulators in SIS should be used for the latest
specific details for operation, adjustments,
programming and troubleshooting. Please E-mall
comments about this overview presentation to
Todd Roth at roth_b todd@cat.com. Thank You!
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Compatibility — Products Affected

The following product’s standard configuration or available options will be affected.
The change will affect PMG generators that have the CDVR as standard or option.
Generators that do not have an option for the DVR will not be affected.

Model Current Price Lists 'Changes to Price List
G3306 EPG No changes
G3406, G3412 PKG Removed DVR with KVAR/PF option
CDVR option includes KVAR/PF control
3306, 3406, 3426, 3412 PKGG - Griffin Source
Removed DVR with KVAR/PF option
CDVR option includes KVAR/PF control
3306, 3406, 3412 PKGI - Larne Source
3406E, 3456 PKGI - Larne Source No changes
3406, 3412 T Removed DVR with KVAR/PF option
PKGT - Tianjin Source | ohyR option includes KVAR/PF control
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Compatibility — Products Affected Con't.

The following product’s standard configuration or available options will be affected.
The change will affect PMG generators that have the CDVR as standard or option.
Generators that do not have an option for the DVR will not be affected.

\_Model Current Price Lists 'Changes to Price List

3508, 3512, 3516 SKG CDVR replaces DVR (LV, MV)

G3508. G3512. G3516 CDVR replaces KCR 760 & KCR 65-12B

’ ' (HV).

HV deletion: KCR 760 & KCR 65-12 B

3508, 3512, 3516, PMs Auto Manual Control for KCR regulators,

G3516B Max Min exciter, Auto Manual Voltage
Control, RFl Suppression, Motor
Operated Potentiometer.

G3516B PKG, CHP

G3520B, G3520C PKL, CHL

3508 HV Options PKG HV option deleted based on low sales

VRB is standard with SE generators
G3508, G3512, G3516 EPG CDVR is standard with PM generators
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Other CDVR Production Information

« The CDVR will replace DVR for low and medium
voltage generators and will also replace KCR 760 &
KCR 65-12B for high voltage generators. A follow-up
announcement will be sent that details product
changeover on all affected products.

« The CDVR will be used in all EPG products currently
available with a standard or optional CDVR and with
high voltage applications where analog regulators are
standard with current product.

« 3500 SE Generators will be shipped with a VR-6
e 3500 PM Generators will be shipped with a CDVR
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CDVR starts production January 2004

= e | AR January
J: 2004

g e0caivnnae Transition

Digital Voltage Caterpillar Digital Voltage
Regulator or “DVR” Regulator or “CDVR”
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DVR from 1994-2003

* Previous design pictured

» Called the “DVR" or
‘Digital Voltage Regulator”

« Manufactured by
Magnetek-Century

 WIll be discontinued

« Replaced with the new
‘Caterpillar Digital Voltage
Regulator” or “CDVR”

coodssnsas 7 « SIX part numbers were
used to accommodate SE
o. S AARs & PM, 120, 240, and 480
sxd v #a VAC sensing requirements

CATERPILLAR’ Service Training



Caterpillar Digital Voltage Regulator

« New design pictured

« Called the “Caterpillar
Digital Voltage Regulator”
or abbreviated “CDVR”

« Made by Basler Electric

« Will be used on Caterpillar
generator sets and will
replace the “DVR”

« January 2004 Production

 Only One Part Number is
needed for all applications

« KVAR/PF control included




CDVR Publications

 Available on Service Information System (SIS)
— RENR7941 Specifications System Operation
Testing & Adjusting Guide
—“CDVR PC Software” Is avallable on SISweb In

the Flash File download section or on the
monthly SIS subscription Flash File CD ROM.

e Avalilable on Electronic Media Center
— LEHE3225 Specifications Sheet
— LEXE3226 November 2003 Product News
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Part Numbers

« Cat Digital Voltage Regulator (CDVR) - 235-5725

e Connector Part Numbers
— P6 plug: 234-1856, P6 seal 246-7013.
— P9 plug: 234-1857, P9 seal 246-7014.
— P12 plug 234-1858, P12 seal 246-7015.
— P6, P9 and P12 Pins : 244-0452.
 Planned part number releases:
— Crimping tool: 239-5260.
— Extraction tool: 246-8636.
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A Brief Look...

There is no touch pad or
display for programming
« PC programming only

« PC software is on SIS

« RS-232 PC connection
 No screw terminals

3 Molex connectors

Bolt pattern like the DVR
Fault LED Indicator
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Why a new Caterplillar Regulator?

« DVR was designed in early 1990’s...
— 1990’s technology has fewer features
— Internal components are becoming obsolete
— DVR designed for fewer applications
— Not cost effective to improve present design

« The CDVR has improved transient performance,
added standard features such as VAR & PF
control, and expanded flexibility for optimizing
performance to individual customer applications.
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Features

* Microprocessor control of three standard modes
— Automatic Voltage Regulation (AVR)
— Power Factor Regulation (PF)
— Reactive Power Regulation (VAR)
 Programmable stability settings

o Soft start control with an adjustable time setting
In AVR control mode

 Dual Slope Under Frequency (volts/Hertz)
regulation
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Features

 Three-phase or single-phase generator voltage
(RMS) sensing/regulation in AVR mode

e Single-phase generator current sensing for
regulation purposes

* Field current and field voltage sensing
* Five contact sensing inputs for system interface

e One common LED for visual indication of Alarm
and Shutdown fault conditions

 Ten generator protective functions
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Features

o Fault Shutdown Driver and Alarm Output Driver
for indication of Alarm and Shutdown fault
conditions

« Generator paralleling with reactive droop
compensation and reactive differential
compensation

e Line drop compensation

e Remote communication interface via CAN 2.0B
or RS-232

e UL 508A Listed and CE certified
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Modes of Operation Defined

*Automatic Voltage Regulation (AVR)
*Reactive Power (VAR) Regulation
Power Factor (PF) Regulation
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Automatic Voltage Regulation Mode

 AVR mode regulates the RMS generator
output voltage. The regulator senses the
generator output voltage through the sensing
leads and then adjusts the dc output excitation
current to the generator exciter field. This
excitation current maintains the generator
terminal voltage at the regulation setpoint.

e This is the basic function of any voltage
regulator on a standalone generator set

 AVR mode is the default operating mode and
can be disabled by a switch input or the J4 port
with CDVR PC Software.
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VAR Control Mode

 Reactive or VAR mode regulates “Volt-Amps
Reactive” when paralleling with an infinite bus.
The CDVR calculates generator VARS from
output voltage and droop CT current quantities
and adjusts the excitation current to maintain
VARSs at the programmed setpoint. VAR mode
and PF mode are mutually exclusive modes
that both work in conjunction with AVR mode.

VAR mode is enabled by a switch input or the
CDVR PC Software. VAR Is adjustable from
100 percent absorb to 100 percent generate.

 Typically used when paralleled with utility.
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Power Factor Control Mode

 PF mode regulates Power Factor when

paralleling with an infinite bus. The CDVR
calculates PF using the sensed output voltage
and current and then adjusts the dc excitation
current to maintain PF at the programmed
setpoint. Again, VAR mode and Power Factor
mode are mutually exclusive modes that both
work In conjunction with AVR mode.

 PF mode is enabled by a switch input or the J4
port with CDVR PC Software. PF setpoint is
adjustable from 0.6 lag and 0.6 lead. .

* Typically used when paralleled with utility.
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Minimum Frequency Point (20-40Hz) Generator Output Voltage
Y P °

480
Decreasing Slope 1 (1-10 V/Hz)
Decreasing Slope 2 (1-10 V/Hz)
VAC 5 Hz (Not Adjustable)
Min. Voltage Setpoint (50-100%)
0

: Knee Frequency (45-65Hz)
OHz 25 45 55 60Hz

Regulation Characteristic. Below the Knee Frequency, the generator
voltage follows a decreasing slope based on generator frequency. When
generator frequency is between the Knee Frequency and Knee Frequency
minus 5 hertz, voltage follows Slope 1. When generator frequency is
between the Knee Frequency minus 5 hertz and the Underfrequency
Point, voltage follows Slope 2 down to the Minimum Voltage Setpoint.
When generator frequency is below the Minimum Frequency Point,
excitation is removed. Programming Decreasing Slope 2 is optional.
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10 CDVR Protective Functions

 Generator Overvoltage

e Generator Undervoltage

e Loss of Excitation

* Instantaneous Field Overcurrent

e Over Excitation

e Loss of Sensing Voltage

* Diode Fault Monitor

 Internal CDVR Processor Watchdog Failure
* Internal CDVR Memory Failure

 Fault Reset Switch Closed Too Long
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General Specifications

* Voltage Regulation:
— + 0.25% from no load to full load
 Temperature Drift:

— Less than £1% for a 40°C (72°F) change over
the ambient operating temperature range.

 Regulator response time:
— Maximum of 10 milliseconds.
e Variable Sense Range:
— 90 to 600 volts.
« Control Power:
— 24Vdc Supply (18 to 30Vdc, 5VA)
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General Specifications

« Regulator Filtering:
— THF 3% per IEC34-1
— TIF of 50 NEMA MG1-22.43
 Harmonic Tolerance:
— 0.5% Voltage regulation with up to 40% THD
« Power Dissipation:
— 55W Maximum
 Weight:
—1.47 kg (3.24 Ibs.)
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General Specifications

 Regulator sensing:

— True RMS 3-phase sensing is standard. Single
phase sensing is available.

« Configurable Volts/Hz Regulation Characteristic

— Two slope ranges adjustable from 1 to 10 V/Hz.
See Regulation Characteristic lllustrations.

* Fine voltage adjust range:
—+ 10% Maximum of regulator sensing voltage.

 Regulator voltage gain (line loss compensation)
— Adjustable from 0 to 10%.
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General Specifications

 Reactive droop adjustment:
— Adjustable from 0 to 10%.

e Fault detection and identification:

— Diagnostics identify operation outside of
programmed limits. Specific fault information Is
available after the unit has been powered down.

e Over Excitation protection:

— Shuts off generator output when excitation
current exceeds normal operating currents for
10 seconds or instantaneous shut-off if output
current exceeds approximately 28 Amperes.
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General Specifications

* Voltage Regulation Rating
— 120 to 15000 VAC

o Generator Excitation Type

— PM — Permanent Magnet

— SE — Self Excited

— AREP — Auxiliary Winding Capable
 AC Input Power

— Three phase, 80 to 264 VAC, 50 to 400 Hz,
1150VA

— Single phase, 100 to 280 VAC, 50 to 400Hz,
1900 VA
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General Specifications

e Output Power Maximum Continuous:
— 12 Amps DC @ 63VDC
— 10 Amps DC @ 125 VDC
e Output Power Maximum Forcing (10 seconds):
— 25 Amps DC @ 125 VDC
— 20 Amps DC @ 250 VDC
 AC Sensing Voltage:

— True RMS three phase or single phase, 90 to
600 VAC, maximum 1 VA per phase burden.
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General Specifications

« Reactive Voltage Droop circulit:

— 5 Amp Current Transformer, maximum 1 VA
burden

— Regulator has internal CT burden resistor

« EXxciter Field Resistance Range
— 3 Ohms minimum, 39 ohms maximum
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Environmental Specifications

o Operating Temperature:
—-40°C to 70°C (-40°F to 158°F)
e Storage Temperature:
— -40°C to 85°C (-40°F to 185°F)
e Relative Humidity:
— 95% non-condensing 30°C to 60°C
e Salt Fog:

— 5% for 48 hours at 38°C (100°F) at 115% of the
nominal operating voltage
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Environmental Specifications

e Vibration:

— 4.5G (peak) 18-2000Hz in 3 perpendicular
planes

e Shock:

— Withstands up to 20 g’s in three mutually
perpendicular planes.

o Certifications:
— CE Approved
— UL 508A Recognized
— CSA Listed
— Meets MIL STD 461C
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Caterpillar Digital Voltage Regulator
(CDVR)
Wiring Connections

Prepared by Service Training
https://psmktg.cat.com/srvtrng/
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Regulator Connectors and LED

(1) 6-pin connector “P6”

(2) LED Indicator

(3) 12-pin connector “P12”

(4) 9-pin connector “P9”

(5) 9-pin D-sub Connector “J4”

Note: Items 1, 3 & 4 are Molex
brand Connector plugs

© ©
/5
_ @@] Y,
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P6 connector pin numbering
Connector “P6”

P6-3 P6-2 P6-1

P6-6 P6-5 P6-4

View as looking at P6 on the regulator plug
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P6 Wiring

e Pins1, 2 & 3: AC power

P6 Terminal Functions inputs from either SE or
Terminal Function PM stator winding
P6-1 Power Input e Pins4(-) &5 (+): DC
P6-2 Power Input field voltage output to the
P6-3 Power Input generator exciter stator
P6-4 F- * Pin 6 should be hard-
P6-5 F+ wired to earth ground
P6-6 ChasSGround with at least a 14 AWG

copper wire
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P9 connector pin numbering

Connector “P9”

...............................

po-9 ]

View as looking at P9 on the regulator plug

CATERPILLAR’ Service Training



P9 Wiring

e Pins 1, 2 & 3: CANbus data

P9 Terminal Functions link connections
ferminal Function « Pins 4, 5 & 6: Raise and
R CANig:s - figh Lower connections for
P9-2 CANbus - Low voltage level adjustments in
P9-3 CANbus - Drain (Shield) AVR mode, KVAR level in
P9-4 Contact Sense - Lower KVAR mode and P.F. level
P9-5 Contact Sense - Raise adjustment in P.F. Mode
P9-6 Contact Sense - Common  Pin 7: Excitation Disable of
P9-7 Contact Sense - Excitation Disable field VOItage to exciter stator
P9-8 Contact Sense - Fault Reset * Pin 8: Fault Shutdown Reset
P9-9 Contact Sense - Var/PF Enable * Pin 9: VAR/PF mode enable
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P12 connector pin numbering

Connector “P12”

P12-1
/

3 ﬁ?‘"\z u
[ «\6 ﬁ—i{ :344 ||

x/ xx___,,
S N N j
,n-ﬂ@@ ,f;,x—:::::\B J.{f‘—“—n‘:- ?

4 ™ Vi Wy
( ( f,w._g @ mf )

A /-
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P12 Wiring

P12 Terminal Functions

e Pins 1 & 2: droop CT input

Terminal Function ] )
P12-1 B-phase generator current sensing (CT1) * Pins 3&6:+/-10 DCVIin
P12-2 B-phase generator current sensing (CT2) * Pin4: Alarm OUtpUt

P12-3 | +10 DCV Input (B), - * Pin 5: Fault SD output
P12-4 Alarm Output Driver  Pins 7 & 8: 24VDC Input
P12-5 Fault Shutdown Driver  Pin 9: Alarm and Fault
P12-6 +10 DCV Input (A), + Shutdown Supply Driver
P12-7 18 to 30 V Control Power Input (B-) e Pins 10, 11, & 12:

P12-8 18 to 30 V Control Power Input (B+) Generator AC voltage
P12-9 | Driver Supply (50) sensing phases “C”, “B”,
P12-10 Generator Voltage Sensing - C and “A” respectively.
P12-11 Generator Voltage Sensing - B

P12-12 Generator Voltage Sensing - A
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J4 connector pin numbering

The digital voltage regulator has the capability to communicate with a
personal computer or programmable logic controller. The J4 connector
of the digital voltage regulator provides an RS-232 port necessary for
communication. Pin locations and numbers are shown above.
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J4 RS-232 Wiring

The J4 RS-232 port is a 9-pin
connector including a pins for
Receive, Transmit, common
Transmit Data Signal Ground. The common
signal ground is NOT a
bonding ground and should
not be grounded to the case or
Signal Ground frame. It is to be connected to
the RS-232 device Signal
Ground connection point.
Cable length should be limited
to 15 m (50 ft) maximum for
the RS-232 signal wiring.

Pin Function

—

Receive Data

O 00| N OB~ M
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Example PMG Diagram
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Example PMG Diagram
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£ Required only for Var/PF control. Var/PF is
active with 52a closed, inactive with 52a open.
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/ | | =
Pe4Fz) [PesFis/ [ P [ Pe2 [ Pea P12-1 | P122 p1210 [P1z1 [p1zaz | Pizacs | P27 PES
CILRRENT WOLTAGE 24 % de COMTROL
HELD DU’I’F"% POWER (INPLT CEMIIMNG CEMNSNG ECWAER ROLND
ARS EXCITATION FALLT A SELOWVYER ALARM SHUTDEM W +-10 WD
12 L OsABLE RE=ET IMNFILTS CRIVER FAILT CRIYER: COMNTRCL [MPUT
Pg/h Po7 PO Pas | pod4 [ Pas | P24y | pizas | Pizso rze+ | Pi2an
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Example PMG Diagram

L

g@gsm

fi

& &

£ Excitation iIs disabled when closed, enabled

.

:
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when open. nl
Pe4Fz) [PesFim [Jrer [ Pe2 [ Pea P12-1 pi22 p1210 [P1z1 [p1zaz | Pizacs | P27 PES
CILRRENT WOLTAGE 24 % de COMTROL
HELD QLTRLIT POWER (INPLT CEMIIMNG CEMNSNG ECWAER ROLND
AR EXCITATION FALLT A SELOWVYER ALARM SHUTDEM W +-10 WD
COMTROL Cr=ABLE RE=ET IMNFILTS CRIVER FAILTCRIMER COMNTROL INFUT
Po-g Po7 PO Pas | pod4 [ Pas | P24y | pizas | Pizso rze+ | Pi2an
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Example PMG Diagram
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Momentary closure resets any shutdown fault.
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CLURRENT WOLTAGE 24 Wide COMNTROL
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VAR EXCITATIO FALLT RASELOWER ALARM SHUTDEM W +-10 WD
COMTROL DSAELE RE=ET IMNPLTS CRIVER FAILTDRIMVER COMTROL IMFUT
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Example PMG Diagram

1
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~ S1 (SPDT, spring-return to center-off
position) adjusts regulator setpoint. ul
PE4Fz) [PesFim [ Per [ PR [ Pe3 P21 | P122 p1210 [P1z1 [p1zaz | Pizacs | P27 PES
CILRRENT WOLTAGE 24 % de COMTROL
HELD QLTRLIT POWER (MNP CEMIIMNG CEMNSNG ECWAER ROLND
AR EXCITATION FALLT =ELOWER AL ARM SHUTDH O +- 10 WD
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Example PMG Diagram
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£ Normally-off, turns on for user alarm or trip.
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Example PMG Diagram

1
_ Frmn) I
b

LR Es Tr—

o)

E A @D | t_'s;'_l
£ Analog input voltage between -10 and +10 Vdc
provides adjustment of operating set point.

O@E

T | =
PeaF2a |resF1y | per | pe2 | reEN P11 | P122 p1210 [P1z1 [p1zaz | Pizacs | P27 PES
WOLTAGE 24 % de COMTROL
HELD QLTRLIT POWER (INPLT = CEMNSNG ECWAER ROLND
AR EXCITATION FALLT A SELOWVYER ﬁLERM\ SHUTDH O +-10 WD
CONTROL DISABLE RESET INPUTS DRIVER [™WJoener  CONTRCL INFUT
Po-g Po7 PO Pas | Poa [ Pes | m24) | pizae | piPma [ rzes [ rizeo

AN ~~
A\ =52 - L i @
2\ AN .: ;
& b SE.
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Example PMG Diagram

: ~ @1
GEM e & BN Ly
% B
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AN 24vde
% % % VYV + — j
| L
PeaF2a |resfriy | Pt | Pe2 | Pes P21 | P122 p1210 [P1z1 [p1zaz | Pizacs | P27 PES
AELD OUTPUT | POWER INPUT %ﬁ%ﬁg ‘gg';gﬁg 24 VA SRTRCOL - GrounD
/
WARIPF YOO
ocontre EXternal fuses should be sized to match the L INFUT
- Pas [ Fzz0
PMG and protect the field. Maximum fuse size N
A Ls ~should be limited to Bussmann type KTK-12.
AN AN
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Example PMG Diagram
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CLURRENT WOLTAGE 24 Wide COMNTROL
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res | Po7 PO Pas | pod4 [ Pas | P24y | pizas | Pizso rze+ | Pi2an
| | | AN A A o

A L5 Three-phase PMG Is shown. For single-

phase PMG, omit P6-3 connection.
& & I —
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Example PMG Diagram

_ o By T
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CLURRENT WOLTAGE 24 Wide COMNTROL
FIELD QUTRUT FOWER IMNF CEMIIMNG CEMNSNG ECWAER GROLMND
VAR EXCITARATMN FALLT RASELOWER ALARM SHUTDOW W +-10 WD
COMTROL LE RE=ET IMNPLTS CRIVER FAILTDRIMVER COMTROL IMFUT
Po-g Po7 PO Pas | pod4 [ Pas | P24y | pizas | Pizso rze+ | Pi2an
| | | | A A 0

A\ L5 Sensing potential transformer is required

If line voltage exceeds 660 Vac.
& & IR -
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Example PMG Diagram
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Example PMG Diagram

il P ;
= & Er—
[ CTBE ped | | |
| [
52 |
AR N
I 24N de
P VN + —
Pe4Fz) [PesFim [ BB [ Pe2 [ Pea P21 | P122 p1210 [P1z1 [p1zaz | Pizacs | P27 PES
CLURRENT WOLTAGE 24 Wide COMNTROL
FIELD QUTRUT / FOWER (NPT CEMIIMNG CEMNSNG ECWAER GROLMND
VAR E{CITFFI'I (I FALLT RASELOWER ALARM SHUTDOW W +-10 WD
COMTROL / DSAELE RE=ET IMNPLTS CRIVER FAILTDRIMVER COMTROL IMFUT
res  / Po7 PO Pas | pod4 [ Pas | P24y | pizas | Pizso rze+ | Pi2an
/ | | | | A A A~

A +s When generator rotation is ACB, the connections

shown for CTB should be reversed.
& & IR -
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Mounting

VR-6 DVR CDVR

= “sececeswee f
Y,

. eleieine

e e eceene

The VR-3 (not shown), VR-6, DVR and new CDVR all
have the same bolt pattern and mount in the same
location In the generator enclosure.
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Reminder — Live Terminals and Heatsinks
v

l. ot g g -
o (EEGEREREE |

 VR-6

The VR-6 and CDVR both present an electrical shock risk.
Terminals and heatsinks are live at potentially lethal voltages when
power is applied and for up to 8 minutes after power is removed.
This high voltage may cause electrical shock that could result in
iINnjury or death. Service by trained personnel only.
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Wiring Comparisons to the DVR

e Droop CT wiring
e Fault Alarm and Shutdown Output Driver Logic

* VAR/PF enable, fault reset, and excitation
disable inputs

 Remote voltage and VAR/PF adjustment
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Wiring Comparisons to the DVR

TZ oA T8 FROM | oM FOR Sk CT DRIVER LOGIC CHANGES rruct sHUTDOWN
REEE oR FROM N/C TO N/O OUTPUT DRIVER
=] B OHM FOR 1n CT —, REMOVE A 25 NOLT. 100mA —
! E |Max LoAD l !
+ :I I
H ALARM OUTRUT i
{ | DRIVER
i _________ Ze voLT. 1oomh| i
: | S MAX LOAD i
DVR | | |
o —— | ! EXCITATION |
b : ! DISABLE |
| | i
i | : i I
i K !
g i Ii FAULT RESET i
e - | A !
E0_GENF— | o o ——;}<§- t
120 VAC. RN ] e VY i . . B .
'A = 1 | - | e o e
=&00 vALC e . f- :r: _l I I . I i GEM S27/a AUX
: G HER | TACT
= 1E=12 5 thtudgesds é g :L_i_____i____c_':'_”__m':{ . CONMECTIONS
= ot [“’.5&' ?‘?@;":E“‘:T: : : i _ CHANGE TO
= — - - oo |1} Ui <—" DRY COMMON
= FF[“‘ ) L FILITY B2re
_ = = 3 ) H AUX CONTACT
= ——1]] f
__ ¥
H
H
H
_ |
il
Lds
| CHANGE TO
1
b SINGLE
e | MOMENTARY
| L !
| o : SWITCH

STAMDARD WIRE —
GRTIOMAL WIRING -———————==—
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Wiring Comparisons to the DVR

« The DVR uses an 8-ohm
resistor with a 1 Amp
droop CT or a 1-ohm 2 on 18 rn
resistor with a 5 Amp
droop CT.

« The CDVR requires a5
Amp droop CT and no
resistor across the CT
output.

 Note: CT leads which
are not connected to the
regulator must be
shorted to avoid a
potential shock hazard.
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Wiring Comparisons to the DVR

DVR and CDVR have the
output driver logic reversed.

The DVR low side driver

DRIVER LOGIC CHANGES rayct sHUTDOWN

outputs for the fault alarm PRTMIEIE TS, WA TR DRivR
and shutdown are active high S N M
(driver output floats when a nn oureuy
fault is active). R [0 v o).
The CDVR low side driver DVR i

outputs for the alarm and < |

shutdown are active low L

(driver output pulls low when ==} |

a fault is active). i e

A CDVR output is N/O and milw@%
would energize to close the

output circuit upon an alarm

or shutdown.
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Wiring Comparisons to the DVR

« The DVR VAR/PF
enable, fault reset, and
excitation disable inputs
activate with +24VDC.

e The CDVR VAR/PF
enable, fault reset, and

excitation disable inputs jﬂ@i+ commerons
require a normally open ?*'if?-:ff?f;‘_—_a X-'l-"*"*rmrcumu
dry contact to enable the l\ﬂ| .

function.
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Wiring Comparisons to the DVR

« The DVR utilizes a 10K-
ohm potentiometer for

remote voltage adjust [ — %o
another for remote e e
VAR/PF adjustments : D\LRé

+ The CDVR uses a
single momentary :‘i;ﬁ,r ~ -
switch with raise and _J T
lower contacts. The - N e
switch adjusts voltage in (o] MOMENTARY
AVR mode and also

adjusts VAR or PF if
operating in that mode.
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Caterpillar Digital Voltage Reqgulator
(CDVR)
PC Software Installation

Prepared by Service Training
https://psmktg.cat.com/srvtrng/
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CDVR PC Software Download

« The CDVR PC software and an IBM
Compatible Personal Computer or Laptop Is
required for the service technician to program
CDVR set points and parameters and to
access status indicators and regulator
metering functions.

 This Presentation has detalled steps for
downloading the PC Software from SIS
(Service Information System), establishing
communications and programming the CDVR.
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CDVR PC Software Download

Navigate to SIS at https://sis.cat.com

a Service Information System - Microsoft Internet Explorer proyided by Eaterpillaig‘?’_

=10 x|

J File Edit Wiew Favorites Tools  Help

J FBack + = - () A | ‘Qsearch [GfFavorites £ AHistory ||%v =N

J Address

@ tps:,l',l'sis.n:at.n:n:nm,l'siswel:n,l'sisweI:n,l'hamepage,l'hn:nmepage.jsp?made=MainMenuj @GD

| Google -

o

Arrangement: I I

Service Information System

EQUIPMEMNT - (view equipment information)
« Model: MO EQUIPMENT SELECTED

Product Identification Access Methods - Product ID Required
Type serial ||— Parts Search:

number or prefix:

search by part number or keyword

Highlights

— . . Access Methods - Product ID Not Required
Additional Service Information

(3]
CATERPILLAR’

Search |

=

I_ E Local inkranet i
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CDVR PC Software Download

. (1 1
o Click on “Downloads
a Service Information System - Microsoft Internet Explorer provided by Eaterpillai‘_f-: ;[QIEI

J File Edit Wiew Favorites Tools  Help ﬁ
J FBack + = - () A | ‘Qsearch [GfFavorites £ AHistory ||%v =N

J-':'-E_IEIFESS @ tps:,l',l'sis.n:at.n:n:nm,l'siswel:n,l'sisweI:n,l'hamepage,l'hn:nmepage.jsp?made=MainMenuj #Eo J Google - |

Service Information System

EQUIPMEMNT - (view equipment information)
« Model: MO EQUIPMENT SELECTED

Product Identification Access Methods - Product ID Required —
Type serial ||— Parts Search:
number or prefix: search by part number or keyword

Arrangement: I I Search |

Highlights |

Access Methods - Product ID Not Required

Additional Service Information

=l
|@ I_ E Local inkranet i
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CDVR PC Software Download
e Click on “CDVR PC Software.exe”

General Download Utility - Microsoft Internet Explorer provided by Caterpillar Inc. = ; - ||5’ |£|

J File Edit ¥iew Favorites Tools Help i ﬁ
J GBack + = - 2 7t | QhSearch [l Favorites & %History ||%v =N

Jnc_ldress I@ troller.CSSISGeneraIFilesDownloadServlet?opcode=Fileslist&from=mainpagej G0 |J Go gl(fvl j| i search web  ~ @ 5earch Site | Eiy | PageR »

Service Information System

EQUIPMEMT - (view equiprnent inforrmation] QIGD To: vI

< Model: MO EQUIPMEMT SELECTED

Additional Downloads

| File Title | File Name | File Description | Date Updated |Additiuna| Info

The Parts Product Code (PPC.enc) file is for
use with the Parts Selection e-List
application (PSeL) to filter parts consumption
Parts Product Code PPC.enc data. It is recommended to download this 2003,/08/15 |Additional Info
file to the directory labelled C:\Program
Files\Caterpillar Inc\PSel\PPC Files, See
additional Info for instructions.

What's in Cat ET 20034 SP1
s Support for ACERT(tm) technology
e Resolved issue with Challenger
Agricultural Tractors (MT700 & MT200)
e Resolved issue with Large Wheel
Loaders

e Support for Marine
Cat |(5'1|'62gUM3é‘3 SP1 et2003a-501.exe s Support for Telehandlers 2003/09/04 | Additional Info
' s Resolved issue with Track Loaders

e Resolved issue with Track Type
Tractors.

WARNING: This file is 16.5 MB. Please
do not download during peak hours
8:00 AM to 5:00 PM CST

The COWVR (Caterpillar Digital volatge
Regulator) PC software is used to configure
COWR PC Software  |COVE PC Software.exe | the CDWR's settings and parameters and 2003/11/15 |Additional Info
allowes the customer to read status

indicators and metering.

|@ l_ E Local intranet

[
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CDVR PC Software Download

« Verify “Save this file to disk” Is selected as
shown and then click the “OK” button

i x|
'ou have chosen to download a file from this location.

COWE PC Saftware. exe fram ziz.cat. cam

YWhat would you like to do with this file?

™ Open this file from ite current location
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CDVR PC Software Download

 Select where to save the file. The example
shows the file being saved as “CDVR PC
Software” to the computer Desktop.
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CDVR PC Software Download

e The “CDVR PC Software” file will download
and a Download Complete box will appear
when the download is complete. Click “Close”.

« Thisfileis 6.17MB In size and may take longer
with slower network or modem connections.

 This completes the software download.
Download complete B =10 ]
L

Saved:
COWR PC Saftware.exe fram ziz.cat.cam

Download Complete

Downloaded: G.17 MB in 4 zec
Dawnload ta: C:\Diocumen k. ACOWE PC Saftware exe
Transfer rate: 1.54 MB/Sec

[ Cloze thiz dialog box when download completes

Open | Cpen Folder | Cloze |
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CDVR PC Software Installation

 Run the file by double-clicking
on the file “CDVR PC Software” —

 |f the file has not been saved to the desktop, navigate
to the folder where it was saved and open the CDVR
PC Software program file as shown below.

2l x|

Look i I:ﬁ Deskiop j = B3 % EO-

L5 1y Computer ﬁ,MyF‘hntns Bssiskant by Webshoks
ﬁ My Mebwork, Places @Webshuts Deskiop!

-.ﬁ.u:h:ul:ue Phiotashop Elements 2.0
Y adobe Reader 6.0
BE LIPS Wiew w2 .4

C=iCDYE. PC Software
? Character Map
2 convert

File name: IEDVH PC Software ! Open

Filez of twpe: I Programs j Cancel |
E
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CDVR PC Software Installation

e Follow the Installation instructions and click
“Next” when ready.

Welzome to Caterpillar PC Software Setup
progran. T his program will install Caterpillar PC
= Software on your computer.

It iz strangly recommended that yow exit all Windaows programs
before running thiz Setup Program.

Click Cancel to quit Setup and cloge any programs you have
mning. Click Mest to continue with the Setup program .

WARMIMG: Thiz program iz protected by copyright law and
international treaties.

Unauthaorized reproduction or diztibution of thiz program, or any
portion of it, may result in severe civil and criminal penalties,
and will be progecuted to the masximum extent pozzible under
law.

Cancel |
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CDVR PC Software Installation

Verify the folder location and click “Next”.

«_l-—;|_.- Choose Destination Location i x|

Setup will install Caterpillar PC Software in the following folder,

Toinstall into a different folder, click Browse, and select
anather folder.

'ou can chooge not ta install Caterpillar PC Software by
chcking Cancel to exit Setup.

C:%Program FilessCaterpillarhPC Saftware Browse. .. |

" D eztination Faolder

¢ Back

Cancel |
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CDVR PC Software Installation
e Click “Next”...

#2 Backup Replaced Files (8 x|

Thiz installation program can create backup copies of all files
replaced duning the installation. These files will be uzed when
the zoftware iz uninstalled and a rollback iz requested. If
backup copiez are not created, vou will only e able to uninztall
the software and not roll the system back to a previous state.
Do you want ko create backups of the replaced files?

% Yes
= No

Fleaze select the directony where the replaced files will be
copigd.

C:hACaterpillarhPC S oftwearehBACKLIF Browse... |

"Eackup File Destination Directory

< Back

Cancel |

CATERPILLAR’ Service Training



CDVR PC Software Installation
e Click “Next”...

#2 gelect Program Manager Group x|

Erter the name of the Program Manager group to add
Caterpillar PC Saftware icons ta:

Caterpillar

Arcceszones
Adminiztrative Tools
Caterpillar

Caterpillar Saoftware

Dell Accessones

iPagz

Palm Deskiop

Frintt e [nternet Printing
Startup

Symantec Client Security
LIPS Wiew

Ilzer's Guides

Yolo Yiew Express
Webzhaotz Desktopl

¢ Back

Cancel |
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CDVR PC Software Installation
e Click “Next”

43 Start Installation . X

“'ou are now ready to install Caterpillar PC Software.

Preszz the Mext button o begin the installation ar the Back,
buttan ta reenter the installation informatior.

¢ Back

Cancel |
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CDVR PC Software Installation

A window will appear with the bars showing
the Installation...

— Current File

Copying file:
CAWAMM T Saypetern22hmewort4 0.dll

— Al Files

Time Remaining 0 minutes 5 secon dz

< Back | st = | Cancel I
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CDVR PC Software Installation

 When the installation is complete click “Finish”
 This completes the software Installation

<2 Installation Complete £ x|

Caterpillar PC Software haz been succeszsfully installed.

Prezz the Finizh buttan ta exit this installation.

CATERPILLAR’ Service Training



2000 Professional

CDVR PC Software

Product Identificatior = accessories

Bm Caterpilar Software

Type serial I' )

number or prefix: @ Dell Accessories

Arrangement: [ @ Palm Deskkop
@ Skartup

o
_. Palm Ceskiop @ Iser's Guides

lokes RS ﬁ Internet Explarer
okes

@ Lotus Notes 4,6.4
MetMeeting &) windows Media Player

@ Webshots Desktop!
Sarnekime Conneck @ iPass

@ IBM Mainframe
Programs ¢ m iPassConnect Corporate
, E} Bcrobat Reader 5.0

a::e Favirites s
[ﬂ Morkel Extranet Access Client
ﬁ Dacuments r ﬁ Snaglt 5
GTR
_iﬁ;} Settings L
QQ_-, Create CD
@ Search v (3 Outlook Express
B CateT
@ Help L Quickize
Run (= PrintMe Internet Printing
) @ Yolo View Express
A
@) Log OFF rothet... Adaobe Reader 6.0
Microsoft Project
Qa Eject PC L% Adobe Photoshop Elements 2.0
@ Swmantec Client Security
1 Shut Down ;
@ Caterpillar

| @& B & O ues view

(= lC.;terpale:r Image B-a;e 5
¥ [ Electric Pawer QuickSize
¥ 4% CAT PC Software - Uninstal
AL cat pc software
:H To start the CDVR PC software
follow these four steps.
1. Click the Start button
2. Click Programs
/| 3. Click Caterpillar Software
4. Click Cat PC Software
: |5 BE Local intranet =

| E]covRe | {3) snaglt |@5ervice Infl:urmati...l YRGB OB asem




CDVR PC Software

 This is the first screen to appear when starting
the CDVR PC software appllcatlon icon

_J] PC Software - System Configuration =10 x|

O =

Eile Communications Screens Upgrade Help

0| & . . _ . _
Configure | Settings Gain || Protection] kMetering
==

Configuration |

Generator Power Input Freq {(Hz) Sensing Mode
Raled Yoltage [¥] ... 120 [ s @ ee o onde
R ated Current [A] ... GO0
Rated kvAR ... System Information
[ @ 0.8 Poweer Factar |
Cremreren PC 5% Part Murnber Serial Murnber

c o 5o ——
P TR ol oomomore et Embedded 5\ Part Murnber Hardware Part Murnber
PT Secondary ] ... IT = =
CT Primary [&] ........... GO0

CT Secondary (] ..... “

111842003 | 316 PM
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What's needed for communication?

1. Computer with the CDVR Software installed
(the computer must meet the minimum
requirements in the CDVR Service Manual)

2. Cable to connect the computer to the CDVR
RS-232 port. Newer computers may not have
an RS-232 port and may require a USB to
RS-232 adapter. Cables are not provided.

3. 24VDC power to the CDVR input power
connections. AC Sensing and/or PMG power
voltage is not needed for communication.

CATERPILLAR’ Service Training



Caterpillar Digital Voltage Reqgulator
(CDVR)
PC Software Overview

Prepared by Service Training
https://psmktg.cat.com/srvtrng/
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CDVR Programming Overview

 The next few slides provide only a brief
explanation of the CDVR PC Software
screens and parameters. The CDVR Service
Manual, RENR7941, should be referenced for
more detail on the parameters and functions
not covered In this overview.

CATERPILLAR’ Service Training



CDVR Programming Overview

“File” pull down menu Is used to Open, Save or
Print CDVR program conflguratlon (*.DV2) files

_J] PC Software - System Configuration = =10 x|

File ©Communications Screens Upgrade Help

Open
Save Configure| Settings Gain || Protection] kMetering E E
Prink

Exit = =
wormiguration

Generator Power Input Freq {(Hz) Sensing Mode
- Raled Yoltage [¥] ... 120 [ s @ ee o onde
R ated Current [A] ... GO0
Rated kvAR ... System Information
[ @ 0.8 Poweer Factar |
Cremreren PC 5% Part Murnber Serial Murnber

c o 5o ——
P TR ol oomomore et Embedded 5\ Part Murnber Hardware Part Murnber
PT Secondary ] ... IT = =
CT Primary [&] ........... GO0

CT Secondary (] ..... “

1142542003 | §:424M
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CDVR Programming Overview

“Communications” pull down menu is used to
connect or dlsconnect CDVR communication

HJ| PC Software - System Configuration =10 x|

File | Communications Screens  pgrade  Help

Open Carmm Pork R3-Z3Z Port  Chrl+R
= |ain Protection|| kMetering E E
| | |

Configuration |

Generator Power Input Freq {(Hz) Sensing Mode
Raled Yoltage [¥] ... 120 [ s @ ee o onde
R ated Current [A] ... GO0
Rated kvAR ... System Information
[ @ 0.8 Poweer Factar |
Cremreren PC 5% Part Murnber Serial Murnber

c o 5o ——
P TR ol oomomore et Embedded 5\ Part Murnber Hardware Part Murnber
PT Secondary ] ... IT = =
CT Primary [&] ........... GO0

CT Secondary (] ..... “

1142542003 | §:47 &M
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CDVR Programming Overview

“Screens” pull down menu or the buttons are
used to select the five conflguratlon screens

_J] PC software - System Configuration -0 ﬂ

S M

File Communications | Screens Upgrade  Help

Ole System Configuration
M Setting Adjustrients bn| Metering
E % Control Gain \

Prokection Settings

Configuratoremaldperatin_4 These are the same
Generator Power Input Freq {(Hz) Sensing Mode

Raled Yoltage [¥] ... 120 [ s @ ee o onde

R ated Current [A] ... GO0

Rated kvAR ... System Information

[ @ 0.8 Poweer Factar |
Cremreren PC S' Part Mumber Serial Mumber
S o ——

P PRI oo 1) Embedded St Part Murmber Hardware Part Mumber

PT Secondary ] ... IT = =

CT Primary [&] ........... GO0

CT Secondary (] ..... “

1142542003 | 325 4M
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CDVR Programming Overview

“Upgrade” pull down is not presently used but is
for upgrading the CDVR embedded software

_J] PC Software - System Configuration =10 x|

File Communications Screens | Upgrade  Help

Ole IUpload Embedded Software |
ol= Configure gz Gain || Protection] kMetering E E

Configuration

Generator Power Input Freq {(Hz) Sensing Mode
Raled Yoltage [¥] ... 120 [ s @ ee o onde
R ated Current [A] ... GO0
Rated kvAR ... System Information
[ @ 0.8 Poweer Factar |
Cremreren PC 5% Part Murnber Serial Murnber

c o 5o ——
P TR ol oomomore et Embedded 5\ Part Murnber Hardware Part Murnber
PT Secondary ] ... IT = =
CT Primary [&] ........... GO0

CT Secondary (] ..... “

1142542003 | 331 &M
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CDVR Programming Overview

» “Upgrade” pull down will display the version of

PC Software being used.

w PC software - System Configuration

File Communications Screens  Upgrade | Help

About

Configure | Settings h

Protection

Also shown here.

Configuration |

b etering E o

Generator
R ated Yoltage ] ... 120
R ated Current [A] ... GO0

Rated kvaAR ]

[ @ 0.8 Poweer Factar |

Frequency
{(* B0 Hz (" B0 Hz
PT Primary ] ........... 120
PT Secondary ] ... 120
CT Prirnary [&] ........... E00

CT Secondary (] ..... “

Power Input Freq (HE)

| B0

Sensing Mode

= Three Single

Phaze Phaze
System Informatipn
PC Sh Part Humber Serial Humber
234-027800 |

Embedded S Part Humber Hardware Part Mumber

1142542003 | 339 &M
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System Configuration Screen

“Configuration” screen has generator voltage

and current output and sensmg parameters

Only fields with a
white background can
be changed. In this
case, “Rated Voltage”
has been selected and
IS high lighted.

The bottom screen
bars show the
minumum, maximum
and step or increment
allowed for the

selected parameter.\

CATERPILLAR’ Service Training
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_A] PC software - System Configuration -0 ﬂ
File Communications Screens Upgrade Help
0| & , , _ , _
Configure | Settings Gain || Protection] kMetering
==
Configuration |
Generator Power Input Freq {(Hz) Sensing Mode
Rated Voltage [V) ... iEd] [ &0 @ e g
R ated Current [A] ... GO0
Rated kvAR ... System Information
[ @ 0.8 Poweer Factar |
Cremreren PC 5% Part Mumber Sernial Mumber
B — 234-027800 E—
B PITEE 8] oo Ll Embedded S Part Humber Hardware Part Mumber
F1 seconday1)...[ 120 —— ——
CT Primary [&] ........... GO0
CT Secondary (] ..... “

R ated Generator Yoltage kdin: 90

P2 15000 Step: 1 1142542003 | 3:45 4M




System Configuration Screen

“Configuration” screen has generator voltage
and current output and sensmg parameters

_A] PC Software - System Configuration =10 x|

RatEd VOItage IS File Communications Screens Upgrade Help

changed from 120V to Eg
240V by entering “240”

Configure | Settings Gain || Protection] kMetering

and then the “Enter” Configuration |
key. Do not use the Tab Generator Power Input Freq (Hz)— |-Sensing Mode
. Rated Yoltage [v] ..... [ &0 ;E;Esz ~ giP?.agslz

key When 240 IS R ated Current [A] ... E00
entered the Ra'[Ed Rated kvaR | 150 | System Information
kVAR automatically (TR

Cremreren PC 5% Part Mumber Sernial Mumber
Changes from 75 to & E0Hz (" 50H: |
150. Fields with a black
P O ] oo Ll Embedded 5w Part Mumber Hardware Part Mumber
background cannot be FTsecondyt...[ 1 E—— p—
CI ICked On and CT Primary [&] ........... GO0
Changed . CT Secondary [&] ..... “
R ated Generator Yoltage kdin: 90 b a: 15000 Step: 1 11426542003 | 948 A
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System Configuration Screen

There are two operating frequency parameters.

“Power Input Freq” is
the frequency of the

Input power. On SE
this is the same as the
generator operating
frequency which is 50
or 60Hz only. For PMG
IS the frequency from
the PMG exciter stator. ~|
“Frequency” comes —
from the generator
nameplate and will be

50 or 60 Hertz.

w PC software - System Configuration 4 -0 ﬂ
File Communications Screens Upgrade Help
0| & , , _ , _
Configure | Settings Gain || Protection] kMetering o
==
Configuration |
Generator Power Input Freq {(Hz) Sensing Mode
Rated Voltage [V) ... ] [ &0 @ e g
R ated Current [A] ... GO0
Fiated kVaR System Information
[0 =1 Factar |
i Tremreren PC 5% Part Mumber Sernial Mumber
B — 234-027800 E—
ﬂ/
P O ] oo Ll Embedded 5w Part Mumber Hardware Part Mumber
F1 seconday1)...[ 120 —— ——
CT Prirnary [&] ........... E00
CT Secondary (] ..... “
R ated Generator Yoltage kdin: 90 b a: 15000 Step: 1 11426542003 | 948 A
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System Configurat

lon Screen

Other sensing parameters explained

PJ| PC Software - System Configuration ; =10l x|
Se n SI n g M Od e Can be File Communications Screens Upgrade Help
Th ree or S | ng Ie P hase \Egjﬁigure Seftings | Gain | Protection| kMetering E E )
\

PT Primary and Configuration |~
Secondary VOItageS Generator PDMSEHS:—:Q Mode o

Rated Yoltage [v] ... 240 | &0 Sl =i

) R ated Current [A] ... GO0
DrOOp CT IS Rated kK¥AR ..., | 150 | System Information
[ @ 0.8 Poweer Factar |
prog ra‘m med to 600 On \ Frequency PC S' Part Mumber Serial Mumber
the primary, 5 on the \ & 60H: S0H:z EE
secondary is not
1 P PRI oo 1) Embedded St Part Murmber Hardware Part Mumber

adJUStabIe SO the droop PT Secondary [+] ..... 120 — =t
CT ratlo 1S 600 5 > CT Prirmary [&] ........... GO0

CT Secondary (] ..... “

R ated Generator Yoltage

kdin: 90

P2 15000 Step: 1 1142542003 | 3:48 &M
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System Configuration Screen

Get From Unit Button

;IHI PC Software - System Configuration

il

Voltage regulator settings are retrieved by
clicking the “Get From Unit” button. This
causes the current settings of the CDVR to be
displayed on the “settings” screen. This button
will be grayed out until the communication is
established.

Parameter changes are sent to the CDVR by
pressing the Enter key on the PC or by
selecting a setting from a pull-down menu. This
causes the selected setting displayed on the
setting screen to become the active voltage
regulator setting.

=10l x|

E 9

nput Freq {(Hz)

Information

Fart Humber

Sensing Mode

T hree
F'hase

Single
Phaze

Seral Humber

R ated Generator WYoltage kdir: 90

34-027800 |
ded St Part Mumber Hardware Part Mumber
b ax: 15000 Step: 1 11/25/2003 | 9:458 Ak
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System Configuration Screen
EEPROM Button

;IHI PC Software - System Configuration

Settings are saved in the CDVR EEPROM
(nonvolatile memory). When power is removed,
the EEPROM saved settings will be active at
power-up. If the settings are changed and sent
to the voltage regulator by hitting the enter key,
they are not sent to the EEPROM. They will be
lost if the CDVR is powered off. When closing
communication the software will prompt the
user to save the settings to the EEPROM. This
guestion is asked even if no changes were
made to the settings. While communicating the
user can save changes to the EEPROM
anytime by clicking the “EEPROM” button.

S

x|

gmaﬂ

nput Freq {Hz) Sensing Mode

R ated Generator WYoltage kdir: 90

o Three Single
&0 fe Phaze Phaze
Information
Fart Humber Seral Humber
34-027800 |
ded St Part Mumber Hardware Part Mumber
b ax: 15000 Step: 1 11/25/2003 | 9:458 Ak
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System Configuration Screen

Information for PC Software and CDVR

]'HI PC Software - System Configuration ] | ﬂ
File Communications Screens Upgrade Help
0| & , , , , ,
Configure | Settings Gain || Protection|| bMetering " ]
==
Configuration |
Generator Power Input Freq {(Hz) Sensing Mode
Rated Voltage V) ... ] B0 @ e e
Fated Current [4] ...... E00 =1
Rated kKvAR ... .E- System Information
[ @ 0.8 Power Factar ]
E PC S Part Mumber Serial Mumber
- 234-027800 . |
//
U PR [ o L) Embedded 5w Part Mumber Hardware Part Mumber /
P secorday ... 72 —— ——
CT Primary [&] ........... ]
CT Secondary [4] ... “
R ated Generator WYoltage kdir: 90 kd & 15000 Step: 1 1142542003 | 348 AM

_— PC Software version

The CDVR serial
number, internal
embedded software
version and CDVR part
number will show in
these three boxes
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Setting Adjustments Screen

Setpoint Parameters

;IHI PC Software - Setting Adjustments

AVR VOItage |S the File Communications Screens  Upgrade  Help
terminal output voltage Eg
of the generator in the

Setpoint Load Compensation Mode

VAR percentage sets T . Vohage ) | 1200
VAR level maintained in
the VAR mode. > AR (% of rated) [ oo

Overexcited [+
Underexcited [ - 1

B =10 x|

[

i
Configure | Settings Gain || Protection|| bMetering

Setpoint | Startup |

Yoltage Adjustment Band

FPower Factor ................ 1.000 q I

Power Factor sets the / tﬁ'ggf”QE? (% of rated] ... 15.00
eading [ -

\

PF maintained in the
Power Factor mode. /

11/26/2003 | 8:43 4M
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Setting Adjustments Screen

Setpoint Parameters

w PC Software - Setting Adjustments : =10l x|
Load Compensatlon File Communications Screens Upgrade Help
MOde SEttlngS are “Off’\Eg“W Settings | Gain | Protection| Metering E E ¢
Droop, or Line Droop”. ~_
“Off” is No voltage Setpoint | Startup |
droop Droop a”OWS Setpoint Load Compensation Mode
up to 10% droop at full AVR Voltage [V)........| 1200
load. “Line Droop”

Setpoint [Z] ... Q.00

allows voltage to VAR (% of rated) .........
o Crverexcited [+
increase up to 10% for Underescte - Vetoge Adiustmont Band
. . ||| PowerEaserT. . 1.000 oliage Adjustment ban
line loss compensation. Cogsa 1 G otrated) 0
The Setpoint (%) for = |
“Droop” and “Line
Droop” is 0 to 10%.

Load Compenzation [Off/DmopdLine Drop] 1142642003 | 318 AM
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Setting Adjustments Screen
Startup Parameters Soft Start Mode

w PC Software - Setting Adjustments =10l x|
Soft Start B | as (%) File Communications Screens Upgrade Help
d ete 'm | n eS th e Eg Configure [ Settings |  Gain || Protection] Metering E E [ ]

generator voltage offset

during startup. 0 to 90 Sefpoit [ Startup |
may be entered. \ Soft Start Mode Under Frequency Mode

q Knee Frequency (Hz) ... T
Soft Start Time (SeC) | Soft Start Bias (%] ..o [ 1000 Freq. Dev. from knee Freq. (H2) .| TN
establishes the Iength Slope # 1 WAH2) o 200
of time for the generator Slope 82 00/HE] o 200
voltage to increase to Bl 2T T2 e8] | 100 imumokage (% of ated) o] 5000
the rated level. 0 to 120 // Mirimum Frequency (H2) ... [ 25m
sec. may be entered. v

1142642003 | 319 4M
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Setting Adjustments Screen

Startup Parameters Under Frequency Mode

=10 |

]'HI PC Software - Setting Adjustments

File Communications Screens Upgrade Help

The five programmable

E E ° / Under Frequency Mode

parameters determine

Configure | Settings Gain || Protection|| bMetering

Setpoint | Startup | / the CDVR under
Soft Start Mode Under Frequency Mode frequency VOItage
Knee Frequency (Hz) ... B regulation characteristic
Soft Start Biag [2] oo | 1000 Freq. Dev. fram Knee Freq. (Hz) ... | | NN curve.
Slope 1 VAHZ) 200
Slape # 2 HZ) oo 200 The next slide has a
Soft Start Time [s8c) ... 10.00 Minimum Vokage (5 of ratedl | 5000 graph of the under
RRTRRSE N -0 frequency voltage
regulation characteristic
curve and setpoints.

11/26/2003 | 319 4M
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Minimum Frequency Point (20-40Hz) Generator Output Voltage
Y P °

480
Decreasing Slope 1 (1-10 V/Hz)
Decreasing Slope 2 (1-10 V/Hz)
VAC 5 Hz (Not Adjustable)
Min. Voltage Setpoint (50-100%)
0

: Knee Frequency (45-65Hz)
OHz 25 45 55 60Hz

Regulation Characteristic. Below the Knee Frequency, the generator
voltage follows a decreasing slope based on generator frequency. When
generator frequency is between the Knee Frequency and Knee Frequency
minus 5 hertz, voltage follows Slope 1. When generator frequency is
between the Knee Frequency minus 5 hertz and the Underfrequency
Point, voltage follows Slope 2 down to the Minimum Voltage Setpoint.
When generator frequency is below the Minimum Frequency Point,
excitation is removed. Programming Decreasing Slope 2 is optional.
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Control Gain Screen

Generators delivered
with a CDVR installed
will have these
parameters set for
optimal generator
operation. These
settings may vary on
different packages.

These parameters are
covered in detail in the
Service Manual and it
should be referenced

when making changes.

CATERPILLAR’ Service Training

Control Galin

w PC software - Control Gain

File Communications Screens Upgrade Help

Protection

Configure | Settings [5ain

b etering

=10l x|

[

Control Gain |
FID FPre-Settings
|{ Custom PID Settings... ) | PID
AVR YAR/PE
Fropartional Gain Kp .. 200,00
WAR Integral Gain Ki ... 5.00
Irtegral Gain K .. G000, 00 VAR Laop Gain Kg ... 2 5l
Derivative Gain Kd ... 20,00
Maize Filter Time Constant Td ... 0.00 FF Integral Gan Ki........ .00
PF Loop Gainkg........... 3.00
Loop Gait K e 50,00 i ?
PID Calculator 11/26/2003 | 10:46 Ak




Protection Settings Screen

Protection

=10l x|

[

w PC Ssoftware - Protection Settings

T h |S Scree n h aS th e File Communications Screens Upgrade Help

parameters for setting Eg
Generator protection.

Configure | Settings Gain || Protection] kMetering

Protection ]
The Shutdown Override —> Shutdown Overide...... —
Generator Overvoltage Generator Undervoltage Over Excitation
button can be toggled P Enstles P Enstles T [Tveshod =]
from DISABLED to Fault Type ............. Alarm l Fault Type ............. Alarm l

i 120
Thip Walug (%] ... 135 Thip Yalug (%] ...... | | | e

ENABLED durlng Set- Time Delay [Secs] . I? Time Delay [Secs) . IT VD ST s 100

up or troubleshooting.

Reverse WAR Fault Reset Too Long Exciter Diode Monitor (EDM)
I+ Enabled % Ensbled Trip Walue [Smps) .. 20
If the Fault Reset Fault Type ..., S r———y—
E = Trip YalygefZ] ........ 40 Fault Type ... Alarm -
Switch is held too long A e Tie Delay Secs). [ 20

\

the CDVR will take
programmed action.

1142642003 | 10:56 &AM
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Protection Settings Screen

Protection

FJ] PC Software - Protection Settings 2 O] x|
Protective settings like  fe Semmnctens sveens Uparade felp
Generator OverV0|tage E ; Configue] Settings | Gain | Protection] Metering E E ?
have the following:
Protection ]

1. Enable check box,
N

i DISABLED
2. Fault Type (Alarm or N Shutdown Dverride........
rator Overvoltage Generator Undervoltage Over Excitation
ShUtdown) ' Enabled & Frstled TUPE i, Threshold =

3. Trlp Value (%) \I Fault Type ... Alarm ~ Fault Type ... Alarm j‘ _ IT
ThipVale (4] ... 135 TipValue (%] ... 60 P ekie hmes) '

4' Tlme Delay (Sec)\; Tirne Delay [Secs] . I? Tirne Delay [Secs] . IT Time Seting ......... 100

Reverse WAR Fault Reset Too Long Exciter Diode Monitor (EDM)
| output voltage v Ensbled = B Trip Yalue [Amps) . 20
exceeds 135% for 2 Fault Type ............. Alarm l . oS ) L0S)

Trp Walue [%] ... 40 Fault Type ..o Alarm v 0ss ensing
Seconds, an Alarm Time Delay (Secs)] . IT Time Delay [Secs] . 2.0

condition will activate.

1142642003 | 10:56 &AM
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Protection Settings Screen

Protection

=10l x|

]'HI PC Software - Protection Settings

File Communications Screens Upgrade Help

Excitation (Exciter

E E ° // Stator) current is
/

Configure | Settings Gain || Protection|| bMetering

monitored and if the

Protection | programmed limits are
Shutdown Overide...... PR / exceeded the excitation
Generatuléli;:trl'l-.;gltage GeneratDI;UEr;:;;ultage Over Excitation Current W|” be dlsabled

TWpE | Threshold =
Fault Tope ... |.ﬁ.larm l Fault Tope ... |.ﬁ.larm l
i | 120
TripWalue (2] ...... 135 TripWalue () ... [ B0 Trip alie [Amps)..

Time Delay [Secs) . | 20 Time Delay [Secs) . | 30.0 U0 S oo 10.0 I b d . bl d f th
alSO pe disapied | e
Reverse WAR Fault Reset Too Long Exciter Diode Monitor (EDM)

¥ Enabled —— Tripvalue[ﬂmpg]_w/ Exciter Diode Monitor

Fault Tope ... |.ﬁ.larm il Or LOSS Of SenS|ng

Tripalue (%) .| 40 Fault Type ... [lam = | | b L Sy U2 e A
Time Delay (Secs). | 05 Time Delay (Secs). | 20 IMILS are exceedadead.

/ Excitation current will
o

~\

1142642003 | 10:56 &M
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Metering, Operation and Alarms Screen

Metering Password

When the “Metering” -
button IS CIleed a %g Configure| Settings | Gain | Protection| kMetering 2
password prompt —
. Metering ]
window opens.
GEN VOLTAGE [¥) — - EXCITER FIELD STATUS ~ CONTACT INPUTS
| ol 0 Jpre s
This screen has 'DPE' @ VAR /FF
. Type vour access Paszword wcitation Dizable
password protection to ) " and then press Enter ® s
- ; o
prohibit an untrained i ' ]
person from changing fase | Lower s
. GEM POWER - TRl - wciter Chiode Monitar
parameters which may || .. s | e — il
............. I vermde Status enerator Dvervaltage
CaUSe damage to the Eﬁiﬁ : Eeneraturahdewtltgge
enerator or force the o 0 ¢ etrom [T .
g . AUX DC INPUT v Maaidel gl : tia%verc:rint .
generatOr IntO an WL “ Fower Factor ... 1.000 @ Fault Reset Too Long
unsafe operating mode. — -
11/26/2003 | 12:50 PM
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Metering, Operation and Alarms Screen

Metering Password

When the password nurications_Scresns_Upgrade el

“Cat” |S entered’ fun Eg Configure| Settings | Gain | Protection| kMetering 2
access is granted.
Metering ]
If MC IH . I d GEN YOLTAGE [V] — — EXCITER FIELD STATUS — COMTALCT INPUTS
Wid [V aize
ancel” is selecte . | . .. 9
the Meterlng data is -DPE- @ VAR /FF
. Type vour access Paszword wcitation Dizable
avalla.ble Only fOr = Ppa:d then press Enter : II:E.Equ:Htese[t:l i
g 5 0 c Qe
viewing. Fields with FINE | Lorca|

Internal Memory Failure
Internal W atchdog Failure
EDM [Exciter Diode Monitor)
Excitation Lozs [Reverse WAR]
Generator Overvaltage
Generator Undervaltage

Ower Excitation

LOS [Lozs of Sensing]

Field Overcumrent

Fault Reset Too Long

Faize I Lower I

white backgrounds

GEN POWER -

cannot be changed and ||| ... murmmm | SETPONT | Shutdown
- KA ' 0 AVE T 120.0 Override Status
the soft buttons will be i
0

i : PR,
Inactive. % [
AUX DC INPUT (v) | | "R [=efnem]] 00

WA “ Poweer Factar ... 1.000

11/26/2003 [1250PM
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Metering, Operation and Alarms Screen

Metering

w PC software - Metering, Operation and Alarms -0 ﬂ

G e n e rato r 0 p e ratl n g File Communications Screens Upgrade Help
pormie] [mw] @

parameters values are Eg
displayed in green. \

Configure | Settings Gain || Protection] kMetering

LOS [Lozs of Sensing]
Field Owercumrent
Fault Reset Too Long

AUX DC INPUT [¥) WaR % of nom.] .0

would vary VARs if in v [
the VAR mode.
11/26/2003 | 1:.07 P
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Metering ]
N
. . i GEM VOLTAGE [V) EXCITER FIELD STATUS COMTACT INPUTS
Operating Mode is AVR VidQ).... @ Faise
and can be changed to e ® it ® i
@ Line Drop
VAR OI’ PF GEN CORRENT (&) > @ L L 4 el @ FaultReset
(« AR O WAR 7 PF
FINE ADJUSTMENT ALARMS
. . - @ Internal Memary Failure
Flne AdJUStment aCtS as Raise | LDWE[| @ Internal ‘Watchdog Failure
= H GEN POWER @ EDM [Exciter Diode Manitar]
the ralse/lower SWItCh kW atts 0 SETPOINT Shutdown @ Erxcitation Loss [Heverse WAR]
0 Kd 0 AR L 120.0 Override Status @ Generator Overvaltage
and varies the VOItage VAR 0 |:I @ Generator Undervoltage
e : Ower Excitati
level in AVR mode. This || ™ 0 A
)
)

Power Factor .. | 1.000




Metering, Operation and Alarms Screen

Metering

w PC software - Metering, Operation and Alarms -0 ﬂ

SEtpOIﬂt a”OWS the user File Communications Screens Upgrade Help
pormie] [mw] @

to change the VAR or =12

Configure | Settings Gain || Protection] kMetering

==
PF level to be :
. . . Meteri
maintained while the S
tor iS o era’[in GEN VOLTAGE (V) ::;E:;EH FIELD STATUS CONTACT INPUTS
enera e ONUT ] AR T, | | VIOV alze
g p g \ lfd ) ....... “ @ Droop : E:uwer
@ Line Drop
_ _ OPERATING MODE @ Under Frequency : Eﬁgt;tizi Dilssbiis
Caution: While the @ @ @ @ sots @ FaultFesel

* aVR C VAR C FF
FINE ADJUSTMENT ALARMS

generator running, the
CDVR will immediately
GEN POWER

change its regulation to ||| ... mmm
obey the values or ‘;ﬁig;;_
buttons changed on this || ™ o

AUX DC INPUT [¥) WaR % of nom.] .0

Screen Customer W gL “ Power Factar .| IW
access is discouraged.

Internal Memory Failure
Internal '+ atchdog Failure
ED [Exciter Diode bMonitor]
Excitation Lozz [Feverse WaR]
Generatar Dwervoltage
Generator Undervaoltage

Ovwer Excitation

LOS [Lozs of Sensing]

Field Owercumrent

Fault Reset Too Long

Faize | Lower |

SETPOINT Shutdown
AR 12000 Overmide Status

[ pisaBiep {

1142642003 | 1:07 PM
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Metering, Operation and Alarms Screen

Metering

w PC software - Metering, Operation and Alarms -0 ﬂ

“Status” WI” Ilght the File Communications Screens Upgrade Help
SOft LED mOdeS that ol= igure Etings Gain || Protection|| ketering E E [ ]

apply when active. \N

Metering
“ ” . GEN YOLTAGE [V] EXCITER FIELD T STATLIS —p — CONTACT INPUTS
Contact Inputs” will — @ Raise
liaht wh tched |11V IR | e : Drocp @ Lo
.Ig when SW! ched i OPERATING MODE @ Lnde Froquency i
inputs are activated. @ @ @ @ s SRR

* aVR C VAR C FF

FINE ADJUSTHMENT —p — ALARMS
13 ” . . - @ Internal Memary Failure
AI arms Wi I | | Ig ht Wh e n Raise | Lower | @ Internal ‘Watchdog Failure
2 . . GEN POWER @ EDM [Exciter Diode Manitar]
th € al arm Is aCtlve or If kW atts 0 SETPOINT Shutdown @ Erxcitation Loss [Heverse WAR]
A 0 AME V) L 120.0 Ovemide Status @ Generator Dvervoltage
as h Utd own h as =N 0 |:I @ Generator Undervoltage
=T 0 @ Ower Excitation
occurred due to an T T @ LG (Lose of Soing
| Th h d . d AUX DC INPUT [¥) ) ' ' @ Ficld Dvercument
a arm . e a.r WI re W auw “ Power Factor .. | 1.000 . Fault Bezet Tao LDng

reset switch will reset.

1142642003 | 1:07 PM
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Metering, Operation and Alarms Screen
Metering

w PC software - Metering, Operation and Alarms

File Communications Screens Upgrade Help

_ The “Alarm Signal” LED

E R “T will light if there is an

active alarm condition.

Configure | Settings Gain || Protection] kMetering

Metering ]
GEM VOLTAGE (V) :EIEJ]TEH FIELD STATUS I:]NHT;E-';ET INPUTS /, When the “Disabled”
IFd (4] ... “ : E:ﬂagmp : bizE;PF button is toggled to
OPERATING MODE Idrder Frequenc o . 1 ”
® 0 o ®sium |8 e Enabled” the CDVR
MR C VAR O PF will not allow normal
FINE ADJUSTMENT ALARMS
Raise | Lower| > : t rnamertﬂﬂr:ﬂ FailFurT shutdown faults to
GEN POWER @ EDM (Excter Diode Monicr) shutdown excitation for
kifatts 0 SISV Shutdown @ Erxcitation Loss [Heverse WAR] . .
a 0 ARV 120.0 Override Status @ Generator Overvoltage tl’OUblEShOOtIﬂg. This
KVAR ] | @ Generatar Undervaltage
BF..... 0 @ Okt must used carefully to
VAR (% of nom]| 0.0 nEs Of 2Ensing
AL DC INPUT V] ield Owvercurren
W aL “ Power Factar ... 1.000 : Ealigegenmi_mg prOteCt the generator

from unsafe conditions.

1142642003 | 1:07 PM
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Summary

This concludes the training overview of the CDVR.
This presentation will be updated as needed and
available on the Caterpillar Service Training
Website at: https://psmktg.cat.com/srvtrng/

Again, the proper service information for the
regulators in SIS should be used for the latest
specific detalls for operation, adjustments,
programming and troubleshooting. Please E-mall
comments about this overview presentation to
Todd Roth at roth_b todd@cat.com. Thank You!
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