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Weight in 
Pounds

Weight in 
Kilograms

Generator Wet Weight (oil & coolant) 14,372.00 6,519.03

Enclosure & Exhaust Silencer 7,000.00 3,175.15

Generator Package Weight

Fuel Tank 6,500.00 2,948.35

Accessories 543.40 246.48

Weight in 
P d

Weight in 
KilPounds Kilograms

Total Ship Weight without Fuel 28,415.40 12,889.01

Weight in 
Pounds

Weight in 
Kilograms

Total Pad Weight with Fuel 40,335.40 18,295.83Total Pad Weight with Fuel 40,335.40 18,295.83
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Line Qty. Part Number
1

2 1 Cummins Diesel Generator Set 600 DQCA

3 Full Rated Output To: 8,875 Ft. Elevation, 104o F Ambient

4 Duty Rating-Standby Power A331

5 600 kW, 750 kVA, 0.8 P.F., 60 Hz, 1800 RPM B601

6 Listing-UL2200 L090

7 Cert-Seismic, IBC2000,2003,2006, Ss=3.41g.rooftop L156

8 Emission Certification-EPA, Tier 2, NSPS CI L170

9 Stationary Emergency

10 Voltage-277/480 VAC, 3-Phase, Wye R002

11

12 Equipped with:

13 Set Control-PCC2100 Generator Control Panel H643

14 Engine/Generator Safeties

15 Auto Start/Stop Control

16 Display-Control, Graphical H605

17 Meters-AC Output Analog H606

18 Display Language-English H536

19 Alarm-Audible, Engine Shut Down KA08

20 Control Mounting-Front Facing H679

21 Fuel/Water Separator C127

22 Radiator 50oc Ambient, With Pusher Fan E074

23 Shutdown-Low Coolant Level H389

24 Engine Air Cleaner D041

25 Heater-Alternator A293

26 240 VAC = 300 Watts / 1.25 Amps

27 Single Water Jacket Heater, Single Phase H557

28 Reconnectable To The Following VAC:

29 240 VAC = 6,420 Watts, 26.75 Amps Total

30 Product Revision - B SPEC-B

31

32

33

34

35
36

Bill of Materials
Harold D Thompson Water Reclamation

600 kW Generator Set
800 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
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Line Qty. Part Number
37

38 PCC2100 Control Custom Fault Inputs

39 Cust. Fault #1 - Battery Charger Fault

40 Cust. Fault #2 - Ground Fault Indication

41 Cust. Fault #3 - Low Fuel Level

42 Cust. Fault #4 - Rupture Basin Alarm

43

44 Common Alarm Relay Option - PCC2100 Control

45 1 Common Alarm Relays-Genset Status, User Configured K631

46 Optional Configurable Output Relays: 10 Amp @ 30 VDC

47 (2) Form-A & (2) Form-B Contacts Per Relay

48 Cust. Relay #1 - Common Alarm, Warning Faults

49 Cust. Relay #2 - Common Alarm, Shutdown Faults

50 Cust. Relay #3 - Mode Control Switch-Not In Auto

51 Standard Configurable Relay Outputs:

52 2 Amp @ 30 VDC / 3 Amp @ 120 VAC

53 Cust. Output #4 - Generator Running (Ready to Load)

54 Installed In PCC2100 Genset Control

55

56 Network Communications Module Option - PCC2100 Control

57 1 Interface-Communications Network Module, FTT-10 KP60

58 Installed In PCC2100 Genset Control

59

60

61

62

63

64

65

66

67

68

69

70

Bill of Materials
Harold D Thompson Water Reclamation

600 kW Generator Set
800 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
7



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This Page Left Intentionally Blank 

8



Line Qty. Part Number
71

72 Digital Input/Output Module-Base Kit

73 1 Digital Input/Output Module-Base (FT-10) 0541-0771

74 Eight (8) Form-C Relay Output Sets

75 Relay Ratings:

76 2 Amp @ 30 VDC / 2 Amp @ 250 VAC

77 Four (4) Discrete Dry Contact Inputs

78 Discrete Inputs Have The Following Configuration Options:

79 Active High or Active Low

80 Event - Warning or Shutdown

81 Programmable Text - Displayed On Genset HMI

82 Installation By Electrical Contractor

83 Installation Recommendation: Install Close To The BAS

84

85 Digital Input/Output Module-Expansion Kit

86 1 Digital Input/Output Module-Expansion 0541-0772

87 Eight (8) Form-C Relay Output Sets

88 Relay Ratings:

89 2 Amp @ 30 VDC / 1 Amp @ 125 VAC

90 Four (4) Discrete Dry Contact Inputs

91 Discrete Inputs Have The Following Configuration Options:

92 Active High or Active Low

93 Event - Warning or Shutdown

94 Programmable Text - Displayed On Genset HMI

95 Installation By Electrical Contractor

96 Installation Recommendation: Install Close To The BAS

97

98

99

100

101

102

103

104

Bill of Materials
Harold D Thompson Water Reclamation

600 kW Generator Set
800 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
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Line Qty. Part Number
105

106 Remote Network Annunciator-FT10

107 1 Cummins Remote Network Annunciator Panel, 20 Light 0541-0814-02

108 Flush/Surface NEMA Type 1 Enclosure

109 Cust. Fault #1 - Battery Charger Fault

110 Cust. Fault #2 - Ground Fault Indication

111 Cust. Fault #3 - Low Fuel Level

112 Cust. Fault #4 - Rupture Basin Alarm

113 Contractor Note:  FT10 Network Cabling Requirements.

114 Requires Twin Power Conductors, Stranded Twisted Pair,

115 Unshielded Network Data Cable. (Belden 85102 or 8471)

116 Installation By Electrical Contractor

117

118 KP91 - PJ 800 Amp (Main Line Circuit Breaker)

119 1 Cummins/Square D Local Main Line Circuit Breaker KP91

120 Ref. Square D Catalog #0612CT010R01/06

121 Square D/PJ Circuit Breaker - 800 Amp

122 PJ-800 Amp Current Sensor Set @ 800 Amp Trip

123 UL/IEC Listed, Service Entrance, 100% Rated, 3-Pole

124 Interrupting Rating 100 kA @ 240 VAC

125 Interrupting Rating 65 kA @ 480 VAC

126 MICROLOGIC 3.0 Trip Unit, Type F-Rating Plug

127 Adjustable Solid State Trip Unit-672 to 800 Amp

128 1 Circuit Breaker  Accessory, 24 VDC Shunt Trip KP99

129 Auxiliary & Trip Contacts, Left Side

130 1 Indication-Ground Fault,3-Pole Xfr Sw, Rmt Mt CT H666

131 NEMA Type 1 Enclosure

132 Full Neutral Bus & Ground Bond

133 Mechanical Lugs: (3) 3/0 AWG-500 KCMIL CU Per Phase

134 (Mounted Left Side Of The Control Panel)

135

136

137

138

600 kW Generator Set
800 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

Bill of Materials
Harold D Thompson Water Reclamation

2/2/2012 NDZ Project #63439
11
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Line Qty. Part Number
139

140 Cummins Engine Coolant & Lube Oil

141 1-Lot Initial Fill of Engine Coolant, Ethylene Glycol 50/50

142 1-Lot Initial Fill of Lube Oil, Cummins Blue 15W/40

143

144 Cummins Factory Testing

145 1 Cummins Typical Generator Set Production Test CPG TGSPT

146

147 Cummins Generator Set Warranty

148 1 Warranty: 5-Year Extended Coverage L030

149 From Initial Date Of Start-Up

150

151 Engine Starting Batteries

152 2 Diesel Engine Starting Batteries, 8D Lead/Acid Type 908D

153

154 Engine Starting Batteries Warming Pads

155 2 Kim Battery Warming Pads, 120 VAC, 75 Watt Each KB7515

156 1 Thermostat, On at 40°F, Off at 60°F DIT46

157

158 SENS 10 Amp Battery Charging System

159 1 SENS EnerGenius Battery Charger, NFPA-110 Alarms NRG22-10-RC

160 10 Amp @ 12/24 VDC Output, 60HZ-120/208-240 VAC Input

161

162 632H / ACE Vibration Isolators

163 8 ACE Seismic Control Spring Isolators, Zone 3 632H

164 3600 Lb. Each, 1" Deflection

165

166 Exhaust System

167 1 Harmony Series Critical Grade Cool Series - Silencer K-H1-5-4072001

168 Compressed Thermal/Acoustical Fiberglass Packed-

169 Stainless Steel Corrugated Flex Connectors and Rain Cap

170 Nut, Bolt and Gasket Hardware

171

172

Bill of Materials
Harold D Thompson Water Reclamation

600 kW Generator Set
800 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
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Line Qty. Part Number
173

174 Weather Protective Enclosure

175 1 Genset Enclosure - Weather Protective 4072001

176 No Duct, No Insulation

177 UL2200 Listed & Labeled

178 14 Gauge Steel Construction

179 Four Point Lifting System For Enclosure Only

180 Two Sets of Double 72" Doors Per Side

181 One Single 36" Door Per Side

182 All Door Latches Keyed Alike

183 Motorized Inlet Louver Air Intake With Screen

184 Gravity Radiator Discharge Louver With Screen

185 Interior Mounted Exhaust Silencer

186 Paint Color: Cummins Beige

187

188 Genset Enclosure Electrical

189 1 15kVA Single Phase Mini Power-Zone MPZ15S40F

190 High Voltage: 480 VAC, Low Voltage: 120/240 VAC

191 NEMA 3R Enclosure

192 Primary Main Circuit Breaker: 70 Amp

193 Secondary Main Circuit Breaker: 80 Amp

194 (24) 1-Pole Breakers, (12) 2-Pole Breakers

195 5 SQD - Miniature Circuit Breaker-20 Amp QOB120

196 2 SQD - Miniature Circuit Breaker-30 Amp QOB230

197 Enclosure Electrical Components

198 2 3 way Toggle Switch HBL1203IVORY

199 1 4 Way Toggle Switch HBL1224IVORY

200 6 NEMA 5-20R 20 Amp 120 VAC GFCI Receptacle GFR5362IVORY

201 5 FLUORESCENT SCREW IN (JELLY JAR) CF15EL/TWIST

202 2 Emergency Lighting with Two 6-VDC Lamp Heads 4PG94

203 1 Interior Space Heater 3UG73

204

205

206

Bill of Materials
Harold D Thompson Water Reclamation

600 kW Generator Set
800 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
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Line Qty. Part Number
207

208 Genset Sub-Base Fuel Tank

209 1 UL142, Double Wall Sub-Base Fuel Tank, 1490G Max Cap 2072001-XL

210 UL-142 Listed & Labeled

211 Engine Supply & Return Connections

212 Integral Welded Fuel Fill Spill Containment

213 Stub-Up Zone

214 Pads for ACE Mountings Vibration Isolators

215 1 2" Normal Vent-Fuel Cell - C&B 401-01-2000

216 1 2" Normal Vent-Containment Basin - C&B 401-01-2000

217 2 6" Emergency Vent-Fuel Cell - OPW 201M-8081

218 2 6" Emergency Vent-Containment Basin - OPW 201M-8081

219 1 Mechanical Fuel Level Gauge - Krueger FG-13

220 1 Low Level Float Switch - 50% Fuel Level - Madison M4500-01BK70

221 1 High Level Float Switch - 90% Fuel Level - Madison M4500-01BK70

222 1 Basin Leak Detection Float Switch - Madison M4500-01BK70

223 1 High Fuel Level Alarm Kit - C&B 1400-13-1000

224 Set High Fuel Level Float Switch @ 90%

225 1 61fSTOP-Overfill Prevention Valve-Set @ 95% - OPW 61fSTOP-2000

226 Equipped with Drop Tube For Submerged Filling

227 *Extend Normal Vent 12' Above Grade

228 1 2" Camlock Locking Cap - OPW 634B-1050

229 1 Exterior Color - Black Paint Paint

230

231 #2 Diesel Fuel

232 1 Initial Fill -  1490 Gallons #2 Diesel Fuel

233 1 Refill After Testing - 170 Gallons #2 Diesel Fuel

234

235 CRM On-Site Testing

236 1 CRM Site Tests: 4-Hour Load Test

237 4-Hour Load Test With CRM Resistive Load Bank

238 CRM Test Documentation Required

239

240

CRM Project #63439, Revision # 0
Description

Bill of Materials
Harold D Thompson Water Reclamation

600 kW Generator Set
800 Amp Automatic Transfer Switch

McDade Woodcock

2/2/2012 NDZ Project #63439
17



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This Page Left Intentionally Blank 

18



Line Qty. Part Number
241

242 O&M Manual's

243 4 Operator's & Maintenance Manuals - DQCA 0998-0058-02

244 4 Operator's & Maintenance Manuals - ZBTS

245

246 Spare Parts

247 2 Engine Oil Filter (Fleetguard) LF670

248 1 Engine Air Filters (Fleetguard) AF25593

249 2 Engine Fuel Filters (Fleetguard) FS1006

250 1 Engine Water Filter (Fleetguard) WF2076

251 1 Replacement Element - 10 Micron 2020TM-OR

252 2 ATM Mini 2-Amp Fuse-Gray ATM-2

253 2 ATM Mini 5-Amp Fuse-Tan ATM-5

254 2 ATM Mini 10-Amp Fuse-Red ATM-10

255

256 Maintenance Service Contract - 1 Year

257 1 Maintenance Service Contract - 1 Year - To Include: Service Contract

258 1-Minor & 1-Major Maintenance Service 

259 Minor Service Includes: Inspection of Unit and Fluid Levels.

260 Test Transfer Switch Operation if Allowed By Owner

261 Major Service Includes: Changing Engine Oil and Oil Filters.

262 Changing Engine Fuel and Air Filters.

263 Note: All Services Done During Normal Weekday Business Hours.

264

265 1 Zenith 800 ZBTS ZBTS00B00080EZ-

266 Amps: 800 EC01ZVC70MEXE

267 Volts:277/480 - 3 Phase, 4 Wire

268  Poles: 3

269 Enclosure: NEMA 1

270 Cable Entry: Top & Bottom

271 Weight: 1355 lbs.

272 Dimensions: 90"H x 40" W x 42.25" D

273 Lugs: 4 #2 to 600 MCM-mech style lugs for all connections

274 (No ground lugs or bus included)

Bill of Materials
Harold D Thompson Water Reclamation

600 kW Generator Set
800 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
19
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PROTOTYPE TEST SUPPORT  (PTS) 
60 HZ TEST SUMMARY 

GENERATOR SET MODELS REPRESENTATIVE PROTOTYPE 
600DQCA 750DQCB Model: 800DQCC 
800DQCC  Alternator: HC6H 
  Engine: 

 

   
QSK23-G3 NR1 

 
The following summarizes prototype testing conducted on the designated representative prototype of the specified 
models.  This testing is conducted to verify the complete generator set electrical and mechanical design integrity.  
Prototype testing is conducted only on generator sets not sold as new equipment. 
  
Maximum Surge Power: 833 kW Steady State Performance: 
 
The generator set was evaluated to determine the stated 
maximum surge power. 
 

 
The generator set was tested to verify steady state 
operating performance was within the specified maximum 
limits. 
 

   Voltage Regulation: ±0.50% 
 Random Voltage Variation: ±0.50% 
 Frequency Regulation: Isochronous 
 Random Frequency Variation: ±0.25% 

 

 
 Transient Performance: 
Torsional Analysis and Testing:  
 
The generator set was tested to verify that the design is 
not subjected to harmful torsional stresses.  A spectrum 
analysis of the transducer output was conducted over the  
speed range of 1350 to 1950 RPM. 

The generator set was tested with the standard alternator 
to verify single step loading capability as required by 
NFPA 110.  Voltage and frequency response on load 
addition or rejection were evaluated.  The following results 
were recorded: 

  
Cooling System: 50 °C Ambient Full Load Acceptance: 
 0.5 in. H2O restriction  Voltage Dip: 35.0 % 

 Recovery Time: 2.5 Second 
 Frequency Dip: 8.3 % 
 Recovery Time: 3.5 Second 

The cooling system was tested to determine ambient 
temperature and static restriction capabilities.  The test 
was performed at full rated load in elevated ambient 
temperature under stated static restriction conditions. Full Load Rejection: 
  Voltage Rise: 24.1 % 
Durability:  Recovery Time: 1.2 Second 
  Frequency Rise: 3.8 % 
The generator set was subjected to a minimum 500  Recovery Time: 1.6 Second 

 
Harmonic Analysis: 

hour endurance test operating at variable load up to the 
standby rating based upon MIL-STD-705 to verify 
structural soundness and durability of the design.  (per MIL-STD-705B, Method 601.4) 
  Line to Line Line to Neutral 
Electrical and Mechanical Strength:  
 Harmonic No Load Full Load No Load Full Load 

 
3 0.052 0.04 0.144 0.092 
5 0.128 1.36 0.058 1.32 
7 1 0.196 1 0.19 
9 0.012 0.034 0.033 0.066 
11 0.985 0.84 1.01 0.83 
13 0.158 0.32 0.12 0.29 

The generator set was tested to several single phase and 
three phase faults to verify that the generator can safely 
withstand the forces associated with short circuit 
conditions.  The generator set was capable of producing 
full rated output at the conclusion of the testing. 

15 0 05 0.025 0.022 
 
Cummins Power Generation Specification May Change Without Notice pts-160a 
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SEISMIC DESIGN
OF

NON-STRUCTURAL
COMPONENTS AND SYSTEMS

CERTIFICATE OF COMPLIANCE

F-2244 Page 1 of 2

Cummins Power Generation has qualified the listed standard engine generator set packages as CERTIFIED1 for seismic application.

The basis of qualification is by shake table testing and analysis, in accordance with the following International Building Code2 (IBC) releases.

IBC 2000, IBC 2003, IBC 2006

The following model designations and bulleted options are included in this certification. A complete list of certified models, options, and
installation methods are detailed in reports numbered VMA-44898-1, -2, and -3 as issued by The VMC Group.

Fuel Tank
Options

Model Designation Rating (kW) Basic Open
Generator Set

Weather
Protective

Sound
Level 1

Sound
Level 2

Weather
Protective

Sound
Level 1

Sound
Level 2

Standard
Sub-base

DQFAA, DQFAB,
DQFAC, DQFAD

750/800/800/
1000 ● ● ● ● ● ● ● ●

DQCA, DQCB, DQCC 600/750/800 ● ● ● ● ● ● ● ●

DQMAA 600 ● ● ● ● ● ● ● ●

Steel Enclosure Options Aluminum Enclosure Options

This certification includes the open generator set and the enclosed generator set when installed with or without the sub-base tank and with or
without a package mounted radiator, as limited by the table above. The generator set and included options must be a catalogue design and
factory supplied. The generator set and applicable options must be installed and attached to the building structure per the manufacturer supplied
seismic installation instructions. This certification is exclusive only to factory supplied accessories. Non-factory accessories such as, but not
limited to, mufflers, remote radiators, isolation/restraint devices, and electrical components are beyond the scope of this certification.

The above referenced equipment is APPROVED for seismic application when properly installed,3 used as intended, and located in the United
States. Lookup the interpolated project specific Design Spectral Response Acceleration at Short Periods, SDS, value in the table below as it
pertains to the applicable building code and Importance Factor, IP, and compare to the allowed value. As limited by the tabulated values, below
grade, grade, and roof-level installations, as well as installations in essential facilities and for life safety applications, both requiring post event
functionality, were IP=1.5 are permitted and included in this certification.

The basis of this certification is through finite element analysis of the main force resisting members of the unit. Additional calculations were
conducted to ensure components, accessories, and options remained intact and attached to the unit under seismic load conditions. All non-
robust components, considered critical to the unit’s continued function, were successfully shake tested, in three (3) orthogonal axes, under the
witness of and analytical evaluation by an independent approval agency, The VMC Group. Seismic shake table testing was conducted in
accordance with ICC-ES AC-156 to envelope the required response spectrum (RRS) of maximum flexible region acceleration (AFLEX) of 3.09g
and a zero period acceleration (ARIG) of 2.32g.

For calculations and analysis, the Seismic Design Acceleration, FP/WP,4 was calculated as 4.35g for Load Resistance Factored Design (LRFD)
methods, equivalent to 3.04g for Allowable Stress Design (ASD) methods. All calculations were conducted using the ASD analysis method. This
included but was not limited to the skid anchoring requirements tank anchoring requirements, tank to skid attachment, enclosure to skid
attachment, tank structural comparison, enclosure structural comparison, internal isolation ratings, and various component stress analyses. The
Seismic Design Acceleration, FP/WP, used for calculations and analysis, is defined per the building code (or respective design standard) for the
section titled Seismic Design Requirements for Non-structural (architectural, mechanical, and electrical) Components. The seismic design level
is based on the LRFD calculation shown below.

IBC 2006 FP/WP = 0.4 x (SDS=1.93) x (FA=1.0) x (IP=1.5) x (aP/RP=1.25) x (1+2(z/h=1.0)) = 4.35g
FP/WP = 0.4 x (SDS=2.28) x (FA=1.0) x (IP=1.5) x (aP/RP=1.25) x (1+2(z/h=0.77)) = 4.35g

IBC 2003 / 2000 FP/WP = 0.4 x (SDS=2.41) x (FA=1.0) x (IP=1.5) x (aP/RP=1.00) x (1+2(z/h=1.0)) = 4.35g
FP/WP = 0.4 x (SDS=2.46) x (FA=1.0) x (IP=1.5) x (aP/RP=1.00) x (1+2(z/h=096)) = 4.35g

This certification covers all applications that fall below the limitations in the chart below.
IBC 2006 IBC 2006 IBC 2003 / 2000 IBC 2003 / 2000

SDS <= 1.93 1.93 < SDS <= 2.28 SDS <= 2.41 2.41 < SDS <= 2.46
Ip <= 1.5 Ip <= 1.5 Ip <= 1.5 Ip <= 1.5

ap/Rp <= 1.25 ap/Rp <= 1.25 ap/Rp <= 1.0 ap/Rp <= 1.0
z/h <= 1.0 (roof) z/h = 0.77 z/h <= 1.0 (roof) z/h = 0.96

Soil Classes A, B, C, D, E, Seismic Use groups I, II, III, IV, and Seismic Design Categories A, B, C, D, E, and F are all
covered under this certification, limited by the Sds value stated above.
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SEISMIC DESIGN
OF

NON-STRUCTURAL
COMPONENTS AND SYSTEMS

CERTIFICATE OF COMPLIANCE

F-2244 Page 2 of 2

Notes and Comments:

1. All equipment listed herein successfully passed the seismic acceptance criteria for shake testing non-structural components and systems
as set forth in the ICC AC-156 (2007). The test response spectrum (TRS) enveloped the design response spectrum (DRS) for all units
tested. The units cited in this certification were representative samples of a contingent of models and all remained captive and structurally
sound after the seismic shake simulation. The units also remained functionally operational after the simulation testing as functional testing
was completed by the equipment manufacturer before and after the seismic simulations. Although a seismic qualified unit inherently
contains some wind resisting capacity, that capacity is undetermined and is excluded from this certification. Snow/Ice loads have been
neglected and thus limit the unit to be installed both indoors (covered by an independent protective structure) and out of doors (exposed to
accumulating snow/ice) for snow/ice loads no greater than 30 psf for all applications.

2. The following building codes are addressed under this certification:

IBC 2000 – referencing ASCE 7-98 and ICC AC-156
IBC 2003 – referencing ASCE 7-02 and ICC AC-156
IBC 2006 – referencing ASCE 7-05 and ICC AC-156

3. Refer to the manufacturer supplied installation drawings for anchor requirements and mounting considerations for seismic applications.
Required anchor locations, size, style, and load capacities (tension and shear) are specified on the installation drawings. Mounting
requirement details such as anchor brand, type, embedment depth, edge spacing, anchor-to-anchor spacing, concrete strength, special
inspection, wall design, and attachment to non-building structures must be outlined and approved by the Engineer of Record for the project
or building. Structural walls, structural floors, and housekeeping pads must also be seismically designed and approved by the project or
building Structural Engineer of Record to withstand the seismic anchor loads as defined on the installation drawings. The installing
contractor is responsible for observing the installation requirements detailed in the seismic installation drawings and the proper installation
of all anchors and mounting hardware.

4. When the site soil properties or final equipment installation location are not known, the soil site coefficient, FA, defaults to the Soil Site Class
D coefficient. Soil Classes A, B, C, D, E, Seismic Use groups I, II, III, IV, and Seismic Design Categories A, B, C, D, E, and F are all
covered under this certification, limited by the Sds values on page 1, respective to the applicable building code, Importance factor, and z/h
ratio. A seismic importance factor, Ip=1.5, applies to this certification to include essential facility requirements and life safety applications for
post event functionality.

Certification Issued By: The VMC Group Issue Date: 11/06/2009
Document Control Number: VMA-44898-CCS (Revision 2) Revision Date: 06/29/2011

Expiration Date: 12/31/2011

John P. Giuliano, PE
President, The VMC Group

Gary A. Lafine
Product Management Director

Consumer and Genset Business
Cummins Power Generation
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Diesel generator set
QSK23 series engine

 

 

Description 
Cummins Power Generation commercial generator sets 
are fully integrated power generation systems providing 
optimum performance, reliability and versatility for 
stationary standby and prime power applications.  Codes 
or standards compliance may not be available with all 
model configurations – consult factory for availability. 
 

Features 

Cummins® heavy-duty engine - Rugged 4-cycle, 
industrial diesel delivers reliable power, low emissions 
and fast response to load changes. 

Alternator - Several alternator sizes offer selectable 
motor starting capability with low reactance 2/3 pitch 
windings, low waveform distortion with non-linear loads 
and fault clearing short-circuit capability. 

Permanent magnet generator (PMG) - Offers 
enhanced motor starting and fault clearing short-circuit 
capability. 

Control system - The PowerCommand® electronic 
control is standard equipment and provides total genset 
system integration including automatic remote 
starting/stopping, precise frequency and voltage 
regulation, alarm and status message display, 
AmpSentry™ protection, output metering, auto-shutdown 
at fault detection and NFPA 110 Level 1 compliance. 

Cooling system - Standard integral set-mounted 
radiator system, designed and tested for rated ambient 
temperatures, simplifies facility design requirements for 
rejected heat. 

Enclosures - Optional weather protective and sound 
attenuated enclosures are available. 

NFPA - The genset accepts full rated load in a single step 
in accordance with NFPA 110 for Level 1 systems. 

Warranty and service - Backed by a comprehensive 
warranty and worldwide distributor network. 

 

This generator set is designed in facilities 
certified to ISO 9001 and manufactured in 
facilities certified to ISO 9001 or ISO 9002. 

 

The Prototype Test Support (PTS) program 
verifies the performance integrity of the 
generator set design.  Cummins Power 
Generation products bearing the PTS symbol 
meet the prototype test requirements of NFPA 
110 for Level 1 systems. 

 

All low voltage models are CSA certified to 
product class 4215-01. 

 

The generator set is available listed to UL 
2200, Stationary Engine Generator Assemblies 
for all 60 Hz low voltage models.  The 
PowerCommand control is Listed to UL 508 - 
Category NITW7 for U.S. and Canadian usage.  
Circuit breaker assemblies are UL 489 Listed 
for 100% continuous operation and also UL 
869A Listed service Equipment. 

U.S. EPA 

Engine certified to Stationary Emergency U.S. 
EPA New Source Performance Standards, 40 
CFR 60 subpart IIII Tier 2 exhaust emission 
levels.  U.S. applications must be applied per 
this EPA regulation. 

 

 Standby rating Prime rating Continuous rating Data sheets 

Model 
60 Hz 
kW (kVA) 

50 Hz 
kW (kVA) 

60 Hz 
kW (kVA) 

50 Hz 
kW (kVA) 

60 Hz 
kW (kVA) 

50 Hz 
kW (kVA) 60 Hz 50 Hz 

DQCA 600 (750)  545 (681)    D-3352  

DQCB 750 (938)  680 (850)    D-3353  

DQCC 800 (1000)  725 (906)    D-3354  
 

545 kW - 800 kW 60 Hz 
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Generator set specifications 
Governor regulation class ISO8528 Part 1 Class G3 
Voltage regulation, no load to full load  ± 0.5% 
Random voltage variation ± 0.5% 
Frequency regulation Isochronous 
Random frequency variation ± 0.25% 
Radio frequency emissions compliance IEC 801.2 through IEC 801.5; MIL STD 461C, Part 9 

Engine specifications 
Bore 169.9 mm (6.69 in) 

Stroke 169.9 mm (6.69 in) 

Displacement 23.15 litres (1413 in3) 

Configuration Cast iron, in line 6 cylinder 

Battery capacity 
1400 amps minimum at ambient temperature of 0 °C to 10 °C (32 °F 
to 50 °F) 

Battery charging alternator 35 amps 

Starting voltage 24 volt, negative ground 

Fuel system 
Direct injection: number 2 diesel fuel, fuel filter, automatic electric 
fuel shutoff 

Fuel filter Spin-on fuel filters with water separator 

Air cleaner type Dry replaceable element with restriction indicator 

Lube oil filter type(s) 
Fleetguard dual venturi spin-on, combination full flow and bypass 
filters 

Standard cooling system High ambient radiator 

Alternator specifications 
Design Brushless, 4 pole, drip proof revolving field 
Stator 2/3 pitch 
Rotor Single bearing, flexible discs 
Insulation system Class H 
Standard temperature rise 125 ºC standby at 40 °C ambient 
Exciter type PMG (permanent magnet generator) 
Phase rotation A (U), B (V), C (W) 
Alternator cooling Direct drive centrifugal blower fan 
AC waveform total harmonic distortion < 5% no load to full linear load, < 3% for any single harmonic 
Telephone influence factor (TIF) < 50 per NEMA MG1-22.43 
Telephone harmonic factor (THF) < 3 

 

Available voltages 
60 Hz  line-neutral/line-line 50 Hz  line-neutral/line-line 
 110/190 
 115/200 
 120/208 

 127/220 
 139/240 
 220/380 

 230/380 
 240/416 
 255/440 

 277/480 
 347/600 

    

* Note: Consult factory for other voltages. 

Generator set options and accessories 
Engine 
 208/240/480 V coolant heater 

for ambient above 4.5 ºC   
(40 ºF) 

 Fuel/water separator 
 Heavy duty air cleaner 

Control panel 
 120/240 V 100 W control  

anti-condensation heater 
 Paralleling configuration 
 Remote fault signal package 
 Run relay package 

Alternator 
 80 C rise 
 105 C rise 
 125 C rise 
 120/240 V anti-condensation heater 
 Temperature sensor - alternator 

bearing RTD 

Cooling system 
 50 C ambient 

Exhaust system 
 Industrial grade exhaust 

silencer 
 Residential grade exhaust 

silencer 
 Critical grade exhaust 

silencer 

Generator set 
 AC entrance box 
 Battery 
 Battery rack with hold-down 

- floor standing

 Circuit breaker - set mounted
 Disconnect switch - set 

mounted 
 PowerCommand Network 
 Remote annunciator panel 
 Spring isolators 
 2 year warranty 
 5 year warranty 
 10 year major components 

warranty 

* Note: Some options may not be available on all models - consult factory for availability. 
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Control system PCC 3201 

          
PowerCommand control is an integrated generator 
set control system providing governing, voltage 
regulation, engine protection and operator interface 
functions. Major features include: 
- Integral AmpSentry™ Protective Relay providing a full 

range of alternator protection functions that are 
matched to the alternator provided. 

- Battery monitoring and testing features and smart 
starting control system. 

- Three phase sensing, full wave rectified voltage 
regulation system, with a PWM output for stable 
operation with all load types. 

- Control suitable for operation in ambient temperatures 
from -40 °C to +70 °C (-40 °F to +158 °F) and altitudes 
to 5000 meters (13,000 feet). 

- Prototype tested; UL, CSA, and CE compliant. 
- InPower™ PC-based service tool available for detailed 

diagnostics. 
- Optional Echelon® LONWORKS

® network interface. 

Operator/display panel 
- Off/manual/auto mode switch 
- Manual run/stop switch 
- Panel lamp test switch 
- Emergency stop switch 
- Exercise switch 
- Alpha-numeric display with pushbutton access for 

viewing engine and alternator data and providing setup, 
controls and adjustments 

- LED lamps indicating not in auto, common warning, 
common shutdown, remote start 

- Configurable for local language 

Engine protection 
- Overspeed shut down 
- Low oil pressure warning and shut down 
- High coolant temperature warning and shut down 
- High oil temperature warning 
- Low coolant level warning or shut down 
- Low coolant temperature warning 
- High and low battery voltage warning 
- Weak battery warning 
- Dead battery shut down 
- Fail to start (overcrank) shut down 
- Fail to crank shut down 
- Redundant start disconnect 
- Cranking lockout 
- Sensor failure indication 

Engine data 
- DC voltage 
- Lube oil pressure 
- Coolant temperature 
- Lube oil temperature 
- Engine speed 
- Engine ECM data 

AmpSentry AC protection 
- Over current and short-circuit shut down 
- Over current warning 
- Single and three phase fault regulation 
- Over and under voltage shut down 
- Over and under frequency shut down 
- Overload warning with alarm contact 
- Reverse power and reverse Var shut down 

Alternator data 
- Line-to-line and line-to-neutral AC volts 
- Three phase AC current 
- Frequency 
- Total and individual phase power factor, kW and kVA 
- Bus voltage and frequency (with paralleling options) 

Other data 
- Genset model data 
- Start attempts, starts, running hours 
- kW hours (total and since reset) 
- Fault history  
- Load profile (accessible with InPower) 

Governing 
- Digital electronic isochronous governor 
- Temperature dynamic governing 
- Smart idle speed mode 

Voltage regulation 
- Digital PWM electronic voltage regulation 
- Three phase line-to-neutral sensing 
- Single and three phase fault regulation 
- Configurable torque matching 

Control functions 
- Data logging on faults 
- Fault simulation (requires InPower) 
- Time delay start and cooldown 
- Cycle cranking  
- Configurable customer outputs (4) 
- Configurable network inputs (8) and outputs (16) (with 

optional network) 
- Remote emergency stop 

Paralleling (Option) 
- Active digital phase lock loop synchronizer 
- Isochronous kW and kVar load sharing controls 
- kW import/export and kVar/PF control for utility (mains) 

paralleling 

Options  
 Thermostatically controlled space heater 
 Key-type mode switch 
 Ground fault module 
 Auxiliary relays (3) 
 Echelon LONWORKS interface 
 Modion Gateway to convert to Modbus (loose) 
 PowerCommand iWatch web server for remote 

monitoring and alarm notification (loose) 
 Digital input and output module(s) (loose) 
 Remote annunciator (loose) 
 Paralleling 
 Power transfer control 
 
For further detail see document S-1444. 
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Ratings definitions 

Emergency standby power (ESP): 
Applicable for supplying power to varying electrical load 
for the duration of power interruption of a reliable utility 
source. Emergency Standby Power (ESP) is in 
accordance with ISO 8528. Fuel Stop power in 
accordance with ISO 3046, AS 2789, DIN 6271 and BS 
5514. 

Limited-time running power (LTP):  
Applicable for supplying power to a constant electrical 
load for limited hours.  Limited Time Running Power (LTP) 
is in accordance with ISO 8528.  

Prime power (PRP): 
Applicable for supplying power to varying electrical load 
for unlimited hours. Prime Power (PRP) is in accordance 
with ISO 8528. Ten percent overload capability is 
available in accordance with ISO 3046, AS 2789, DIN 
6271 and BS 5514. 

Base load (continuous) power (COP): 
Applicable for supplying power continuously to a 
constant electrical load for unlimited hours. Continuous 
Power (COP) in accordance with ISO 8528, ISO 3046, AS 
2789, DIN 6271 and BS 5514.  

 

 

 

This outline drawing is for reference only.  See respective model 
data sheet for specific model outline drawing number. 

Do not use for installation design 

 

 

Model 
Dim “A” 
mm (in.) 

Dim “B” 
mm (in.) 

Dim “C” 
mm (in.) 

Set Weight* 
dry kg (lbs) 

Set Weight* 
wet kg (lbs) 

DQCA 4394.5 (173) 1715 (68) 2060.1 (81.1) 6377 (14061) 6518 (14372) 

DQCB 4394.5 (173) 1715 (68) 2060.1 (81.1) 6377 (14061) 6518 (14372) 

DQCC 4394.5 (173) 1715 (68) 2060.1 (81.1) 6377 (14061) 6518 (14372) 

* Note: Weights represent a set with standard features.  See outline drawings for weights of other configurations. 
 

       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cummins Power Generation 
1400 73rd Avenue N.E. 
Minneapolis, MN 55432 USA 
Telephone: 763 574 5000 
Fax: 763 574 5298 

    

Warning:  Back feed to a utility system can cause electrocution and/or property damage.  Do not connect to any building’s electrical system 
except through an approved device or after building main switch is open. 
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  Model: DQCA 
 Frequency: 60 
 Fuel type: Diesel 
 KW rating: 600 standby 
  545 prime 
 Emissions level: EPA NSPS Stationary Emergency Tier 2 

 

 

 

Exhaust emission data sheet: EDS-1086 
Exhaust emission compliance sheet: EPA-1120 
Sound performance data sheet: MSP-1064 
Cooling performance data sheet: MCP-173 
Prototype test summary data sheet: PTS-160 
Standard set-mounted radiator cooling outline:  
Optional set-mounted radiator cooling outline:  
Optional heat exchanger cooling outline:  
Optional remote radiator cooling outline:  
 

Standby Prime Continuous 
Fuel consumption kW (kVA) kW (kVA) kW (kVA) 
Ratings 600 (750) 545 (681)  
Load 1/4 1/2 3/4 Full 1/4 1/2 3/4 Full Full 
US gph 13.0 22.5 33.0 42.0 12.0 21.0 30.0 38.5  
L/hr 49.2 85.2 124.9 159.0 45.4 79.5 113.6 145.7  
 

Engine 
Standby  
rating 

Prime  
rating 

Continuous 
rating 

Engine manufacturer Cummins Inc.  

Engine model QSK23-G7 NR2  

Configuration Cast Iron, in line 6 cylinder  

Aspiration Turbocharged and air-to-air aftercooled  

Gross engine power output, kWm (bhp) 910 (1220) 809 (1085)  

BMEP at set rated load, kPa (psi) 1944 (282) 1752 (254)  

Bore, mm (in) 170 (6.69)  

Stroke, mm (in) 170 (6.69)  

Rated speed, rpm 1800  

Piston speed, m/s (ft/min) 10.21 (2010)  

Compression ratio 16:1  

Lube oil capacity, L (qt) 102 (108)  

Overspeed limit, rpm 2100  

Regenerative power, kW 93  

  

Fuel flow  

Maximum fuel flow, L/hr (US gph) 685 (181)  

Maximum fuel inlet restriction, kPa (in Hg) 13.44 (4)  

Maximum fuel inlet temperature, °C (°F) 71 (160)  

 

  

 Generator set data sheet 
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Air 
Standby 
rating 

Prime 
rating 

Continuous 
rating 

Combustion air, m3/min (scfm) 59 (2081) 56 (1961)  

Maximum air cleaner restriction, kPa (in H2O) 6.2 (25)  

Alternator cooling air, m3/min (cfm) 117 (4156)  

 
Exhaust  
Exhaust flow at set rated load, m3/min (cfm) 137 (4830) 128 (4515)  

Exhaust temperature,  °C (°F) 440 (824) 429 (804)  

Maximum back pressure, kPa (in H2O) 10.1 (40.8)  

 
Standard set-mounted radiator cooling  
Ambient design,  °C ( °F) 50 (122)  

Fan load, kWm  (HP) 27 (36)  

Coolant capacity (with radiator), L (US gal) 89 (23.5)  

Cooling system air flow, m3/min (scfm)  1252 (44183)  

Total heat rejection, MJ/min (Btu/min)  26.4 (25002) 23.9 (22706)  

Maximum cooling air flow static restriction, kPa (in H2O) 0.12 (0.5)  

Maximum fuel return line restriction kPa (in Hg) 30.47 (9)  

 
Optional set-mounted radiator cooling  

Ambient design,  °C (°F)  

Fan load, kWm (HP)  

Coolant capacity (with radiator), L (US gal)  

Cooling system air flow, m3/min (scfm)   

Total heat rejection, MJ/min (Btu/min)     

Maximum cooling air flow static restriction, kPa (in H2O)  

Maximum fuel return line restriction, kPa (in Hg)  

 

Optional heat exchanger cooling  

Set coolant capacity, L (US gal)  
Heat rejected, jacket water circuit, MJ/min (Btu/min)    
Heat rejected, aftercooler circuit, MJ/min (Btu/min)    
Heat rejected, fuel circuit, MJ/min (Btu/min)  
Total heat radiated to room, MJ/min (Btu/min)    
Maximum raw water pressure, jacket water circuit, kPa (psi)  
Maximum raw water pressure, aftercooler circuit, kPa (psi)  
Maximum raw water pressure, fuel circuit, kPa (psi)  
Maximum raw water flow, jacket water circuit, L/min (US gal/min)  
Maximum raw water flow, aftercooler circuit, L/min (US gal/min)  
Maximum raw water flow, fuel circuit, L/min (US gal/min)  
Minimum raw water flow at 27 °C (80 °F) inlet temp, jacket water 
circuit,  L/min (US gal/min) 

 

Minimum raw water flow at 27 °C (80 °F) inlet temp, aftercooler circuit,  
L/min (US gal/min) 

 

Minimum raw water flow at 27 °C (80 °F) inlet temp, fuel circuit,  L/min 
(US gal/min) 

 

Raw water delta P at min flow, jacket water circuit, kPa (psi)  
Raw water delta P at min flow, aftercooler circuit, kPa (psi)  
Raw water delta P at min flow, fuel circuit, kPa (psi)  
Maximum jacket water outlet temp,  °C (°F)    
Maximum aftercooler inlet temp,  °C (°F)  
Maximum aftercooler inlet temp at 25 °C (77 °F) ambient,  °C ( °F)  
Maximum fuel return line restriction,  kPa (in Hg)  
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Optional remote radiator cooling1 Standby              
rating 

Prime                
rating 

Continuous             
rating 

Set coolant capacity, L (US gal)  

Max flow rate at max friction head, jacket water circuit, L/min             
(US gal/min) 

 

Max flow rate at max friction head, aftercooler circuit, L/min               
(US gal/min) 

 

Heat rejected, jacket water circuit, MJ/min (Btu/min)    

Heat rejected, aftercooler circuit, MJ/min (Btu/min)    
Heat rejected, fuel circuit, MJ/min (Btu/min)  
Total heat radiated to room, MJ/min (Btu/min)    

Maximum friction head, jacket water circuit, kPa (psi)  
Maximum friction head, aftercooler circuit, kPa (psi)  

Maximum static head, jacket water circuit, m (ft)  
Maximum static head, aftercooler circuit, m (ft)  

Maximum jacket water outlet temp, °C (°F)    

Maximum aftercooler inlet temp at 25 °C (77 °F) ambient, °C (°F)  
Maximum aftercooler inlet temp, °C (°F)  
Maximum fuel flow, L/hr (US gph)  
Maximum fuel return line restriction, kPa (in Hg)  

Weights2 
 

Unit dry weight kgs (lbs) 6379 (14061) 

Unit wet weight kgs (lbs) 6521 (14372) 

Notes: 
1 For non-standard remote installations contact your local Cummins Power Generation representative. 
2 Weights represent a set with standard features.  See outline drawing for weights of other configurations. 

Derating factors 

Standby Engine power available up to 2705 m (8875 ft) at ambient temperatures up to 40 °C (104 °F).  Above these 
elevations, derate at 4.4% per 305 m (1000 ft).  Above 40 °C (104 °F) derate 10% per 10 °C (18 °F). 

Prime Engine power available up to 2641 m (8665 ft) at ambient temperatures up to 40 °C (104 °F).  Above these 
elevations, derate at 4.5% per 305 m (1000 ft).  Above 40 °C (104 °F) derate 20.9% per 10 °C (18 °F). 

Continuous 
 

Ratings definitions 
Emergency standby power 
(ESP): 

Limited-time running power 
(LTP):  

Prime power (PRP): 

 

Base load (continuous) 
power (COP): 

Applicable for supplying power to 
varying electrical load for the 
duration of power interruption of a 
reliable utility source. Emergency 
Standby Power (ESP) is in 
accordance with ISO 8528. Fuel 
Stop power in accordance with 
ISO 3046, AS 2789, DIN 6271 and 
BS 5514. 
 

Applicable for supplying power 
to a constant electrical load for 
limited hours.  Limited Time 
Running Power (LTP) is in 
accordance with ISO 8528.  

 

Applicable for supplying power 
to varying electrical load for 
unlimited hours. Prime Power 
(PRP) is in accordance with ISO 
8528. Ten percent overload 
capability is available in 
accordance with ISO 3046,      
AS 2789, DIN 6271 and BS 5514. 
 

Applicable for supplying power 
continuously to a constant 
electrical load for unlimited 
hours. Continuous Power (COP) 
is in accordance with ISO 8528, 
ISO 3046, AS 2789, DIN 6271 
and BS 5514.  
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Alternator data 

Voltage Connection1 
Temp rise 
degrees C Duty2 

Single 
phase 
factor3 

Max 
surge 
kVA4 

Winding 
No. 

Alternator 
data sheet 

Feature 
Code 

380-480 Wye 125/105 S/P  2944 312 ADS-309 B282-2 
600 Wye 125/105 S/P  2944 7 ADS-309 B300-2 
600 Wye 105/80 S/P  2944 7 ADS-309 B301-2 
220/380 Wye 105/80 S/P  3313 311 ADS-310 B599-2 
480 Wye 105/80 S/P  2944 312 ADS-309 B600-2 
480 Wye 80 S  2944 312 ADS-309 B601-2 
600 Wye 80 S  2944 7 ADS-309 B604-2 
380 Wye 80 S  3866 312 ADS-311 B660-2 
190-480 Wye 125/105 S/P  2944 311 ADS-309 B731-2 
208/416 Wye 105/80 S/P  2944 311 ADS-309 B733-2 
208/416 Wye 80 S  3313 311 ADS-310 B734-2 
440 Wye 125/105 S/P  2944 312 ADS-309 B741-2 

Notes: 
1
 Limited single phase capability is available from some three phase rated configurations.  To obtain single phase rating, multipy the three phase 
kW rating by the Single Phase Factor3.  All single phase ratings are at unity power factor. 

2
 Standby (S), Prime (P) and  Continuous ratings (C). 

3
 Factor for the Single Phase Output from Three Phase Alternator formula listed below. 

4
 Maximum rated starting kVA that results in a minimum of 90% of rated sustained voltage during starting. 

 

Formulas for calculating full load currents: 
Three phase output Single phase output 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cummins Power Generation 
1400 73rd Avenue N.E. 
Minneapolis, MN 55432 USA 
Phone: 763 574 5000  
Fax: 763 574 5298 

  

Warning:  Back feed to a utility system can cause electrocution and/or property damage.  Do not connect to any building’s electrical system 
except through an approved device or after building main switch is open. 
 

Voltage

1000 x eFactorSinglePhas x kW

0.8 x 1.73 x Voltage

1000 x kW  
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PowerCommand® 2100 
digital generator set 
control  

 

 
 

Description 

The PowerCommand® 2100 Control is a microprocessor-
based generator set monitoring, metering and control 
system. The control provides an operator interface to the 
genset, digital voltage regulation, digital governing and 
generator set protective functions.  The integration of all 
the functions into a single control system provides 
enhanced reliability and performance compared to 
conventional control systems. 

The PowerCommand control is designed for mounting on 
the generator set and is suitable for use on a wide range of 
generator sets in non-paralleling applications.  The 
PowerCommand Control will directly read AC voltages up 
to 600 VAC and can be configured for any frequency, 
voltage and power connection configuration from 120 to 
600 VAC. 

The control offers a wide range of standard control and 
digital display features so custom control configurations 
are not needed to meet application specifications.  System 
reliability is not compromised by use of untested special 
components. 

Power for PowerCommand Control is usually derived from 
the generator set starting batteries.  It functions without 
degradation in performance over a voltage range from 8 
VDC to 35 VDC. 

Features 

Digital engine speed governing controls - Provide 
isochronous frequency regulation (optional on some 
genset models). 

Digital voltage regulation – 3-phase sensing. 

AmpSentry™ protective relay – UL Listed, true 
alternator over current protection. 

Analog and digital AC output metering. 

Battery monitoring system - Senses and warns 
against a weak battery condition. 

Digital alarm and status message display. 

Generator set monitoring - Displays status of all 
critical engine and alternator functions. 

Smart starting control system - Temperature dynamic 
integrated fuel ramping to limit black smoke and frequency 
overshoot, in addition to optimized cold weather starting. 

PCCNet Interface - A proprietary RS485 network 
interface to allow easy plug and play interface to remote 
annunciators, relay modules for extensible I/O and other 
devices. 

Advanced serviceability - Interfaces to InPower™, a 
PC-based software service tool.  A version of InPower is 
available for customer use. 

PowerCommand LonWorks® network (optional) - 
Provides interfaces to external devices through a twisted 
pair wire and other media. 

Certifications - Suitable for use on generator sets that 
are designed, manufactured, tested, and certified to 
relevant UL, NFPA, ISO, IEC, and CSA standards. 

Warranty and service - Backed by a comprehensive 
warranty and worldwide distributor service network. 
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Operator panel 
The operator panel provides the user with a complete 
package of easy to view and use information. Connections 
to the operator panel are locking plug interfaces for 
reliable, vibration-resistant interconnection to the 
generator set wiring harness. 

Control switches and functions 

Off/manual/auto mode control switch - The not in 
auto lamp will flash when the control is in the manual or off 
mode.  In the auto mode, the generator set can be started 
with a start signal from a remote device, such as an 
automatic transfer switch. 

Manual run/stop control switch - When the mode 
control switch is in the manual position and the 
manual/run/stop switch is pressed, the generator set will 
start, bypassing time delay start.  The control is 
configurable to include an idle period on manual start.  If 
the generator set is running in the manual mode, pressing 
the run/stop switch will cause the generator set to shut 
down after a cool down at idle period. 

Panel lamp/lamp test control switch - Depressing 
the panel lamp switch will cause the panel illumination to 
operate for approximately 10 minutes.  Pressing and 
holding the switch will sequentially illuminate all LED lamps 
on the panel to confirm proper operation of these 
components. 

Fault acknowledge/reset switch - The control 
includes a fault acknowledge function to allow the operator 
to reset the fault condition.  If the fault condition is not 
corrected, the fault will reappear, but will not be logged as 
a separate event.  Multiple faults can be logged and 
displayed at one time. 

Emergency stop control switch - Pressing the 
emergency stop switch will cause the generator set to 
immediately shut down.  The generator set is prevented 
from running or cranking with the switch pressed in. 

Operator adjustments - The control includes provisions 
for many set up and adjustment functions via raise/lower 
switches on the operator panel.  Functions that can be 
adjusted by the operator include: 
-  Time delay start (0-300 seconds) 
-  Time delay stop (0-600 seconds) 
-  Alternator voltage (+5%) 
-  Alternator frequency (+5%) 

Indicating lamps 

 

The operator panel includes a series of LED indicating 
lamps to allow the operator to view the general status of 
the generator set.  Functions displayed include: 

Green lamps to indicate generator set running (operating 
at rated voltage and frequency); remote start signal 
received. 

Red (flashing) lamp to indicate not-in-auto mode and a 
red lamp to indicate common shutdown. 

Amber lamp for common warning. 

Lamps (5) are configurable for color and function.  These 
lamps are configured with InPower for any condition 
monitored by the control.  Default configuration for these 
lamps include the following functions: 

-  Low oil pressure warning 
-  High engine temperature warning 
-  Low oil pressure shutdown 
-  Over speed shutdown 
-  Fail to start 

Analog AC metering panel (optional)  

 

 
The PowerCommand control can be equipped with an 
analog AC metering panel that simultaneously displays 3-
phase line-to-line AC volts and current, kW, power factor, 
and frequency. 

The meter panel is composed of a series of LEDs 
configured in bar graphs for each function.  The LEDs are 
color coded, with green indicating normal range values, 
amber for warning levels and red for shutdown conditions.  
Scales for each function are in % of nominal rated values.  
Resolution is 1% for values close to nominal and increases 
at values far from nominal. 

Alphanumeric display panel 

 

The PowerCommand control is provided with an 
alphanumeric display capable of displaying 2 lines of data 
with approximately 20 characters per line.  The display is 
accompanied by a set of six tactile-feel membrane 
switches that are used by the operator to navigate through 
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control menus and to make control adjustments.  (There 
are no rotary potentiometers in the control.  All 
adjustments are made via the display panel or InPower).  
Display is configurable for multiple languages.   It is 
configurable for units of measurement. 

All data on the control can be viewed by scrolling through 
screens with the navigation keys. 

The control displays all active fault conditions with the 
latest displayed first.  Active and inactive faults are 
displayed. 

The display panel includes a screen-saver timer that will 
turn off the display after 30 minutes of inactivity. Touching 
any key will turn the screen back on. 

Generator set hardware data - Generator set rating in 
kVA, complete generator set model number and provisions 
for generator set serial number, engine model and serial 
number, and alternator model and serial number.  The 
control stores the part number of the control and the 
software version present in the control. This information is 
read using InPower. 

Data logs - Number of start attempts and number of start 
attempts since reset.  Number of times generator set has 
run and duration of generator set running time. Generator 
set kWh produced.  The control also stores number of start 
attempts, operating hours and kW hours since each has 
been reset.  This data is read with InPower. 

Adjustment history - Provides a record of adjustment 
and setting changes made on the control and identifies 
whether adjustment was made via the operator panel or 
with a service tool.  If a service tool is used, the control 
provides a record of the serial number of the tool used.  
This information is read with InPower. 

Fault history - Provides a record of the most recent fault 
conditions with time stamp, along with the number of 
times each fault has occurred.  Up to 20 events are stored 
in the control non-volatile memory.  

 

Load profile data - Control logs data indicating the 
operating hours at percent of rated kW load in 10% 
increments.  The data is presented on the operator panel 
based on total operating hours on the generator set based 
on number of hours under 30% load and number of hours 
at more than 90% of rated.  InPower can be used to read 
data in detail (10% increments). 

Generator set output voltage - All phases, line-to-line 
and line-to-neutral, accuracy 1%.  Data for all phases is 
displayed simultaneously to allow viewing of voltage 
balance. 

Generator set output current - All phases, accuracy 
1%. Data for all phases is displayed simultaneously to 
allow viewing of load balance. 

Generator set output frequency. 

Generator set power output - PowerCommand 
displays generator set kW and kVA output  (average and 
individual phase and direction of flow), and power factor 
with leading/lagging indication.  Accuracy 5%. 

Generator set kWh power output - Displays total 
kilowatt-hours produced by the generator set and total 
produced since last reset, with time stamp of time of last 
reset. 

Generator set control temperature. 

Engine starting battery voltage. 

Engine lube oil pressure. 

Engine coolant temperature. 

Engine lube oil temperature (option on some 
genset models). 

System data display - The generator set will exchange 
data with Cummins Power Generation transfer switches 
utilizing PowerCommand transfer controls and other 
generator sets using the PowerCommand 2100 control 
that are located on the same site and interconnected using 
a PowerCommand network. Information displayed from 
each transfer switch in the system includes: transfer switch 
name (assigned by customer at site), kW load (when fitted 
with load monitoring equipment), sources available, source 
connected and if any alarm conditions are present on the 
switch.  Genset data includes genset name, kW load, 
status and name of any alarm conditions that are present. 

Service adjustments - The operator panel includes 
provisions for adjustment and set up of all control 
functions in the generator set.  The operator panel includes 
an access code that is used to protect the control from 
unauthorized service level adjustments. 

Internal control functions 

Engine control 

Remote start mode - PowerCommand accepts a 
ground signal from remote devices or a network signal to 
automatically start the generator set and immediately 
accelerate to rated speed and voltage. 

PowerCommand includes a smart starting system that is 
designed to quickly start the engine, minimize black 
smoke, minimize voltage and frequency overshoot, and 
oscillations on starting.  The control system does this by 
careful control of the engine fuel system and alternator 
excitation system. 

The control can incorporate a time delay start and a warm-
up period at idle speed.  See Engine governing for details. 

Sleep mode - PowerCommand can be configured to 
include a sleep mode.  When enabled, and when the mode 
select switch is in the off position, the control will revert to 
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a low power consumption mode until a control switch on 
the operator panel is operated (reset, panel lamp, manual 
run or emergency stop). 

Data logging - The control maintains a record of manual 
control operations, warning and shutdown conditions, and 
other events. The control also stores critical engine and 
alternator data before and after a fault occurs, for use by 
InPower and the technician in evaluating the root causes 
for the fault condition. 

Fault simulation mode - PowerCommand, in 
conjunction with InPower software, will accept commands 
to allow a technician to verify the proper operation of all 
protective functions of the control by simulating failure 
modes or by forcing the control to operate outside of its 
normal operating ranges.  

Engine starting - The control system automatically 
controls the engine starter and provides proper engine 
fueling and alternator control to provide fast and efficient 
starting. 

Cycle cranking - Configurable for number of starting 
cycles (1 to 7) and duration of crank and rest periods.  
Control includes starter protection algorithms to prevent 
the operator from specifying a starting sequence that 
might be damaging. 

Time delay start and stop (cool down) - Configurable 
for time delay of 0-300 seconds prior to starting after 
receiving a remote start signal; and for time delay of 0-600 
seconds prior to ramp-to-idle or shutdown after signal to 
stop in normal operation modes.  Default for both time 
delay periods is 0 seconds. 

Engine governing 

The PowerCommand control includes integrated digital 
governing capability to directly drive an engine fuel control 
valve.  Features of the governing system (when enabled) 
include: 

Isochronous governing - Controls engine speed within 
+0.25% for any steady state load from no load to full load.  
Frequency drift will not exceed +0.5% for a 33 °C (60 °F) 
change in ambient temperature over an 8 hour period. 

Temperature dynamics - Modifies the engine fuel 
system (governing) control parameters as a function of 
engine temperature.  Allows engine to be more responsive 
when warm and more stable when operating at lower 
temperature levels. 

Smart idle mode - Engine governing can be regulated at 
an idle speed for a programmed period on automatic stop 
of the engine or in manual mode.  In an automatic mode, 
the control will bypass the idle period if the engine is at a 
low load level for sufficient duration for cool down. During 
idle mode engine protective functions are adjusted for the 
lower engine speed, and alternator function and 
protections are disabled. 

Idle speed can be initiated by the operator when the 
generator set is running in the manual mode. 

Glow plug control (optional) - Modifies the engine start 
cycle to include a programmed time period for operation of 
glow plugs.  This feature is available on generator sets that 
require glow plug control only. 

Alternator control 

PowerCommand includes an integrated 3-phase line-to-
neutral sensing voltage regulation system that is 
compatible with either shunt or PMG type excitation 
systems (some generator set models are always PMG).  
The voltage regulation system is full wave rectified and has 
a PWM output for good motor starting capability and 
stability when powering non-linear loads.  Major system 
features include: 

Digital output voltage regulation - PowerCommand 
will regulate output voltage to within 0.5% for any loads 
between no load and full load.  Voltage drift will not exceed 
+0.5% for a 33 °C (60 °F) change in temperature in an 8 
hour period.  On engine starting, or sudden load 
acceptance, voltage is controlled to a maximum of 5% 
overshoot over nominal level. 

Torque-matched V/Hz overload control - The voltage 
roll-off set point and rate of decay (i.e., the slope of the 
V/Hz curve) is adjustable in the control. 

Fault current regulation - PowerCommand will 
regulate the output current on any phase to a maximum of 
3 times rated current under fault conditions for both single 
phase and three phase faults.  The regulation system will 
drive a permanent magnet generator (PMG) to provide 3 
times rated current on all phases for motor starting and 
short circuit coordination purposes. 

Protective functions 
On a warning condition the control will indicate a fault by 
lighting the warning LED on the control panel and 
displaying the fault name and code on the operator display 
panel.  The nature of the fault and time of occurrence are 
logged in the control.  The service manual and InPower 
service tool provide service keys and procedures based on 
the service codes provided. 

On a shutdown condition, the control will light the 
shutdown LED on the control panel, display the fault name 
and code, initiate shutdown and lock out the generator set. 
The control maintains a data log of all fault conditions as 
they occur and time stamps them with the controller run 
time and engine operating hours data. Adjustments to 
most set points are made using the InPower service tool. 

The control system includes a “fault bypass” mode that 
may be enabled by a service technician.  The fault bypass 
mode forces the system to function regardless of the 
status of protective functions. (Each function must be 
individually bypassed.) In this mode the only protective 
functions that are operational are over speed, loss of 
speed sensor, moving the control switch to the off position 
or pressing the emergency stop switch.  The control 
maintains a record of the time that the mode is enabled, 
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and all warning or shutdown conditions that have occurred 
while in the “fault bypass” mode. 

The control system automatically captures the generator 
set logged parameters on a fault condition. 

Many protective functions within the control system are 
configurable for warning, shutdown or both (2 levels).  
Exceptions to this include functions such as over speed 
conditions and loss of speed sensing.  In addition, some 
functions can incorporate control functions as a 
consequence of a fault. 

System protective functions: 

Ground fault warning (optional) - 600 VAC class 
generator sets with solid ground.  Ground fault sensing is 
adjustable over a range of 100-1200 amps with time 
delays of 0-1 second.  May be configured for shutdown 
rather than alarm. 

Configurable alarm and status inputs - 
PowerCommand will accept up to four alarm or status 
inputs (configurable contact closed to ground or open) to 
indicate customer-specified conditions.  The control is 
programmable for warning, shutdown or status indication, 
and for labeling the input. Eight additional faults can be 
input to the control via the network. 

Emergency stop - Annunciated whenever the local or 
remote emergency stop signal is received.  Alarm panel 
distinguishes between local or remote operation. 

Engine protection 

Over speed shutdown - Default setting is 115% of 
nominal. 

Low lube oil pressure shutdown - Level is preset to 
match the capabilities of each engine.  Control includes 
time delays to prevent nuisance shutdown signals. 

Low lube oil pressure warning - Level is preset to 
match the capabilities of each engine. Control includes 
time delays to prevent nuisance shutdown signals. 

 

High coolant temperature shutdown - Level is preset 
to match the capabilities of each engine.  Control includes 
time delays to prevent nuisance shutdown signals. 

High coolant temperature warning - Level is preset 
to match the capabilities of each engine.  Control includes 
time delays to prevent nuisance shutdown signals. 

High oil temperature warning (optional) - Level is 
preset to match the capabilities of each engine.  Control 
includes time delays to prevent nuisance shutdown 
signals. 

Low coolant level warning/shutdown - Optional on 
some genset models. 

Low coolant temperature warning - Indicates that 
engine temperature may not be high enough for a 10-
second start or proper load pickup. 

Low and high battery voltage warning - Indicates 
battery charging system failure by continuously monitoring 
battery voltage. 

Weak battery warning - The control system will test the 
battery bank each time the generator set is signaled to 
start, and indicate a warning if the generator set battery 
indicates impending failure. 

Dead battery shutdown - Indicates that generator set 
failed to start due to failed starting battery. 

Fail to start (overcrank) shutdown. 

Fail to crank shutdown - Control has signaled starter to 
crank engine but engine does not rotate. 

Redundant starter disconnect. 

Cranking lockout - The control will not allow the starter 
to attempt to engage or to crank the engine when the 
engine is rotating. 

Sensor failure indication - All analog sensors are 
provided with sensor failure logic to indicate if the sensor 
or interconnecting wiring has failed.  Separate indication is 
provided for fail high or low. 

AmpSentry protective relay 

AmpSentry protective relay is a UL Listed comprehensive 
monitoring and control system integral to the 
PowerCommand Control System that guards the electrical 
integrity of the alternator and power system by providing 
protection against a wide array of fault conditions in the 
generator set or in the load.  It also provides single and 
three phase fault current regulation so that downstream 
protective devices have the maximum current available to 
quickly clear fault conditions without subjecting the 
alternator to potentially catastrophic failure conditions. See 
document R1053 below for a full size time over current 
curve. 

Over current warning - Output current on any phase at 
more than 110% of rating for more than 60 seconds or 
more than 400% for more than 1 second. 

Over current shutdown (51) - Output current on any 
phase is more than 110%, less than 175% of rating and 
approaching thermal damage point of alternator.  Control 
includes algorithms to protect alternator from repeated 
over current conditions over a short period of time. 
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Short circuit shutdown - Output current on any phase 
is more than 110%, more than 175% of rating, and 
approaching thermal damage point of alternator.  Control 
includes algorithms to protect alternator from repeated 
over current conditions over a short period of time. 

High AC voltage shutdown (59) - Output voltage on 
any phase exceeds preset values.  Time to trip is inversely 
proportional to amount above threshold.  Values 
adjustable from 105-125% of nominal voltage with time 
delay adjustable from 0.25-10 seconds.  Default value is 
110% for 10 seconds. 

Low AC voltage shutdown (27) - Voltage on any phase 
has dropped below a preset value.  Adjustable over a 
range of 50-95% of reference voltage, time delay 2-10 
seconds.  Default value is 85% for 10 seconds.  Function 
tracks reference voltage. 

Under frequency shutdown (81u) - Generator set 
output frequency cannot be maintained.  Settings are 
adjustable from 0-10 Hz below nominal governor set point 
for a 0-20 second time delay.  Default: 6 Hz, 10 seconds. 

Over frequency shutdown/warning (81o) - 
Adjustable for operation in a range of 0-10 Hz above 
nominal frequency, with a time delay of 0-20 seconds.  
Defaults: Disabled. 

Over load (kW) warning - Provides a warning indication 
when engine is operating at a load level over a set point or 
due to under frequency.  Adjustment range: 50-140% of 
rated kW, 0-120 second delay.  Defaults: 105%, 60 
seconds. 

Reverse power shutdown (32) - Adjustment range: 5-
20% of standby kW rating, delay 1-15 seconds.  Defaults: 
10%, 3 seconds. 

Reverse Var shutdown - Shutdown level is adjustable: 
threshold 0.15-0.50 per unit, delay 10-60 seconds.   
Defaults: 0.20, 10 seconds. 

Excitation fault - Shutdown of generator set will occur 
on loss of voltage sensing inputs to control. 

 

Environment 
The control is designed for proper operation without 
recalibration in ambient temperatures from -40 °C to     
+70 °C (-40 °F to +158 °F), and for storage from 55 °C to 
+80 °C (-67 °F to +176 °F).  Control will operate with 
humidity up to 95%, non-condensing.  Control operation is 
not restricted by altitude. 

The control system is housed in a NEMA 3R/IP53 
enclosure.  The operator control panel has a single 
membrane surface which is impervious to the effects of 
dust, moisture, oil and exhaust fumes.  The panel uses 
sealed membrane or oil-tight switches to provide long 
reliable service life in harsh environments. 

The control system is specifically designed and tested for 
resistance to RFI/EMI and to resist the effects of vibration 
to provide a long reliable life when mounted on a generator 
set. The control includes transient voltage surge 
suppression to provide compliance to referenced 
standards. 

Control interface 
Input signals to the PowerCommand control 
include: 

Remote start signal - May be connected via either 
discrete signal or Lon™ Network, or both. 

Remote emergency stop. 

Remote alarm reset. 

Configurable customer inputs - Control includes (4) 
input signals from customer discrete devices that are 
configurable for warning, shutdown or status indication, as 
well as message displayed. 

Output signals from the control include four 
configurable relay drivers.  Defaults for these 
are: 

Generator set common warning signal - Operates 
when unit set is running under alarm conditions. 

Generator set common shutdown signal. 
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Not in auto - Indicates that the mode control switch is 
not in the auto position or that the genset is shutdown 
under a fault condition. 

Ready to load (generator set running) signal - 
Operates when the generator set has reached 90% of 
rated speed and voltage and latches until generator set is 
switched to off or idle mode. 

Control power for auxiliary devices is available from the 
controller. 

Network connections include: 
PCCNet interface - A proprietary dedicated RS485 
network for use in operating remote annunciator panels 
and remote I/O modules. 

Serial interface - This communication port is to allow 
the control to communicate with a personal computer 
running InPower software. 

Echelon® LonWorks® interface (optional). 

Software 
InPower - A PC-based software service tool that is 
designed to directly communicate to PowerCommand 
generator sets and transfer switches to facilitate service 
and monitoring of these products. 

PowerCommand for Windows® - A software tool that 
is used primarily by operators to remotely monitor and 
control generator sets, transfer switches and other on-site 
power system devices. 

Warranty 
PowerCommand control systems are a part of complete 
power systems provided by Cummins Power Generation, 
and are covered by a one-year limited warranty as a 
standard feature. 

Extended warranty options are available for coverage up to 
10 years. 

Certifications 
PowerCommand meets or exceeds the requirements of 
the following codes and standards: 

NFPA110: For Level 1 systems 
UL508: Recognized or Listed and suitable for use on     
UL 2200 Listed generator sets 
CSA C282-M1999: Compliance 

CSA 22.2: No. 14 M91 Industrial Controls 
ISO 8528-4: 1993 compliance, Controls and Switchgear 
NFPA99: Standard for Health Care Facilities 
CE Mark: Control system suitable for use on generator 
sets to be CE-marked 
EN 50081-2: Industrial Emissions 
EN 50082-2: Industrial Susceptibility 
ISO 7637, pulses #2b, 4: DC Supply Surge Voltage 
Test 
Mil Std 202C, Method 101: Salt Fog Test  
ANSI C62.41: Surge Withstand 
IEC 801.2, 3, 4, 5: For Susceptibility, Conducted and 
Radiated Electromagnetic Emissions. 
ISO9001: PowerCommand control systems and 
generator sets are designed and manufactured in ISO9001 
certified facilities. 

Options and accessories 

 Analog AC metering display - Provides a bar graph 
display of 3-phase AC volts and amps, kW, power 
factor and frequency. 
 Key-type mode select switch - Replaces 
off/manual/auto switch with a key-type switch. 
 Ground fault alarm module - Installs a separate ground 
fault indication relay and harness into a control 
customer input. 
 Exhaust temperature monitoring. 
 Digital remote annunciator. 
 Digital output relay module - Provides (3) relays, each 
with 2 normally open and 2 normally closed contacts 
rated 10 A at 600 VAC, 5 A at 24 VDC.  Functions of the 
relays are configurable. 
 Engine oil temperature indication - Some genset 
models incorporate this feature as standard.  On all 
models, the control may be configured to include an oil 
temperature warning or shutdown when oil temperature 
sensing is provided. 
 CAN engine interface (optional on some models).  
Allows the genset control to directly monitor an engine 
control module. 
 LON interface. 
 Input/output expansion module – Provides up to 16 
configurable Form-C relays, 12 configurable discrete 
inputs and 8 analog inputs. 
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See your distributor for more information 
 
 
 

 
 
 
 
 
 
 
 
 
 
Cummins Power Generation 

Americas 
1400 73rd Avenue N.E. 
Minneapolis, MN 55432 USA 
Phone: 763 574 5000  
Fax: 763 574 5298 

Europe, CIS, Middle East and Africa 
Manston Park Columbus Ave. 
Manston Ramsgate 
Kent CT 12 5BF   United Kingdom 
Phone 44 1843 255000 
Fax 44 1843 255902 

Asia Pacific 
10 Toh Guan Road #07-01 
TT International Tradepark 
Singapore 608838 
Phone 65 6417 2388 
Fax 65 6417 2399 

Warning:  Back feed to a utility system can cause electrocution and/or property damage. Do not connect to any building electrical except 
through an approved device or after building main breaker is open. 
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ALTERNATOR DATA SHEET Frame Size: HC6G
CHARACTERISTICS

WEIGHTS:

EXCITATION CURRENT:

INSULATION SYSTEM:

Wound Stator Assembly
Rotor Assembly
Complete Alternator

Full Load

Class H Throughout

Amps2.5

lb1998
lb1689
lb4240

kg900
kg761
kg1910

No Load Amps0.5

MAXIMUM SPEED: rpm2250

3 Ø RATINGS (0.8 power factor) 60 Hz

240/416

665
831

640
800

580
725

730
913

700
875

650
813

50 Hz

220/380 254/440240/415

656
820

640
800

600
750

656
820

640
800

600
750

656
820

640
800

600
750

(Based on specified temperature rise 
at 40ºC ambient temperature)

150ºC Rise Ratings

125ºC Rise Ratings

105ºC Rise Ratings

kW
kVA

kW
kVA

kW
kVA

220/380
110/190* 120/208*

277/480

837
1046

800
1000

730
913

139/240*
347/600

837
1046

800
1000

730
913

110/190* 120/208* 127/220*

REACTANCES (per unit, ±10%)

(Based on full load at 125ºC Rise Rating 240/416

3.87
0.31
0.23
0.27
0.03

3.53
0.28
0.21
0.24
0.03

220/380
110/190* 120/208*

220/380 254/440240/415

3.14
0.25
0.17
0.21
0.03

2.63
0.21
0.15
0.18
0.02

2.34
0.19
0.13
0.16
0.02

277/480

3.03
0.24
0.18
0.21
0.03

139/240*
347/600

2.96
0.22
0.16
0.20
0.03

110/190* 120/208* 127/220*

Synchronous
Transient
Subtransient
Negative Sequence
Zero Sequence

MOTOR STARTING Broad Range Broad Range600

Maximum  kVA  (90% Sustained Voltage) 2944 2944 2000

Broad Range Broad Range600

0.185
0.025

0.185
0.025

0.185
0.025

TIME CONSTANTS
Transient
Subtransient
Open circuit
DC

2.350
0.040

2.350
0.040

2.350
0.040

Broad Range Broad Range600

0.0074
1.3700

0.0110
1.3700

0.0074
1.3700

WINDINGS
Stator Resistance
Rotor Resistance
Number of Leads 6 (12 Optional) 6 6 (12 optional)

(Sec)

(@ 20ºC )

(Ohms per phase)
( Ohms)

80ºC Rise Ratings kW
kVA

520
650

568
710

632
790

520
650

520
650

520
650

632
790

ADS - 309F

* 12 lead reconnectible option is required to obtain low (parallel wye) voltages.
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                                            NEWAGE INTERNATIONAL                                

THERMAL DAMAGE CURVE
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                                       THERMAL DAMAGE CURVE

 The curve is drawn for the following conditions

 a)  1 per unit current is referred to class F rating at minimum volts.
 
 b)  Windings are assumed to be either hot or cold in an ambient of 30C.
 
 c)  For overload and short circuit capacities of each frame, refer to sales 
       literature.
 
 d)  Once tripped, the Newage protection unit takes 8 - 10 sec to operate,
       irrespective of
      stator overload current value, it should therefore be regarded only as a
      BACK-UP to whatever system the customer chooses to install. 
      It is ADVISABLE for customer to provide independent means of
      protection for overload current up to 3 per unit.
      It is IMPERATIVE to provide separate protection beyond 3 per unit in order
      to cover for L-L or L-N short circuits.

 e) The curve is intended only as a guidance towards selection of protective
      devices and values taken from it should not be taken as absolute or guaranteed.

1 hour

30 min

10 min 

 5 min 

 2 min 

 1 min 

 10 sec 
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Exhaust Emission Data Sheet 
600DQCA 

60 Hz Diesel Generator Set 
 

 
 Nonroad 
 

Engine Information: 
Model: Cummins Inc QSK23-G7 NR2 Bore: 6.69 in. (170 mm) 
Type: 4 Cycle, In Line, 6 Cylinder  Diesel Stroke: 6.69 in. (170 mm) 
Aspiration: Turbocharged and CAC Displacement: 1413 cu. in. (23.1 liters ) 
Compression Ratio: 16.0:1 
Emission Control Device: Turbocharged with Charge Air Cooled 

 
 1/4 1/2 3/4 Full Full 
PERFORMANCE DATA Standby Standby Standby Standby Prime 
Engine HP @ Stated Load (1800 RPM) 226 453 679 905 815 

Fuel Consumption (gal/hr) 13.7 23.1 32.7 42.0 38.4 

Exhaust Gas Flow (CFM) 2005 3055 4045 4835 4520 

Exhaust Temperature ( °F) 595 710 775 825 805 

      

EXHAUST EMISSION DATA      

      

HC (Total Unburned Hydrocarbons) 1.05 0.47 0.28 0.19 0.23 

NOx (Oxides of Nitrogen as NO2) 2.80 3.00 3.60 4.40 4.10 

CO (Carbon Monoxide) 1.50 0.56 0.24 0.16 0.19 

PM (particular Matter) 0.32 0.16 0.06 0.04 0.05 

SO2 (Sulfur Dioxide) N/A N/A N/A N/A N/A 

Smoke (Bosch) 1.10 0.90 0.50 0.40 0.50 

All values are Grams per HP-Hour 

 

TEST CONDITIONS 
 
Data was recorded during steady-state rated engine speed (± 25 RPM) with full load (±2%).  Pressures, temperatures, 
and emission rates were stabilized. 
 
Fuel Specification: 46.5 Cetane Number, 0.035 Wt.% Sulfur; Reference ISO8178-5, 40CFR86.1313-98 Type 2-

D and ASTM D975 No. 2-D. 
Fuel Temperature: 99 ± 9 °F (at fuel pump inlet) 
Intake Air Temperature: 77 ± 9 °F 
Barometric Pressure: 29.6 ± 1 in. Hg 
Humidity: NOx measurement corrected to 75 grains H2O/lb dry air 
Reference Standard: ISO 8178 
  
The NOx, HC, CO and PM emission data tabulated here were taken from a single engine under the test conditions shown above. Data for the other 
components are estimated.  These data are subjected to instrumentation and engine-to-engine variability.  Field emission test data are not guaranteed 
to these levels.  Actual field test results may vary due to test site conditions, installation, fuel specification, test procedures and instrumentation.  Engine 
operation with excessive air intake or exhaust restriction beyond published maximum limits, or with improper maintenance, may results in elevated 
emission levels. 

 
 
 
 
Cummins Power Generation Data and Specifications Subject to Change Without Notice eds-1086b 
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EPA Tier 2 Exhaust Emission 
Compliance Statement 

600DQCA 
60 Hz Diesel Generator Set 

 
 
Compliance Information: 
The engine used in this generator set complies with the Tier 2 emissions limits of U.S EPA New Source 
Performance Standards for Stationary Emergency engines under the provisions of 40 CFR 60 Subpart IIII  when 
tested per ISO 8178 D2. 
 
Engine Manufacturer: Cummins Inc 
EPA Certificate Number: CEX-NRCI-11-24 
Effective Date: 12/17/2010 
Date Issued: 12/17/2010 
EPA Diesel Engine Family: BCEXL023.AAB 
CARB Executive Order:  
 
Engine Information:     

Model: Cummins Inc  QSK23-G7 NR2 Bore: 6.69 in. (170 mm) 
Engine Nameplate HP: 1220   
Type: 4 Cycle, In Line, 6 Cylinder  Diesel Stroke: 6.69 in. (170 mm) 
Aspiration: Turbocharged and Charged After Cooled(Air-to-

Air) 
Displacement: 1413 cu. in. ( 23.15 liters ) 

Compression Ratio: 16.0:1    
Emission Control Device: Turbocharged and Charged After Cooled(Air-to-Air) 

 
 

 

 
 
 
 
U.S. Environmental Protection Agency NSPS Stationary Emergency  Tier 2 Limits 

  
  (All values are Grams per HP-Hour) 
 COMPONENT   
 NOx + HC (Oxides of Nitrogen as NO2 

+ Non Methane Hydrocarbons) 
 4.77 

 CO (Carbon Monoxide)  2.61 
 PM (Particulate Matter)  0.15 
 
Engine operation with excessive air intake or exhaust restriction beyond published maximum limits, or with improper maintenance, may result in elevated 
emission levels. 

 
 
 
 
Cummins Power Generation Data and Specifications Subject to Change Without Notice epa-1120f 
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Cooling System Data

 
 

DQCA
EPA NSPS Stationary 

Emergency:Tier 2
 
 
 
 
 

High Ambient Air Temperature Radiator Cooling System 
    

Max Cooling @ Air Flow Static Restriction, 
Unhoused (inches water/mm water) 

 

Housed in Free Air, No Air Discharge Restriction 

   0.0/0.0 0.25/6.4 0.5/12.7 0.75/19.1      

 
Duty 

Rating 
(kW) 

Maximum Allowable Ambient Temperature, Degree C 

 Standby 600 60 59 57 53      
60 Hz Prime 545 N/A N/A N/A N/A      
 Continuous  N/A N/A N/A N/A      
 Standby  N/A N/A N/A N/A      
50 Hz Prime  N/A N/A N/A N/A      
 Continuous  N/A N/A N/A N/A      

 
 
 
 
 
 
 
Notes: 
1. Data shown are anticipated cooling performance for typical generator set. 

2. Cooling data is based on 1000 ft (305 m) site test location. 

3. Generator set power output may need to be reduced at high ambient conditions. Consult generator set data sheet for derate schedules. 

4. Cooling performance may be reduced due to several factors including but not limited to: Incorrect installation, improper operation, fouling of the 
cooling system, and other site installation variables. 
 

 

 
 
 
 
Cummins Power Generation Specification May Change Without Notice Bulletin  mcp-173c
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                 Sound Data 

600DQCA 60Hz 

 
Sound Pressure Level @ 7 meters, dB(A) 

See Notes 1-8 listed below 
Configuration 

 Measurement Location Number 
Average 

1 2 3 4 5 6 7 8 

Standard - Unhoused Infinite 
Exhaust 89 93 94 95 98 95 93 93 94 

 
F200 –Weather  

 

Mounted 
Muffler 84 80 78 89 90 90 77 80 86 

F201 - Quiet Site II First Stage Mounted 
Muffler 84 79 72 73 77 73 73 79 78 

 
F202 - Quiet Site II Second 

Stage 

 
Mounted 
Muffler 

72 70 73 73 74 75 74 71 73 

 
 

Sound Power Level, dB(A) 
See Notes 2-6, 9, 10 listed below 

Configuration 
 Octave Band Center Frequency (Hz) Overall Sound 

Power Level 63 125 250 500 1000 2000 4000 8000 

Standard - Unhoused  Infinite 
Exhaust 82 101 106 112 114 114 112 107 120 

 
F200 –Weather  

 

Mounted 
Muffler 92 101 106 108 107 106 103 98 114 

F201 - Quiet Site II First Stage Mounted 
Muffler 91 99 100 101 100 100 99 94 108 

 
F202 - Quiet Site II Second Stage 

 
Mounted 
Muffler 

85 95 95 92 99 98 98 90 105 

 
 

Exhaust Sound Pressure Level @ 1 meter,  dB(A) 

Open Exhaust 
 (No Muffler  Rated Load) 

Octave Band Center Frequency (Hz) Sound 
Pressure 
Level 

63 125 250 500 1000 2000 4000 8000 

104 111 119 120 120 125 125 123 131 
 
 
 
Note:  

1. Position 1 faces the engine front.  The positions proceed around the generator set in a counter-clockwise direction in 45° increments.  All 
positions are at 7m (23 ft) from the surface of the generator set and 1.2m (48”) from floor level. 

2. Sound levels are subject to instrumentation, measurement, installation and manufacturing variability. 
3. Sound data with remote-cooled generator sets are based on rated loads without cooling fan noise. 
4. Sound levels for aluminum enclosures are approximately 2 dB(A)s higher than listed sound levels for steel enclosures. 
5. Sound data for generator set with infinite exhaust do not include exhaust noise. 
6. Data is based on full rated load with standard radiator-cooling fan package 
7. Sound Pressure Levels are measured per ANSI S1.13 and ANSI S12.18, as applicable. 
8. Reference sound pressure is 20 µPa. 
9. Sound Power Levels per ISO 3744 and ISO 8528-10, as applicable. 

10. Reference power = 1 pw (10-12 

11. 
W) 

Exhaust Sound Pressure Levels are per ISO 6798, as applicable. 
 
 
 
Cummins Power Generation Data and Specification Subject to Change Without Notice Bulletin   msp-1011e 
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POWERPACT® P-Frame Molded Case
Circuit Breakers (Standard or 100% rated up to 1200A)

POWERPACT Molded Case Circuit Breakers lead the industry 
with proven, reliable protection and innovative design. Providing
unparalleled performance and control, this generation of P-frame
circuit breakers features exclusive MICROLOGIC® Trip
Units, which allow for a range of sophisticated applications for
metering and monitoring. In addition, units can be interchanged to
allow for maximum flexibility and are field-installable for easy
upgrades as needed.

The circuit breakers are available in 100%
rated construction up to 1200 A to meet a broad range of
commercial and industrial application needs.

Full-Featured Performance

■ P-frame – 1200A available in both standard and 100% ratings
with sensor sizes 250–1200A. Interrupting ratings (AIR) 

   J-65kAIR at 480 VAC  
    ■ MICROLOGIC 3.0 Trip Unit  

        

The most compact and innovative molded case circuit breakers 

P-Frame 1200 A
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Onboard Intelligence

For “smarter breakers,” a range of MICROLOGIC® Trip Units
provides advanced functionality, such as a communications
interface, and power metering and monitoring capabilities.
With the appropriate MICROLOGIC Trip Unit, you can
communicate with breakers, gather power information,
monitor events and remotely control breakers based on
predetermined conditions, leading to substantial savings in
electrical system operating costs.

These interchangeable, microprocessor-controlled, plug-in
devices provide the next generation of protection, measure-
ment and control functions, delivering not only greater
electrical system safety but also improved system integration
and coordination.

MICROLOGIC® Trip Units

Order Number 0612HO0201
© 2002 Schneider Electric    All rights reserved

Contact your Square D sales representative for additional 
information. Or, visit www.SquareD.com.

MICROLOGIC 3.0 and 5.0
■ Basic circuit protection including 

long-time, instantaneous and optional
short-time adjustments

MICROLOGIC 3.0A, 5.0A and 6.0A
■ Long-time, instantaneous and optional

short-time adjustments

■ Integrated ammeter and phase
loading bar graph

■ LED trip indicator

■ Zone selective interlocking with 
downstream and upstream breakers

■ Optional ground-fault protection

■ Optional MODBUS® communications
interface 

MICROLOGIC 5.0P and 6.0P
■ Long-time, instantaneous and optional 

short-time adjustments

■ Advanced relay protection (current
imbalance, under/over voltage, etc.)

■ Inverse Definite Minimum Time Lag
(IdmtL) long-time delay curve shaping
for improved coordination

■ Basic power metering and monitoring
functions

■ Standard MODBUS communications
interface compatibility with
POWERLOGIC® installations

■ Standard GF alarm on 5.0P.
6.0P has equipment ground-fault
tripping protection

MICROLOGIC 5.0H and 6.0H
■ All 5.0P and 6.0P functions

■ Enhanced POWERLOGIC power
metering and monitoring capabilities

■ Basic power quality (harmonic)
measurement

■ Waveform capture

 

POWERPACT® P-Frame Molded Case Circuit Breakers 
(Standard or 100% rated up to 1200 A)
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SECONDS AT  6 x Ir

MICROLOGIC® 3.0 A TRIP UNIT
CHARACTERISTIC TRIP CURVE NO. 613-6

Long-time Pickup and Delay

The time-current curve information is to be used
for application and coordination purposes only. 

Curves apply from -30°C to +60°C ambient
temperature.

Notes:

1. There is a thermal-imaging effect that can act
to shorten the long-time delay. The thermal-
imaging effect comes into play if a current
above the long-time delay pickup value exists
for a time and then is cleared by the tripping of
a downstream device or the circuit breaker
itself. A subsequent overload will cause the
circuit breaker to trip in a shorter time than
normal. The amount of time delay reduction is
inverse to the amount of time that has elapsed
since the previous overload. Approximately 20
minutes is required between overloads to
completely reset thermal-imaging.

2. The end of the curve is determined by the
instantaneous setting.

3. Total clearing times shown include the
response times of the trip unit, the circuit
breaker opening, and the extinction of the
current.

4. See 613-8 for instantaneous pickup trip curve.

© 2000 Schneider Electric all rights reserved

Curve No. 0613TC0006
December 2000

Drawing No. B48095-613-06Schneider Electric Brands
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M-frame, P-frame, R-frame and NS630b–NS3200 Electronic Trip Circuit Breakers 
Section 11—Trip Curves

Micrologic 3.0A Trip Unit Characteristic Trip Curve
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Curve No. 0613TC0008
Drawing No. B48095-613-08

Micrologic 3.0A Trip Unit

Instantaneous Pickup, 1.5X to 12X

Characteristic Trip Curve No. 613-8

The time-current curve information is to be used 
for application and coordination purposes only.

Curves apply from -30°C to +60°C (-22°F to 
+140°F) ambient temperature.

Notes:

The end of the curve is determined by the 
interrupting rating of the circuit breaker.

Total clearing times shown include the response 
times of the trip unit, the circuit breaker opening, 
and the extinction of current.

The instantaneous region of the trip curve shows 
maximum total clearing times. Actual clearing 
times in this region can vary depending on the 
circuit breaker mechanism design and other 
factors. The actual clearing time can be 
considerably faster than indicated. Contact your 
local sales office for additional information.

See trip curve 613-6 on page 112 for long-time 
pickup and delay trip curves.
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M-frame, P-frame, R-frame and NS630b–NS3200 Electronic Trip Circuit Breakers 
Section 11—Trip Curves

Table 72: Instantaneous Override Values Characteristic Trip Curve

UL/IEC Circuit Breaker
Instantaneous Override1

(kA RMS) 

1 Note: Faults at or above instantaneous override value will be cleared at 25 msec or less.

      
 

PJ 800 10 ± 10%
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NRG
Intelligent Engine Start Battery Charger

The Smart Choice for Mission-Critical Engine Starting

• Fast, accurate, mission-critical charging – gives best starting reliability
• Replace nearly any charger – without planning ahead
• Industry-fi rst battery-fault alarm - helps dispatch service early
• 1 million hour observed MTBF – means longest charger life
• Smart design – stops load dump and other damaging transients

www.sens-usa.com • info@sens-usa.com • Toll-free 866.736.7872 • 303.678.7500

NRG
Intelligent Engine Start Battery Charger

Our energy means business®
61



Failure to start due to battery problems is the 
leading cause of inoperable engine generator sets.  

SENS NRG battery charger maximizes starting system reliability while slashing genset servicing costs:

One NRG replaces almost any charger without extra site visits.  Installers can select or change at
any time 120, 208 or 240 volts AC input, 12 or 24-volt battery and output settings optimized for nearly
any lead-acid or nickel cadmium battery.

Easy to understand user interface provides state-of-the-art system status – including digital
metering, NFPA 110 alarms and a battery fault alarm that can send service personnel to the site
before failure to start. 

Batteries charged by NRG give higher performance and last longer. In uncontrolled environments
precision charging by SENS increases battery life and watering intervals
400% or more.  

NRG meets all relevant industry standards – including UL, NFPA 110 and CE.  All units are either C-UL 
listed or C-UL recognized.  50/60 Hz units add CE marking to UL agency marks.

EnerGenius reliability technology built into every charger includes:  
• All-electronic operation with generous component de-rating
• Disconnected/reversed/incorrect voltage battery alarm and protection
• Protection of connected equipment against load dump transients 
• Widest temperature rating, and overtemperature protection
• Superior lightning and voltage transient protection
• Demonstrated fi eld MTBF > 1 million hours
• Standard 3-year warranty and available reimbursement of customer fi eld service costs

Earn the best return on your charger
investment – choose SENS NRG

NRG Battery Charger Benefi ts and Features
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NRG Specifi cations
AC Input
Voltage 110-120/208-240 VAC, +10%, single phase, switch selectable
Input current 10A charger: 6.6/3.3 amps maximum
 20A charger: 12.6/6.3 amps maximum
Frequency 60 Hz +5% standard; 50/60 Hz +5% optional
Input protection 1-pole fuse, soft-start, transient suppression

Charger Output
Nominal voltage ratings 12 or 24 volt nominal
Optional voltage rating 12/24 volt, fi eld selectable
Battery settings Six discrete battery voltage programs
 - Low or high S.G. fl ooded
 - Low or high S.G. VRLA
 - Nickel cadmium 9, 10, 18, 19 or 20 cells
Regulation +0.5% (1/2%) line and load regulation
Current 10 or 20 amps nominal
Electronic current limit 105% rated output typical – no crank disconnect required
Charge characteristic Constant voltage, current limited, 4-rate automatic equalization
Temperature compensation Enable or disable anytime, remote sensor optional
Output protection Current limit, 1-pole fuse, transient suppression

User Interface, Indication and Alarms
Digital meter Switch-selectable meter for output volts, amps
Accuracy    +2% volts, +5% amps
Alarms LED and Form C contact(s) per table:
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status display

Standard
4-rate charging

1. Alarms “1” available only on 10A charger
2. Form C contact provides summary alarm of these conditions.  BBHH 
    chargers include this alarm confi guration. Contacts rated 2A @ 26 VDC resistive
3. Battery fault alarm indicates these fault conditions:
      - Battery disconnected - Battery polarity reversed - Mismatched charger
      battery voltage - Open or high resistance charger to battery connection
      - Open battery cell or excessive internal resistance
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Controls
AC input voltage select Field-selectable switch
Optional 12/24-volt output select Field-selectable two-position jumper 
Battery program select Field-selectable six-position jumper 
Fast charger enable/disable Field-selectable two-position jumper 
Temp compensation enable Standard. Can be disabled or re-enabled in the fi eld
Remote temp comp enable Connect optional remote sensor to temp comp port

Environmental
Operating temperature -20C to +60C, meets full specifi cation to +45C
Over temperature protection Gradual current reduction to maintain safe power device temperature
Humidity 5% to 95%, non-condensing
Vibration (10A unit) UL 991 Class B (2G sinusoidal)
Transient immunity ANSI/IEEE C62.41, Cat. B, EN50082-2 heavy industrial

Agency Standards
Safety C-UL listed to UL 1236 (required for UL 2200 gensets), CSA standard 22.2             

    no. 107.2-M89
CE: 50/60 Hz units DOC to EN 60335

Agency marking 60 Hz: C-UL-US listed
50/60 Hz: C-UL-US listed plus CE marked

EMI FCC Part 15 Class B; EN 50081-2
NFPA standards NFPA 70, NFPA 110.  (NFPA 110 requires Alarms “C”)
Optional agency compliance Units with Alarms “1” confi guration available with additional compliance to UL

category BBHH and NFPA 20

Construction
Housing/confi guration Material: Heavy clear anodized aluminum. Confi guration options:

• Fully enclosed: C-UL listed enclosure
• Open frame: C-UL recognized
• Slimline: C-UL recognized open frame construction with remote isolation transformer

Packaging Open-frame and Slimline confi gurations only available in bulk OEM quantities and packaging
Dimensions See Drawings and Dimensions page for details
Printed circuit card Surface mount technology, conformal coated
Cooling Natural convection
Protection degree Listed housing: NEMA-1 (IP20). Optional NEMA 3R enclosure
Damage prevention Fully recessed display and controls 
Electrical connections Compression terminal blocks 

Warranty  
Standard warranty Three year parts and labor warranty from date of shipment
Optional warranty If specifi ed at time of order, warranty coverage is increased to reimburse customer’s documented

fi eld service costs up to the original charger price. Contact the factory for full details

Optional features 
Input Input frequency, 50/60 Hz 
Remote temp comp sensor Recommended where battery and charger are in different locations
Drip shield Protects from dripping water
NEMA 3R housing Enables outdoor installation (remote temp sensor recommended)
UL BBHH listing Available in 10A units with Alarms “1”
Field service warranty Reimbursement of customer fi eld service expenses

up to charger price

Simple fi eld 
adjustments
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10A Chargers
Slimline Open Frame Confi guration

Slimline can be mounted either fl at or edgewise

10A Chargers
Enclosed and Open Frame Confi gurations

Open-frame confi guration omits front cover
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20A Chargers
Enclosed and Open Frame Confi gurations
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Open-frame confi guration omits front cover
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Contact Information
For information and service on any SENS product, please contact us at:
Sales  1.866.736.7872  • 303.678.7500 • Fax  303.678.7504
www.sens-usa.com  •  info@sens-usa.com
1840 Industrial Circle, Longmont, CO 80501  USA

STORED ENERGY SYSTEMS

The Smart Choice for Mission-Critical Engine Starting

Additional Information
Contact SENS or your local sales representative for additional specifi cation, engineering and installation information

Our energy means business®
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Output voltage
12: 12 volts
24: 24 volts
22: 12/24-volt
      fi eld selectable

Model Output current
10: 10 amps
20: 20 amps

AC input
R: 120/208-240 VAC, 60 Hz
H: 120/208-240 VAC, 50/60 Hz

Alarm system code
1: LED and single Form C contact
C: LEDs and Form C contacts to meet 

NFPA 110

Housing/Agency
L: Enclosed: C-UL listed 
R: Open-frame: C-UL 

recognized 
S: Slimline open-frame: C-UL 

recognized  (10A only)

UL category code
S: UL category BBGQ (standard)
H: UL category BBHH (Alarms “1” only) 

All models offer fi eld-selectable input 120/
208-240 volts.  60 Hz input is standard 
with C-UL listing. Optional 50/60 Hz input 
includes C-UL listing and adds CE mark.

111009 B
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Verify that charger 
AC input switch 
matches AC 

supply BEFORE 
energizing 
charger.  
CAUTION: 

Applying 208/240 
volts when 

charger is in 115-
volt position will 
blow charger 
input fuse. 

 

Thermistor activates local 
temperature 

compensation (TC.)  
Connect optional remote 
sensor here in place of 
thermistor.  Remove 

thermistor if you wish to 
disable TC 

Select position closest to 
the battery mfgr’s 
recommended float 
voltage.  CAUTION: 

Failure to use the proper 
setting will result in poor 
battery performance and 

short battery life 

If your charger is 
equipped with the 
optional12/24-volt 
select feature, place 
jumper in the voltage 

of your system 
battery 

Enable/disable 
automatic fast 

charge system 

CAUTION: 
Read manual 

before using this 

position. 

AC Input 
Selector 
Switch 

O
u
tp
u
t 

A
d
ju
s
tm

e
n
ts
 

STOP!   
Verify that all settings shown below are correct before 

energizing charger.  CAUTION: Correct settings are essential 
to ensure proper battery performance and long battery life. 
Before installation, ensure adequate battery to charger wire 
gauge.  Wire gauge that is too small may activate the open 

battery detector and the charger will shut down: 
 Recommended Charger to Battery 

Distance (Ft.) 

AWG 12V/10A 24V/10A 12V/20A 24V/20A 

10 10 19 N/A N/A 

8 15 30 7 15 

6 24 48 12 24 

For runs exceeding the above values, call SENS at 1-800-742-2326 

or (303) 678-7500. 

Temp comp 
terminal blk  

DC output 
terminal 
block  

AC input 
terminal 
block  

Form C alarms 
terminal block  

FACTORY SETTINGS 
 

Charger is factory set for the 
following settings. Change the 
setting if needed for your battery 

or site conditions 
 

Input  230 VAC 
 

Jump:  DISABLED 
 

Fast charge:  ENABLED  /  OFF 
   

Float voltage 14.30 28.60    

  13.62 27.24   

13.50 27.00 
 

13.31 26.62 
 

13.08 26.16 
 

12.87 25.74 
 

Voltage range: 12-volt 24-volt 
 

       12/24 dual 
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JUMP

HIGH

NORM

OFF

14.30/28.60

13.62/27.24

13.50/27.00

13.31/26.62

13.08/26.16

12.87/25.74

12V

24V

NOTES:

1. LETTERING TO BE BLACK INK ON SILVER FOIL LABEL, MATERIAL RATED PER R/C (PGDQ2).

LABEL ADHESIVE PROVIDED MUST BE SUITABLE FOR USE ON ALUMINUM & RATED FOR 

80 DEG C MINIMUM.

2. PSA MATERIAL IS TO BE PROVIDED WITH RELEASE LINER.

3. RADIUS CORNERS .125" MAXIMUM.

4. THIS DRAWING NOT TO SCALE.

DCN No. 105073

Drawn By: KL Date: 1/13/2006

Approved By: Date:

DWG Name: LABEL, INSIDE COVER, NRG10/20

PN: 808526 DWG REV. C

BOOST

JUMPER 

LOCATIONS

RANGE

FLOAT

VOL.

SEL.

ALL ADJUSTMENTS TO BE PERFORMED BY QUALIFIED PERSONNEL ONLY

  SEE INSTALLATION MANUAL FOR DETAILS

      With AC power 

to charger OFF

1       Confirm AC safety 

ground is secure.

 2

      Confirm that  the 

RANGE select  jumper 

setting matches the 

Battery voltage. Make 

no other adjustments.

10

      Confirm boost sel jumper is in 

correct position, see manual and item 

12 below. 

8 

       Confirm Battery Float voltage is set to match your battery 

type (see manual). If battery is fully charged, the voltage 

display will agree with this value at 25 C or when one leg of 

temperature sensor is removed. 

9

       Confirm AC Sel SW setting 

matches  AC input voltage.  

 3       Connect AC input 

wires to TB1.

 4

      Connect alarm  

 wires to TB5.

5       Connect output wires to 

TB3. OBSERVE POLARITY.

6       Connect remote temp 

sensor to TB4 if required.

7

         Apply AC power to 

charger. No RED LED 

indicators should be on. See 

manual for alarm, LED display 

and jumper functions.

11

 TB4

                      Sensor

     (no polarity)

       Charger will not start up if dead battery voltage is less than 
75% of rated voltage. In this case momentarily short JUMP pins 

using BOOST jumper to start a dead battery. Return jumper to 

original position after battery voltage comes up.  Do not leave 

jumper in the JUMP position.

12

5.00 max 

4.125 

Call 1-800-742-2326 

for HELP / Or visit 

www.sens-usa.com

to download manual

2/27/2006 3:51 PM 808526_RevC.xls
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PowerCommand® Digital 
Input/output Module 
DIM - Base, DIM - Expansion 

 

 

 

Description  Features 

The PowerCommand® Digital Input/output Module (DIM) 
provides up to sixteen (16) output relays for local or 
remote monitoring and control of power system 
equipment such as motors, louvers, lamps, fans and 
pumps.  The relays may be controlled as a group or 
individually by PowerCommand software or other 
system components.  The DIM may be added at any 
point in the network using twisted-pair cabling. 

DIM - Base contains eight (8) Form-C relay output sets 
and four (4) discrete dry contact inputs. 

DIM - Expansion easily connects to DIM - Base to 
provide an additional eight (8) Form-C relay output sets 
for extended control and monitoring and (4) additional 
discrete dry contact inputs. 

 
DIM - Expansion 

 • Up to sixteen (16) Form-C latching relays provide easy 
control of system equipment such as lamps, louvers, 
motors and pumps. 

• Four (4) discrete dry contact inputs for monitoring 
equipment status.  Equipment status may be shared 
with other network modules. 

• DIM - Base provides eight (8) Form-C contact output 
sets and four (4) discrete inputs. 

• DIM - Expansion provides an additional eight (8) output 
relays and (4) additional discrete inputs. 

• May be connected at any point in the PowerCommand 
Network. 

• Pluggable connectors allow easy one-time wiring. 

• Less wiring makes installation and system upgrades 
quick and easy. 

• May be remotely monitored and controlled with 
PowerCommand Software for Windows®  V 2.01. 

• PowerCommand Controls are supported by a 
worldwide network of independent distributors who 
provide parts, service and warranty support. 

• UL Listed and labeled; CSA certified; CE marked. 
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Specifications   

Signal requirements  Relay ratings (DIM - Base) 

Network connections:  Echelon® LonWorks®, twisted-
pair 78 kbps, FT-10 

Control power:  10-36 VDC 

Current:  100 mA typical 

Wiring materials for network signals are UL Listed NEMA 
Level 4 twisted pair wiring.  Terminations for control 
power accept wire up to 16 ga. 

Environment 

The DIM - Base and Expansion is designed for proper 
operation in ambient temperatures from -40 °C to +70 °C 
(-40 °F to +158 °F) and for storage from -40 °C to +80 °C 
(-40 °F to +176 °F).  Control will operate with humidity up 
to 95%, non-condensing, and at altitudes up to 5000 m 
(13000 ft). 

 Revision A:  1 A @ 125 VAC, 2 A @ 30 VDC 
Revision 2 A:  2 A @ 250 VAC, 2 A @ 30 VDC 

Relay ratings (DIM - Expansion) 
1 A @ 125 VAC, 2 A @ 30 VDC 

Network length:  Maximum 1400 m (4600 ft) 

Approved wiring:  UTP NEMA Level 4, Cat 5 (stranded) 

Dimensions     

 
 
 

Ordering information     

Part number Description 

0541-0771 Digital Input/output Module - Base (DIM - Base), FT-10 

0541-0772 Digital Input/output Module - Expansion (DIM - Expansion), FT-10 

See your distributor for more information. 

Cummins Power Generation 

Americas 
1400 73rd Avenue N.E. 
Minneapolis, MN 55432 USA 
Phone: 763 574 5000 
Fax: 763 574 5298 

Europe, CIS, Middle East and Africa 
Manston Park Columbus Ave. 
Manston Ramsgate 
Kent CT 12 5BF   United Kingdom 
Phone 44 1843 255000 
Fax 44 1843 255902 

Asia Pacific 
10 Toh Guan Road #07-01 
TT International Tradepark 
Singapore 608838 
Phone 65 6417 2388 
Fax 65 6417 2399 
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PowerCommand® 
Remote Annunciator Panel 
(LonWorks System annunciator) 
  

 

Description  Features 

The PowerCommand® Network Annunciator is a network 
component that provides remote system status 
indication for emergency and other power systems in 
compliance to the requirements of NFPA 110.  The 
network annunciator may also be used for remote 
indication of any condition that is monitored by a 
PowerCommand Network. 

The Network Annunciator reduces installation costs and 
improves design flexibility by use of a PowerCommand 
Network to transmit all the genset and transfer switch 
system signals rather than using relay contacts for this 
purpose. 

Control power for PowerCommand Network products is 
usually derived from the genset starting batteries.  The 
control functions over a voltage range from 8 VDC to        
35 VDC. 

 • Visual indication of 20 network conditions and network 
status. 

• Audible indication of any network condition - 
Annunciator also includes pushbutton switch to silence 
the audible alarm.  Alarm horn sound level is 
approximately 90 dB(A) at 30 cm. 

• Standard NFPA 110 label, field configurable for other 
alarm and status conditions. 

• Configurable for compliance to NFPA 99 requirements. 

• Sealed membrane panel design provides 
environmental protection for internal components and 
is easy to clean. 

• Warranty - PowerCommand Controls are supported by 
a worldwide network of independent distributors who 
provide parts, service and warranty support. 

• UL Listed and labeled; CSA certified; CE marked. 

• Wall mount NEMA 1 enclosure or flush mount 
configurations available. 
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Specifications   

Signal requirements 

Network connections:  Echelon® LonWorks®,              
twisted-pair 78 kbps, FT-10. 

Control power:  8-30 VDC, 3.5 W (maximum) 0.8 W 
typical. 

Wiring materials for network signals are UL Listed 4 
twisted pair wiring.  Terminations for control power 
accept wire up to 16 ga. 

Environment 

The annunciator is designed for proper operation in 
ambient temperatures from -40 °C to +70 °C (-40 °F to 
+158 °F) and for storage from -40 °C to +80 °C (-40 °F 
to +176 °F).  Control will operate with humidity up to 
95%, non-condensing and at altitudes up to 5000 m 
(13,000 ft). 

Maximum wire lengths - control 
power-self-binding system  

Wire size 12 VDC 24 VDC 

22 ga  100 m (330 ft) 338 m (1100 ft) 

20 ga  158 m (520 ft) 537 m (1760 ft) 

18 ga  250 m (820 ft) 852 m (2790 ft) 

16 ga  398 m (1300 ft) 1352 m (4430 ft) 

14 ga  631 m (2070 ft) 1400 m (4600 ft)  

 Alarm Horn 

Sound Level:  90 dB(A) at 30 cm 

Physical 

Weight:  1.45 kg (3.2 lbs) (board plus enclosure) 

Power 

Maximum Consumption:  5 W 
Standby Consumption:  0.4 W or less 
Network Length:  Maximum 1400 m (4600 ft), when 
using NEMA Level 4 cable 

Self-binding configurations - Supports use of up to 
four annunciators with up to one genset and one transfer 
switch. 
  

 
Dimensions 

Cut out detail                                  Annunciator enclosure 
(without enclosure) 

 

 

 
Dimensions:  in (mm) 
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Label configurations & standard bindings 

NFPA 110 genset alarm and status annunciator 

The following conditions are provided as standard on the annunciator: 
• High battery voltage (A) • Pre-high coolant temperature (A) • Battery charger malfunction (A) 
• Low battery voltage (A) • High coolant temperature (R) • Low fuel (A) 
• Genset running (G) • Low engine temperature (A) • Low coolant level (R) 
• Genset supplying load (G) • Overspeed (R) • Spare (4) (G) 
• Pre-low oil pressure (A) • Fail to start (overcrank) (R) • Common alarm 
• Low oil pressure (R) • Not in auto (R)  
(A) = Amber; (R) = Red; (G) = Green  

Extended genset alarm and status annunciator 

The following conditions are provided as standard on the annunciator: 
• Check genset (R) • Over current (R) • Load demand (G) 
• Ground fault (A) • Short circuit (R) • Genset CB tripped (R) 
• High AC voltage (R) • Reverse KW (R) • Utility CB tripped (R) 
• Low AC voltage (R) • Reverse kVAR (R) • Emergency stop (R) 
• Under frequency (R) • Fail to sync (A) • Spare (4) (G) 
• Overload (R) • Fail to close (R)  
(A) = Amber; (R) = Red; (G) = Green  

8-Point (genset) 

The following conditions are provided as standard on the annunciator: 
• Check genset (A) • Not in auto (G) • Low coolant level (R) 
• Genset supplying load (A) • High/low engine temp (G) • Low fuel level (A) 
• Genset running (G) • Low oil pressure (A) • Spare (8) (G) 
(A) = Amber; (R) = Red; (G) = Green  

4-Point (genset) 

The following conditions are provided as standard on the annunciator: 
• Check genset (A) • Not in auto (G)  
• Genset supplying load (A) • Spare (16) (G)  
• Genset running (G)   
(A) = Amber; (R) = Red; (G) = Green  

ATS-extended 

This annunciation set is often used with PLT-series equipment.  The following conditions are provided as standard on the 
annunciator: 
• Source 1 available (G) • ATS not in auto • Fail to close 
• Source 2 available (G) • Test/exercise • Fail to disconnect 
• Source 1 connected (G) • Transfer pending • Fail to synchronize 
• Source 2 connected (G) • Load shed • Low battery-controller 
• Check ATS (R) • Transfer inhibit • Low battery-network 
(A) = Amber; (R) = Red; (G) = Green  

ATS 8-point 

The following conditions are provided as standard on the annunciator: 
• Source 1 available (G) • Source 2 connected (G) • Test/exercise mode (A) 
• Source 2 available (G) • Common alarm (A) • Low control battery (A) 
• Source 1 connected (G) • Not in auto (R) • Spare (8) (G) 
(A) = Amber; (R) = Red; (G) = Green  

ATS 4-point 

The following conditions are provided as standard on the annunciator: 
• Source 1 available (G) • Source 2 connected (G)  
• Source 2 available (G) • Source 1 connected (G)  
(A) = Amber; (R) = Red; (G) = Green  
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Custom alarm configuration   
# Color 

(R/Y/G) 
Label Horn 

(Y/N) 
# Color 

(R/Y/G) 
Label Horn 

(Y/N) 

1    11    

2    12    

3    13    

4    14    

5    15    

6    16    

7    17    

8    18    

9    19    

10    20    

Ordering information 

Part number Description 

0541-0814-01 Network annunciator, open construction, for panel mounting 

0541-0814-02 Network annunciator including control box for surface wall mounting 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
See your distributor for more information. 
 
 
 
 
Cummins Power Generation 

Americas 
1400 73rd Avenue N.E. 
Minneapolis, MN 55432 USA 
Phone: 763 574 5000  USA 
Fax: 763 574 5298 

Europe, CIS, Middle East and Africa 
Manston Park Columbus Ave. 
Manston Ramsgate 
Kent CT 12 5BF   United Kingdom 
Phone 44 1843 255000 
Fax 44 1843 255902 

Asia Pacific 
10 Toh Guan Road #07-01 
TT International Tradepark 
Singapore 608838 
Phone 65 6417 2388 
Fax 65 6417 2399 
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This information was accurate on the date published but Page 1 July 25, 2003 
could change without notice. 

 
 
POWERCOMMAND NETWORKS 
NETWORK CABLING AND CONNECTIONS FOR FTT-10 NETWORKS 
 
Network Topology 

FTT-10 networks are designed to support free topology wiring, and will accommodate bus, star, ring, 
or any combination of these topologies. Excepting the double-terminated bus topology, only one point 
of termination is required for any free topology segment. Note that the actual termination circuit will 
vary by application (See “Cable Termination” below.) 
 

Network Nodes 
Each device with an FTT-10 transceiver is a network node. The maximum number of nodes on a 
network segment and on the total network is partly dependant on the network application. For 
example, a network that is connecting only a few discrete variables between devices and has no 
monitoring software attached could probably support 64 nodes (maximum allowable on a segment per 
Echelon specs.) At the other extreme, a network with a large amount of inter-device bindings and 
being monitored by PowerCommand PULSE with Reporting option would not be able to support 
more than 12 devices using a single FTT-10 channel. However, with the appropriate addition of other 
network management devices, the PULSE example could potentially support 64 devices or even 
more. If there is any question about how many devices your network can support, contact the 
Network Applications Engineer in the CPG System Sales department. 

 
Network Cable Selection 

The following cables are qualified for use with FTT-10 networks: 
• NEMA Level IV cable (Onan P/N 334-1350 [PVC] or 334-1351 [Plenum]) 
• Belden 85102 or Belden 8471 (both are single twisted pair, 16 AWG) 
• TIA Category 5 (CAT5) 

Network wiring should be run in separate conduit and installed following local electrical codes. Any 
wire connected to Generator Sets must be stranded wire (NFPA110, Para. 7.12.4.1). Except when 
using ring topology, cabling is not polarity sensitive. The average temperature of the wire should not 
exceed +55ºC (+131ºF). Cable distance must comply with transmission specifications listed below. 
The maximum total wire length is the total length of wire within a segment. The maximum node-to-
node distance is the maximum allowable distance between each individual node or the terminator. 

Table 1 Free Topology 

 Maximum node-to-node 
distance (Ft) 

Maximum total  
Wire length (Ft) 

Belden 8471 1300 1600 

Belden 85102 1600 1600 

NEMA Level IV 1300 1600 

TIA Category 5 800 1400 
 

 NETWORK APPLICATIONS 
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POWERCOMMAND NETWORKS 
NETWORK CABLING AND CONNECTIONS FOR FTT-10 NETWORKS 

This information was accurate on the date published but Page 2 July 25, 2003 
could change without notice. 

Table 2 Double-Terminated Bus Topology 

 Maximum Bus length (Ft) 

Belden 8471 8800 

Belden 85102 8800 

NEMA Level IV 4500 

TIA Category 5 2900 
A double-terminated bus may have stubs of up to 10 feet from the bus to each device. 

 
Cable Termination 

FTT-10 network segments require termination for proper data transmission performance. Free 
topology and Double-terminated Bus topology networks differ in their termination requirements.  

Free topology segments only require one terminator per segment. This terminator can be placed 
anywhere in the segment, but is recommended to be placed near the middle of the segment. All 
PowerCommand network interface modules (i.e. GCM, NCM, GLC), Control Communications 
Modules (CCM), Digital I/O Modules (DIM) and Lonworks Annunciators have an on-board free 
topology terminator. It is recommended that this be used on a free topology segment. Optionally an 
external free topology terminator (Onan P/N 0300-5669) can be used. 

Double-terminated Bus segments must be terminated at both ends of the segment. An FTT-10 Bus 
terminator (Onan P/N 0300-5729) must be used. 
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Effective Date: 01-October-2009 Page 1 of 2   

 
 
Limited Standby 5 Year or 1,500 hour 
Basic Extended Warranty – L030 
 
Commercial Generating Set 
When purchased, this limited extended warranty 

applies to Cummins Power Generation branded 
commercial generating sets and associated 
accessories (hereinafter referred to as "Product"). 
 
This warranty covers any failures of the Product, 
under normal use and service, which result from a 
defect in material or factory workmanship. 
 

Warranty Period: 
The warranty start date is the date of initial start up, 
first rental, demonstration or 18 months after factory 
ship date, whichever is sooner. The coverage 
duration is 5 years from warranty start date or 1,500 
hours or whichever occurs first. 
 
Emergency Standby Power (ESP) is defined as the 
maximum power available during a variable electrical 
power sequence, under the stated operating 
conditions, for which a generating set is capable of 
delivering in the event of a utility power outage. The 
permissible average power output over 24 hours of 
operation shall not exceed 70% of the ESP. 
 

Cummins Power Generation 
Responsibilities: 
In the event of a failure of the Product during the 
extended warranty period due to defects in material 

or workmanship, Cummins Power Generation will 
only be responsible for the following costs: 
 

� All parts required to repair the Product. 

 

Owner Responsibilities: 
The owner will be responsible for the following: 

� Notifying Cummins Power Generation 
distributor or dealer within 30 days of the 
discovery of failure. 

� Installing, operating, commissioning and 
maintaining the Product in accordance with 

Cummins Power Generation’s published 
policies and guidelines. 

� Providing evidence for date of 
commissioning. 

� Providing sufficient access to and reasonable 
ability to remove the Product from the 
installation in the event of a warrantable 
failure. 

 
In addition, the owner will be responsible for: 
 

� Incremental costs and expenses associated 
with Product removal and reinstallation 
resulting from non-standard installations. 

� Costs associated with rental of generating 
sets used to replace the Product being 
repaired. 

� Costs associated with labor overtime and 
premium shipping requested by the owner. 

� Labor and travel after the base warranty 
period expires. 

� All downtime expenses, fines, all applicable 
taxes, and other losses resulting from a 
warrantable failure. 

 

Limitations: 
This limited extended warranty does not cover 
Product failures resulting from: 

� Inappropriate use relative to designated 
power rating. 

� Inappropriate use relative to application 
guidelines. 

� Normal wear and tear. 
� Improper and/or unauthorized installation. 
� Owner’s or operator’s negligence, accidents 

or misuse. 
� Lack of maintenance or unauthorized repair. 
� Noncompliance with any Cummins Power 

Generation published guideline or policy. 
� Use of improper or contaminated fuels, 

coolants or lubricants. 
� Improper storage before and after 

commissioning. 

111



Effective Date: 01-October-2009 Page 2 of 2   

� Owner’s delay in making Product available 
after notification of potential Product problem. 

� Use of steel enclosures within 60 miles of the 
coast of salt water when aluminum or an 
alternate non-corrosive material enclosure 
option is available. 

� Replacement parts and accessories not 

authorized by Cummins Power Generation. 
� Use of Battle Short Mode.  
� Owner or operator abuse or neglect such as:  

operation without adequate coolant or 
lubricants; overfueling; overspeeding; lack of 
maintenance to lubricating, cooling or air 
intake systems; late servicing and 
maintenance; improper storage, starting, 
warm-up, run-in or shutdown practices, or for 
progressive damage resulting from a 
defective shutdown or warning device. 

� Damage to parts, fixtures, housings, 
attachments and accessory items that are 
not part of the generating set. 

 
This limited extended warranty does not cover costs 
resulting from: 

� Difficulty in gaining access to the Product. 
� Repair of cosmetic damage to enclosures. 

 
Items not covered by this limited extended warranty: 

� Batteries 
� Enclosures 
� Coolant heating elements 
� Maintenance items 
Aftertreatment component failures  

.  
 
www.cumminspower.com 
 

CUMMINS POWER GENERATION RIGHT TO 
FAILED COMPONENTS: 
 
Failed components claimed under warranty remain 

the property of Cummins Power Generation.  

Cummins Power Generation has the right to reclaim 
any failed component that has been replaced under 
warranty.   
 
 
THE WARRANTIES SET FORTH HEREIN ARE THE 
SOLE WARRANTIES MADE BY CUMMINS 

POWER GENERATION  IN REGARD TO THE 

PRODUCT.  CUMMINS POWER GENERATION 
MAKES NO OTHER WARRANTIES, EXPRESS OR 
IMPLIED, OR OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE. 
 
IN NO EVENT IS CUMMINS POWER 

GENERATION LIABLE FOR INCIDENTAL OR 
CONSEQUENTIAL DAMAGES. 
 
 
 
This limited extended warranty shall be enforced to 
the maximum extent permitted by applicable law.  
This limited extended warranty gives the owner 
specific rights that may vary from state to state or 
from jurisdiction to jurisdiction. 
 
 
 
 
 
 

Product Model Number: 
 

Product Serial Number: 
 

Date in Service: 
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MHI 
M c C L U R E – H I L L   I N C O R P O R A T E D 

 

Attention:   
Date:  January 17, 2012 
Reference:  Harold D Thompson Water Submittal    Quote Number:  DB101011-5 
 
McClure-HILL, INC (MHI) is pleased to quote the following GE Zenith Controls, Inc   bypass/isolation, closed 
transition, automatic transfer switch 
Item 2:  
Model Number:  ZBTSCTB00080EZEC01ZVC70MEXE Amps:  800            
Poles:  3       Volts:  277/480 -3Ø, 4W 
Enclosure: NEMA 1       Designation: ------------------- 
Lugs: 4 #2 to 600 MCM per/Ø - mech. style   Cable entry: Top & bottom     
         lugs for all connections    Weight: 1435 lbs 
(no ground lugs or ground bus included)   WCR: 85,000 AIC (w/specific MCCB) 
Dimensions: 90”H x 40”W x 42.25”D*    200,000 AIC (w/current limiting fuse) 
                                                                                                     

*(please note this ATS requires front and one other side access and this ATS has ventilation 
requirements on all sides) – 1600-4000 A only 
 
This ATS is equipped with the following accessories (microprocessor based, MX 250 with MEXES option package): 
A1-aux contact S.P.D.T. – normal (source 1) failure 
A1E-aux contact S.P.D.T. – emergency (source 2) failure 
2xA3- emergency (source 2) position aux contact 
2xA4- normal (source 1) aux contact 
BBA: Back Bay Adapter 
Calibrate-microprocessor activated calibration feature 
CD/P-programmable exerciser daily, 7-14-28-365 days user- selectable, with or without load 
DT-time delay from neutral switch position to normal on retransfer (disables ability to have R50 ) 
DW-time delay from neutral switch position to emergency on retransfer (disables ability to have R50)  
E-engine start contact 
EL/P-event log of last 16 events 
J2E-adjustable over/under frequency sensor (source 2 or emergency) 
J2N-adjustable over/under frequency sensor (source 1 or normal) 
K/P-frequency indication (on the controller)  
K2-voltmeter & frequency on MX 250 LCD three phase display for both sources 
L1-LED source 2 (emergency) position indicator 
L2-LED Source 1(normal) position indication 
L3-LED source 1 (normal) source availability indication 
L4-LED source 2 (emergency) source availability indication 
LN/P-center-off position / LCD indication on microprocessor 
LBE-red indicating LED, bypass to “emergency, stand by or alternate” position 
LBN-green indicating LED, bypass to  “normal” position 
LI-amber indicating LED, ATS is “isolate” position 
LT-amber indicating LED, ATS is “test” position 
LDS-red indicating LED, “disconnect switch activated” 
LI2-red indicating LED, ATS is “inhibited” mode due to activation of bypass feature and/or DS switch activated 
P1-engine start timer  
Q2-peak shave/remote load test/area protection- relay (specify voltage) 
R2E-Under voltage sensing (source 2 or emergency) (single phase) 
R7-over voltage sensing (source 2 or emergency) single phase 
R8-over voltage sensing (source 2 or emergency) 3 phase 
R16-phase rotation sensing of source 1 and source 2 
R17-under voltage sensing: source 2 (emergency) (3 phase) 
 

6175 N. Ponderosa Way, Parker CO 80134  PH:  303-805-9956  FAX:  303-805-9953 
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MHI 
M c C L U R E – H I L L   I N C O R P O R A T E D 

 
Attention:  
Date:  January 17, 2012 
Reference: Harold D Thompson Water Submittal   Quote Number: DB101011-5 
 
Page 2 
 
Item 2 continued:  
 
R50-in phase monitor between source 1 and source 2 to allow transfer (with enable/disable) (closed transition only) 
S13/P-microprocessor activated commit/no commit on transferring to emergency source (with  
   enable/disable) 
SPO-Closed Transition 
T-retransfer to normal adjustable time delay 
T3/W3: Pre signal contact 
TMS: Transition Mode Selector Switch 
TS-test switch, “standard, quick and no load” options all embedded on MX 250 control panel and            
protected by security code. 
U-engine stop/cool adjustable cool down timer CD/P-programmable exerciser 
VI-voltage imbalance between phases (applies to 3 phase only)  
W-adjustable time delay on transfer to emergency source 
YEN/P-bypass transfer timer function (soft switch in controller) 
6/P-microprocessor activated test switch : a momentary test switch 
ZNETL: Lon works communication module 
 
All ATS’s are equipped with password protected alpha numeric keypads for all adjustments, settings and 
configurations.  All ATS’s are equipped with event logging, transfer counter, LED test function, frequency and volt 
meters (both normal and alternate sources) on MX 250 control panel 
 
All prices quoted are firm for thirty (30) days from date listed on top of each quotation page.  All prices 
quoted are in accordance with GE Zenith’s standard terms and Conditions.  See GE Zenith web page at 

www.zenithcontrols.com for a copy of these Terms and Conditions.  All quoted prices are FOB factory 
unless specifically enumerated in the below listed price(s).  All taxes, special permits, shipping and any 
additional fees are not included in the below listed prices. 
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GE Energy
Digital Energy

Introduction
GE’s Zenith ZBTS Series Bypass-Isolation Transfer Switch consists
of two major modules – the automatic transfer and the bypass-
isolation switches. The automatic transfer switch module is GE’s
proven Zenith ZTS Series, built in ZTS, ZTSD or ZTSCT configuration and
constructed for rugged, reliable operation. The same components –
heavy-duty silver alloy contacts, rugged drive mechanism and silver
plated bus bar inter-connections are used throughout the ZBTS Series.

Features and Benefits
GE’s design requires no additional load break contacts which
cause load interruption during bypass-isolation functions. The
bypass-isolation switch contacts are out of the system current path
except during actual bypass operation. Therefore, they are not
constantly exposed to the destructive effects of potential fault
currents. The Source 1 (normal), Source 2 (emergency) and load
are connected between the automatic transfer switch and the
bypass-isolation switch through solidly braced isolating contacts
that are open when the automatic transfer switch is isolated. 
All current carrying components provide high withstand current
ratings in excess of those specified in UL 1008 standards.

Description and Operation
The bypass section is a ZTS switch provided with a quick make/quick
break manual load transfer handle and GE’s control/interlock
system consisting of both mechanical and electrical interlocks.
The bypass switch is equipped with normal failure sensing and a time
delay to start the engine automatically if the ATS has been removed
for service. The modules are mounted in a compact enclosure and
completely interconnected requiring only Source 1 (normal), Source 2
(emergency) and load cable connections. Once installed, no cables
need to be removed to isolate the transfer switch module for
maintenance or inspection. The automatic transfer switch may
be withdrawn for testing or maintenance without disturbing the
load. The transfer switch module has three positions:

1. Automatic/Connected: The transfer switch is carrying the load,
and the bypass switch is in the open position. This is the normal
operating position.

2. Test: The bypass switch is closed and feeding the load. The
transfer switch has control power and may be operated for
test purposes via the test switch on the enclosure door. The
load is not affected during testing

3. Isolate: The transfer switch is withdrawn from all power and
ready for maintenance. The load is served by the bypass switch.

The Automatic Transfer Switch is installed on a draw-out mechanism,
with electrical and mechanical interlocks for secure removal after load
bypass. The ATS control/logic panel is mounted on the enclosure
door and connected by a wire harness and multi-pin disconnect
plugs. The transfer switch and/or the control panel may be tested,
isolated and removed for maintenance without load interruption.

The bypass-isolation switch module is the same basic design as
the automatic transfer switch module and thus has the same
electrical ratings. Manually operated, it features high speed,
quick make/quick break contact action. The bypass-isolation
switch has three basic positions:

1. Automatic: Source 1 (Normal) bypass contacts open, 
Source 2 (emergency) bypass contacts open.

2. Bypass Normal: Source 1 (Normal) bypass contacts closed,
Source 2 (emergency) bypass contacts open.

3. Bypass Emergency: Source 1 (Normal) bypass contacts open,
Source 2 (emergency) bypass contacts closed.

Interlocks and Indicators
Every ZBTS Series Bypass-Isolation Transfer Switch is supplied
with all necessary electrical and mechanical interlocks to prevent
improper sequence of operation as well as the necessary inter-
locking circuit for engine starting integrity. Each ZBTS Series Switch
is furnished with a detailed, step-by-step operating instruction
plate, as well as the following function diagnostic lights:

• Source 1 (Normal) Available

• Source 2 (Emergency) Available

• Bypass Switch in Source 1 (Normal) Position

• Bypass Switch in Source 2 (Emergency) Position

• Automatic Transfer Switch in Test Position

• Automatic Transfer Switch Isolated

• Automatic Transfer Switch Inhibit

• Automatic Transfer Switch Operator Disconnect Switch “Off”

• Automatic Transfer Switch in Source 1 (Normal) Position

• Automatic Transfer Switch in Source 2 (Emergency) Position

Zenith ZBTS/
ZBTSD/ZBTSCT
Transfer/Bypass-Isolation Transfer Switches

117



PB-5068 (10/10)

GE Energy – Digital Energy
830 W 40th Street, Chicago, IL 60609 USA
800 637 1738 www.gepowerquality.com

Information subject to change without notice.  Please verify all details with GE. 
© 2010 General Electric Company  All Rights Reserved

Ampere
Rating Poles Height

(A)
Width

(B)
Depth

(C)
Reference

Figure
Open
Type NEMA 1

Application
Notes

NEMA 1 Enclosed Weight
1. Metric dimensions (cm) and weights (Kg) shown in parenthesis

adjacent to English measurements in inches and pounds.

2. Includes 1.25" door projection beyond base depth. Allow a 
minimum of 3" additional depth for projection of handle, 
light, switches, pushbuttons, etc.

3. All dimensions and weights are approximate and subject to
change without notice.

4. Special enclosures (NEMA 3R, 4, 4X, 12, etc.) dimensions and 
layout may differ. Consult the GE factory for details.

5. Bypass Model product can not be ordered with inverted style.

6. Special lug arrangements may require different enclosure 
dimensions. For certified drawings, contact the GE factory.

7. Packing materials must be added to weights shown. Allow 15%
additional weight for cartons, skids, crates, etc.

8. Add 4" in height for removable lifting lugs.

9. ZBTS(D) 600-1200A & ZBTSCT 100-1200A standard configuration 
is top entry.  14” rear adapter bay required for bottom entry.
Consult the GE factory for details.

10. Bypass switch weights for 1600 - 4000 amp units vary up to 10% based
on connections variations. Weights shown are for estimation only.

11. 3000 amp depth dimension shown is standard. Depending on your
cable/conduit requirements you may desire a deeper enclosure.
Consult the GE factory for further details.

12. Lug adapters for 3000-4000 amp limits may be staggered length
for ease of entrance. Consult the GE factory for details.

Application Notes:

100, 150
225, 260

400

600

1600, 2000
2600

3000

4000

800, 1000
1200

2, 3
4

3
4

3
4

3
4

3
4

3
4

83 (211)
83 (211)

90 (229)
90 (229)

80 (2023)
80 (2023)

80 (2023)
80 (2023)

90 (229)
90 (229)

90 (229)
90 (229)

30 (76)
30 (76)

36 (91) 
40 (102)

40.6 (1031)
46.1 (1171)

40.6 (1031)
46.1 (1171)

47.5 (121)
54 (137)

40 (102)
46 (117)

31 (79)
31 (79)

28.25 (72)
28.25 (72)

64.6 (1640)
64.6 (1640)

64.6 (1640)
64.6 (1640)

81 (206)
81 (206)

28.25 (72)
28.25 (72)

A

B

C

D

310 (141)
380 (173)

660 (299)
770 (349)

1978 (897)
2275 (1032)

2572 (1166)
3049 (1383)

4310 (1955)
5510 (2499)

765 (347)
910 (413)

770 (350)
840 (322)

1220 (533)
1365 (619)

4044 (1835)
4431 (2010)

4456 (2021)
4977 (2258)

4660 (2113)
5860 (2658)

1355 (615)
1570 (712)

1 – 9

1 – 7, 10

1 – 7,
10 - 12

1 – 7,
10 – 11

ZBTS & ZBTSD Model, Dimensions and Weights

100, 150
225, 260
400, 600

1600, 2000
2600

3000

4000

800, 1000
1200

3
4

3
4

3
4

3
4

3
4

90 (229)
90 (229)

80 (2023)
80 (2023)

80 (2023)
80 (2023)

90 (229)
90 (229)

36 (91)
40 (102)

40.6 (1031)
46.1 (1171)

40.6 (1031)
46.1 (1171)

47.5 (121)
54 (137)

40 (102)
46 (117)

28.25 (72)
28.25 (72)

64.6 (1640)
64.6 (1640)

64.6 (1640)
64.6 (1640)

81 (206)
81 (206)

28.25 (72)
28.25 (72)

B

C

D  

730 (331)
840 (381)

1978 (897)
2275 (1032)

2572 (1166)
3049 (1383)

4380 (1986)
5580 (2531)

835 (379)
980 (444)

1280 (581)
1385 (628)

4044 (1835)
4431 (2010)

4456 (2021)
4977 (2258)

4730 (2145)
5930 (2689)

1435 (651)
1640 (744)

1 – 8

1 – 7, 10

1 – 7
10 - 12

1 – 9

Ampere
Rating Poles Height

(A)
Width

(B)
Depth

(C)
Reference

Figure
Open
Type NEMA 1

Application
Notes

NEMA 1 Enclosed Weight

ZBTSCT Model, Dimensions and Weights

The ZTSCT Closed Transition Transfer Switch may be applied with a bypass-isolation switch for
the utmost in reliability and versatility. The ZBTSCT Model provides the ability to withdraw the
transfer switch unit for maintenance or inspection. Reference the ZTSCT unit features and 
operation discussion for more details.

ZBTSCT Model – Closed Transition Transfer/Bypass-Isolation Switches

* Line and load terminals are located in rear and arranged for bus bar connection.

* Terminal lugs are available at additional cost. Contact the GE factory for more details.

ZBTS & ZBTSD
100-225 1 #6 to 250 MCM

260 1 #4 to 600 MCM

400 1 #4 to 600 MCM

600 2 #2 to 600 MCM

800 / 1000 / 1200 4 #2 to 600 MCM

1600 / 2000 / 2600 / 3000 / 4000 * *
ZBTSCT

100-400 1 #4 to 600 MCM

600 2 #2 to 600 MCM

800 / 1000 / 1200 4 #2 to 600 MCM

1600 / 2000 / 2600 / 3000 / 4000 * *

AL-CU UL Listed Solderless Screw-Type
Terminals for External Power Connections

Normal, Emergency & Load Terminals

Switch Size Amps Cables/Pole Wire Ranges

UL 1008 Withstand and Closing Ratings
• Please refer to GE Publication TB-1102

90 (229)
90 (229)

B

A

C B

A

C14"

Figure A Figure B

B

A

C

Figure C

B

A

C

Figure D

See
Note

9

The ZTSD Delayed Transition Transfer Switch with a timed center-off position is available in a
bypass configuration. The ZBTSD Model Bypass incorporates the features of both the ZBTS
Bypass-Isolation Switch and the ZTSD unit for transfer of large motor loads, transformers, 
UPS systems or load shedding to a neutral “Off” position. Reference the ZTSD unit features 
and operation discussion for more details.

ZBTSD Model – Delayed Transition Transfer/Bypass-Isolation Switches

Electrical Ratings
• Ratings 100 to 4000 amperes

• 2, 3 or 4 Poles

• Open type, NEMA 1, 3R, 4, 4X and 12

• Available with Zenith ZTS, ZTSD and ZTSCT Series 
Automatic Transfer Switch

• Bypass and transfer switch have identical ratings

• Suitable for emergency and standby applications on all
classes of load, 100% tungsten rated through 400 amps

• UL 1008 listed at 480 VAC

• CSA C22.2 No. 178 certified at 600 VAC

Performance Features
• Load is not interrupted during bypass operation

• High close-in and withstand capability

• Temperature rise test per UL 1008 conducted after overload
and endurance tests exceeds UL requirements

• Available in ZBTS (utility-generator), ZBTSU (utility-utility), ZBTSG
(generator-generator) and ZBTSM (manual) configurations;
models include standard, delayed and closed transition

Design and Construction Features
• Automatic transfer switch is located on a draw out 

mechanism to facilitate maintenance

• Emergency power systems can be electrically tested 
without disturbing the load

• Power cables do not have to be disconnected to 
remove the transfer switch

• Bypass to any available source 
with the automatic transfer 
switch removed

• Engine start circuit maintained during bypass operation;
normal power failure causes engine start contact closure
even with the ATS removed

• Diagnostic lights and detailed instructions for simple 
step-by-step operation

• Mechanical and electrical interlocks ensure proper
sequence of operation

• Bypass switch contacts are closed only during the 
bypass-isolation operation

• Silverplated copper bus interconnection of the transfer 
and bypass switches on all sizes

Assembled in the USA
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Weight in 
Pounds

Weight in 
Kilograms

Generator Wet Weight (oil & coolant) 24,893.00 11,291.27

Enclosure & Exhaust Silencer 10,500.00 4,762.72

Generator Package Weight

Fuel Tank 9,500.00 4,309.13

Accessories 268.40 121.74

Weight in 
P d

Weight in 
KilPounds Kilograms

Total Ship Weight without Fuel 45,161.40 20,484.87

Weight in 
Pounds

Weight in 
Kilograms

Total Pad Weight with Fuel 65,641.40 29,774.44Total Pad Weight with Fuel 65,641.40 29,774.44

3
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Line Qty. Part Number
1

2 1 Cummins Diesel Generator Set 1250 DQGAA

3 Full Rated Output To: 6030 Ft. Elevation, 104o F Ambient

4 Duty Rating-Standby Power A331

5 1,250 kW, 1,563 kVA, 0.8 P.F., 60 Hz, 1800 RPM B600

6 Listing-UL2200 L090

7 Cert-Seismic, IBC2000,2003,2006, Ss=3.41g.rooftop L156

8 Emissions Certification-EPA, Tier 2, NSPS, CI L170

9 Stationary Emergency

10 Voltage-277/480 VAC, 3-Phase, Wye R002

11

12 Equipped with:
13 Set Control-PCC3201 Generator Control Panel H611

14 Engine/Generator Safeties

15 Auto Start/Stop Control

16 Display Language-English H536

17 Exciter/Voltage Regulator-PMG, 3-Phase Sensor

18 Engine Governor-Electronic, Isochronous Only

19 Display-Control, Graphical H605

20 Meters-AC Output Analog H606

21 Control Mounting-Front Facing H679

22 Alarm-Audible, Engine Shut Down KA08

23 Fuel/Water Separator C127

24 24 VDC Starting System A334

25 24 VDC Battery Charging Alternator A333

26 Engine Cooling-Enhanced High Ambient Air Temp. E126

27 Shutdown-Low Coolant Level H389

28 Engine Air Cleaner D041

29 Dual Water Jacket Heaters, Single Phase H557

30 Reconnectable To The Following VAC:

31 240 VAC = 12,840 Watts, 53.5 Amps Total
32 Heater-Alternator A293

33 240 VAC = 300 Watts / 1.25 Amps
34 Filters-Engine Oil, Full Flow and Bypass H607

35 Product Revision - A SPEC-A
36

Bill of Materials
Harold D Thompson Water Reclamation

1250 kW Generator Set
2000 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
5
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Line Qty. Part Number
37

38 PCC3201 Control Custom Fault Inputs
39 Cust. Fault #1 - Battery Charger Fault

40 Cust. Fault #2 - Ground Fault Indication

41 Cust. Fault #3 - Low Fuel Level

42 Cust. Fault #4 - Rupture Basin Alarm

43

44 Common Alarm Relay Option - PCC3201 Control
45 1 Optional Shutdown Alarm Relay Output-3 PDT K911

46 10 Amp @ 28 VDC
47 Cust. Relay K16 - Activates On An Alarm Condition

48 Installed In PCC3201 Genset Control
49

50 Run Relay Option - PCC3201 Control
51 1 Optional Configurable Custom Run Relay Outputs-3 PDT K974

52 10 Amp @ 28 VDC
53 Cust. Relay K11 - Activates When Genset Is Running

54 Cust. Relay K12 - Activates When Genset Is Running

55 Cust. Relay K13 - Activates When Genset Is Running

56 Installed In PCC3201 Genset Control
57

58 Network Communications Module Option - PCC3201 Control
59 1 Interface-Communications Network Module, FTT-10 KP60

60 Installed In PCC3201 Genset Control
61

62

63

64

65

66

67

68

69

70

Harold D Thompson Water Reclamation
1250 kW Generator Set

2000 Amp Automatic Transfer Switch

Bill of Materials

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
7
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Line Qty. Part Number
71

72 Digital Input/Output Module-Base Kit
73 1 Digital Input/Output Module-Base (FT-10) 0541-0771

74 Eight (8) Form-C Relay Output Sets

75 Relay Ratings:

76 2 Amp @ 30 VDC / 2 Amp @ 250 VAC

77 Four (4) Discrete Dry Contact Inputs

78 Discrete Inputs Have The Following Configuration Options:

79 Active High or Active Low

80 Event - Warning or Shutdown

81 Programmable Text - Displayed On Genset HMI

82 Installation By Electrical Contractor
83 Installation Recommendation: Install Close To The BAS
84

85 Digital Input/Output Module-Expansion Kit
86 1 Digital Input/Output Module-Expansion 0541-0772

87 Eight (8) Form-C Relay Output Sets

88 Relay Ratings:

89 2 Amp @ 30 VDC / 1 Amp @ 125 VAC

90 Four (4) Discrete Dry Contact Inputs

91 Discrete Inputs Have The Following Configuration Options:

92 Active High or Active Low

93 Event - Warning or Shutdown

94 Programmable Text - Displayed On Genset HMI

95 Installation By Electrical Contractor
96 Installation Recommendation: Install Close To The BAS
97

98

99

100

101

102

103

104

Harold D Thompson Water Reclamation
1250 kW Generator Set

2000 Amp Automatic Transfer Switch

Bill of Materials

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
9
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Line Qty. Part Number
105

106 Remote Network Annunciator-FT10
107 1 Cummins Remote Network Annunciator Panel, 20 Light 0541-0814-02

108 Flush/Surface NEMA Type 1 Enclosure

109 Cust. Fault #1 -Charger Fault

110 Cust. Fault #3 - Spare

111 Cust. Fault #2 - Spare

112 Cust. Fault #4 - Rupture Basin Alarm

113 Contractor Note:  FT10 Network Cabling Requirements.

114 Requires Twin Power Conductors, Stranded Twisted Pair,

115 Unshielded Network Data Cable. (Belden 85102 or 8471)

116 Installation By Electrical Contractor
117

118 KP85 - RL 2000 Amp (Main Line Circuit Breaker)
119 1 Cummins/Square D Local Main Line Circuit Breaker KP85

120 Ref. Square D Catalog #0612CT010R01/06

121 Square D/RL Circuit Breaker - 2000 Amp

122 RL-2000 Amp Current Sensor Set @ 2000 Amp Trip

123 UL/IEC Listed, Service Entrance, 100% Rated, 3-Pole

124 Interrupting Rating 125 kA @ 240 VAC

125 Interrupting Rating 100 kA @ 480 VAC

126 MICROLOGIC 3.0 Trip Unit, Type F-Rating Plug

127 Adjustable Solid State Trip Unit-1680 to 2000 Amp

128 1 Circuit Breaker  Accessory, 24 VDC Shunt Trip KP99

129 Auxiliary & Trip Contacts, Left Side

130 1 Indication-Ground Fault,3-Pole Xfr Sw, Rmt Mt CT H666

131 NEMA Type 1 Enclosure

132 Full Neutral Bus & Ground Bond

133 Compression Lugs Std: NEMA Hole Pattern
134 1 Mechanical Lugs: (6) #2 AWG-600 KCMIL CU Per Phase KR01

135 (Mounted Left Side Of The Control Panel)
136

137

138

Bill of Materials
Harold D Thompson Water Reclamation

1250 kW Generator Set
2000 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
11
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Line Qty. Part Number
139

140 Cummins Engine Coolant & Lube Oil
141 1-Lot Initial Fill of Engine Coolant, Ethylene Glycol 50/50

142

143 1-Lot Initial Fill of Lube Oil, Cummins Blue 15W/40

144

145 Cummins Factory Testing
146 1 Cummins Typical Generator Set Production Test CPG TGSPT

147

148 Cummins Generator Set Warranty
149 1 Warranty: 5-Year Extended Coverage L030

150 From Initial Date Of Start-Up

151

152 Engine Starting Batteries
153 4 Diesel Engine Starting Batteries, 8D Lead/Acid Type 908D

154

155 Engine Starting Batteries Warming Pads
156 4 Kim Battery Warming Pads, 120 VAC, 75 Watt Each KB7515

157 1 Thermostat, On at 40°F, Off at 60°F DIT46

158

159 CPG Plastic Battery Box
160 4 Battery Box 8D Battery-Black Plastic 0416-1263

161

162 SENS 10 Amp Battery Charging System
163 1 SENS EnerGenius Battery Charger, NFPA-110 Alarms NRG22-10-RC

164 10 Amp @ 12/24 VDC Output, 60HZ-120/208-240 VAC Input

165

166 632-H / ACE Vibration Isolators
167 12 ACE Seismic Control Spring Isolators 632-H

168 3600 Lb. Each, 1" Deflection, 0.2" Motion Limitation

169

170

171

172

Description

Bill of Materials
Harold D Thompson Water Reclamation

1250 kW Generator Set
2000 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

2/2/2012 NDZ Project #63439
13
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Line Qty. Part Number
173

174 Weather Protective Enclosure
175 1 Genset Enclosure - Weather Protective 4085021

176 No Duct, No Insulation

177 UL2200 Listed & Labeled

178 14 Gauge Steel Construction

179 Four Point Lifting System For Enclosure Only

180 Two Sets of Double 72" Doors Per Side

181 One Rear 36" Door

182 Motorized Inlet Louvers Ruskin SAMPLE

183 Gravity Radiator Discharge Louver With Screen Grainger

184 Interior Mounted Exhaust System

185 Designed With Removable Front, Radiator Access

186 Paint Color: Cummins Beige

187

188 Exhaust System
189 1 Critical Grade - Cool Series - Exhaust Silencer 14" K-H2-5-4085020

190 Compressed Thermal/Acoustical Fiberglass Packed-

191 Corrugated Flex Connectors and Rain Cap

192 Nut, Bolt and Gasket Hardware

193

194 Maintenance Service Contract - 1 Year
195 1 Maintenance Service Contract - 1 Year - To Include: Service Contract

196 1-Minor & 1-Major Maintenance Service 

197 Minor Service Includes: Inspection of Unit and Fluid Levels.

198 Test Transfer Switch Operation if Allowed By Owner

199 Major Service Includes: Changing Engine Oil and Oil Filters.

200 Changing Engine Fuel and Air Filters.

201 Note: All Services Done During Normal Weekday Business Hours.

202

203

204

205

206

Bill of Materials
Harold D Thompson Water Reclamation

1250 kW Generator Set
2000 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
15
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Line Qty. Part Number
207

208 Genset Enclosure Electrical
209 1 25kVA Single Phase Mini Power-Zone MPZ25S40F

210 High Voltage: 480 VAC, Low Voltage: 120/240 VAC

211 NEMA 3R Enclosure

212 Primary Main Circuit Breaker: 100 Amp

213 Secondary Main Circuit Breaker: 125 Amp

214 (28) 1-Pole Breakers, (14) 2-Pole Breakers

215 5 SQD - Miniature Circuit Breaker-20 Amp QOB120

216 2 SQD - Miniature Circuit Breaker-30 Amp QOB230

217 Enclosure Electrical Components

218 2 3 way Toggle Switch HBL1203IVORY

219 1 4 Way Toggle Switch HBL1224IVORY

220 6 NEMA 5-20R 20 Amp 120 VAC GFCI Receptacle GFR5362IVORY

221 5 FLUORESCENT SCREW IN (JELLY JAR) CF15EL/TWIST

222 2 Emergency Lighting with Two 6-VDC Lamp Heads 4PG94

223 1 Interior Space Heater 3UG73

224

225 Spare Parts
226 4 Engine Oil Filter (Fleetguard) LF9050

227 2 Engine Air Filters (Fleetguard) AF25593

228 3 Engine Fuel Filters (Fleetguard) FF5644

229 1 Engine Water Filter (Fleetguard) WF2076

230 1 Replacement Element - 10 Micron 2020TM-OR

231 2 Fuse, 5 Amp (Total Of 7-Used) 0340-0475-14

232 1 Control Panel Indicator Lamps 322-0017

233

234 CRM On-Site Testing
235 1 CRM Site Tests: 4-Hour Load Test

236 4-Hour Load Test With CRM Resistive Load Bank

237 CRM Test Documentation Required

238

239

240

1250 kW Generator Set
2000 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

Bill of Materials
Harold D Thompson Water Reclamation

2/2/2012 NDZ Project #63439
17
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Line Qty. Part Number
241

242 Genset Sub-Base Fuel Tank
243 1 Double Wall Sub-Base Fuel Tank 2085020

244 UL-142 Listed & Labeled

245 24 Hour Fuel Cell Capacity

246 Engine Supply & Return Connections

247 Integral Welded Fuel Fill Spill Containment

248 Stub-Up Zone

249 Pads for ACE Mountings Vibration Isolators

250 1 2" Normal Vent-Fuel Cell - C&B 401-01-2000

251 1 2" Normal Vent-Containment Basin - C&B 401-01-2000

252 1 6" Emergency Vent-Fuel Cell - OPW 201M-8081

253 1 6" Emergency Vent-Containment Basin - OPW 201M-8081

254 1 Mechanical Fuel Level Gauge - Krueger FG-13

255 1 Low Level Float Switch - 50% Fuel Level - Madison M4500-01BK70

256 1 High Level Float Switch - 90% Fuel Level - Madison M4500-01BK70

257 1 Basin Leak Detection Float Switch - Madison M4500-01BK70

258 1 High Fuel Level Alarm Kit - C&B 1400-13-1000

259 Set High Fuel Level Float Switch @ 90%

260 1 61fSTOP-Overfill Prevention Valve-Set @ 95% - OPW 61fSTOP-2000

261 Equipped with Drop Tube For Submerged Filling

262 1 2" Camlock Locking Cap - OPW 634B-1050

263 1 4" NPT Black Pipe Nipple X 5" Long-OPV Mounting BN4X5

264 *Extend Normal Vent

265 1 Exterior Color - Black Paint Paint

266

267 DQGAA O&M Manual
268 1 Operator's & Maintenance Manuals - DQGAA 0998-0073

269 4 Operator's & Maintenance Manuals - ZBTS

270

271 #2 Diesel Fuel
272 1 Initial Fill -  2225Gallons #2 Diesel Fuel

273 1 Refill After Testing - 370 Gallons #2 Diesel Fuel

274

McDade Woodcock
CRM Project #63439, Revision # 0

Bill of Materials
Harold D Thompson Water Reclamation

1250 kW Generator Set
2000 Amp Automatic Transfer Switch

Description

2/2/2012 NDZ Project #63439
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Line Qty. Part Number
275

276 1 Zenith 2000 ZBTS ZBTS00B00200EZ-

277 Amps: 2000 EC01ZVC70MEXE

278 Volts:277/480 - 3 Phase, 4 Wire

279  Poles: 3

280 Enclosure: NEMA 1

281 Cable Entry: Top & Bottom

282 Weight: 4044 lbs.

283 Dimensions: 80"H x 40.6" W x 64.6" D

284 Lugs: 8 to 750 MCM-mech style lugs for all connections

285 (No ground lugs or bus included)

286

287 1 Z - Net 900
288 Annunciator (Lonworks) Z - Net 900

289 Up to 8 ATS Units

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

Bill of Materials
Harold D Thompson Water Reclamation

1250 kW Generator Set
2000 Amp Automatic Transfer Switch

McDade Woodcock
CRM Project #63439, Revision # 0

Description

2/2/2012 NDZ Project #63439
21



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This Page Left Intentionally Blank 

22



PROTOTYPE TEST SUPPORT  (PTS) 

60 HZ TEST SUMMARY
GENERATOR SET MODELS REPRESENTATIVE PROTOTYPE
1250DQGAA   Model:1500DQGAB
1500DQGAB   Alternator: P734C

Engine: QSK50-G4 NR2

The following summarizes prototype testing conducted on the designated representative prototype of the specified 
models.  This testing is conducted to verify the complete generator set electrical and mechanical design integrity.  
Prototype testing is conducted only on generator sets not sold as new equipment. 

Maximum Surge Power:      1580 kW Steady State Performance:

The generator set was evaluated to determine the stated
maximum surge power. 

The generator set was tested to verify steady state 
operating performance was within the specified maximum 
limits.

 Voltage Regulation: ±0.50%
 Random Voltage Variation: ±0.50% 

 Frequency Regulation: Isochronous 

 Random Frequency Variation: ±0.25% 

Transient Performance: 
Torsional Analysis and Testing:

The generator set was tested to verify that the design is 
not subjected to harmful torsional stresses.  A spectrum 
analysis of the transducer output was conducted over the  

speed range of 1200 to 2000 RPM. 

The generator set was tested with the standard alternator 
to verify single step loading capability as required by 
NFPA 110.  Voltage and frequency response on load 
addition or rejection were evaluated.  The following results 
were recorded: 

Cooling System: 40 °C Ambient Full Load Acceptance:
0.5 in. H2O restriction Voltage Dip: 40.4 %

 Recovery Time: 4.2 Second 

 Frequency Dip: 7.5 %

 Recovery Time: 5.6 Second 

The cooling system was tested to determine ambient 
temperature and static restriction capabilities.  The test 
was performed at full rated load in elevated ambient 
temperature under stated static restriction conditions. Full Load Rejection:
 Voltage Rise: 26.4 %

Recovery Time: 2.8 Second 
 Frequency Rise: 3.5 %

Recovery Time: 1.3 Second 

Harmonic Analysis: 

(per MIL-STD-705B, Method 601.4) 
  Line to Line Line to Neutral
Electrical and Mechanical Strength: 
 Harmonic No Load Full Load No Load Full Load

3 0.18 0.01 0.13 0.08
5 0.2 2.3 0.13 2.3
7 0.52 1.46 0.48            0.74
9 0.08 0.03 0.03 0.07
11 0.65 0.49 0.64 0.46
13 0.21 0.28 0.19 0.31

The generator set was tested to several single phase and 
three phase faults to verify that the generator can safely 
withstand the forces associated with short circuit 
conditions.  The generator set was capable of producing 
full rated output at the conclusion of the testing. 

15 0.05 0.05 0.03 0.1

Cummins Power Generation Specification May Change Without Notice pts-265a
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SEISMIC DESIGN
OF

NON-STRUCTURAL
COMPONENTS AND SYSTEMS

CERTIFICATE OF COMPLIANCE

F-2230 Page 1 of 2

Cummins Power Generation has qualified the listed standard engine generator set packages as CERTIFIED1 for seismic application.

The basis of qualification is by shake table testing and analysis, in accordance with the following International Building Code2 (IBC) releases.

IBC 2000, IBC 2003, IBC 2006

The following model designations and bulleted options are included in this certification. A complete list of certified models, options, and
installation methods are detailed in report number VMA-45188-RS as issued by The VMC Group.

Fuel Tank
Options

Model Designation Rating
(kW) EPA Rating Basic Open

Generator Set
Weather

Protective
Sound
Level 1

Sound
Level 2

Weather
Protective

Sound
Level 1

Sound
Level 2

Standard
Sub-base

DQLC, DQLD, DQLE 2500/2750/
2500 Tier 1/Tier 1/Tier 2 ● N/A N/A N/A N/A N/A N/A N/A

DQKH 2250 Tier 2 ● N/A N/A N/A N/A N/A N/A N/A
DQKAA, DQKAB 1750/2000 Tier 2 ● N/A N/A N/A N/A N/A N/A N/A
DQGAA, DQGAB 1250/1500 Tier 2 ● N/A N/A N/A N/A N/A N/A N/A

Steel Enclosure Options Aluminum Enclosure Options

This certification includes the open generator set only and does not include the enclosure or any fuel tank. The generator set and included
options must be a catalogue design and factory supplied. The generator set and applicable options must be installed and attached to the building
structure per the manufacturer supplied seismic installation instructions. This certification is exclusive only to factory supplied accessories. Non-
factory accessories such as, but not limited to, mufflers, remote radiators, isolation/restraint devices, and electrical components are beyond the
scope of this certification.

The above referenced equipment is APPROVED for seismic application when properly installed,3 used as intended, and located in the United
States. Lookup the interpolated project specific Design Spectral Response Acceleration at Short Periods, SDS, value in the table below as it
pertains to the applicable building code and Importance Factor, IP, and compare to the allowed value. As limited by the tabulated values, below
grade, grade, and roof-level installations, as well as installations in essential facilities and for life safety applications, both requiring post event
functionality, were IP=1.5 are permitted and included in this certification.

The basis of this certification is through finite element analysis of the main force resisting members of the unit. Additional calculations were
conducted to ensure components, accessories, and options remained intact and attached to the unit under seismic load conditions. All non-
robust components, considered critical to the unit’s continued function, were successfully shake tested, in three (3) orthogonal axes, under the
witness of and analytical evaluation by an independent approval agency, The VMC Group. Seismic shake table testing was conducted in
accordance with ICC-ES AC-156 to envelope the required response spectrum (RRS) of maximum flexible region acceleration (AFLEX) of 3.09g
and a zero period acceleration (ARIG) of 2.32g. However, the certification is limited by the analysis seismic design level shown next.

For calculations and analysis, the Seismic Design Acceleration, FP/WP,4 was calculated as 1.45g for Load Resistance Factored Design (LRFD)
methods, equivalent to 1.02g for Allowable Stress Design (ASD) methods. All calculations were conducted using the ASD analysis method. This
included but was not limited to the finite element analysis of the main force resisting members of the unit, skid anchoring requirements,
component attachment hardware, and various component stress analyses. The Seismic Design Acceleration, FP/WP, used for calculations and
analysis, is defined per the building code (or respective design standard) for the section titled Seismic Design Requirements for Non-structural
(architectural, mechanical, and electrical) Components. The seismic design level is based on the LRFD calculation shown below.

IBC 2006 FP/WP = 0.4 x (SDS=1.93) x (FA=1.0) x (IP=1.5) x (aP/RP=1.25) x (1+2(z/h=0.0)) = 1.45g (grade)
FP/WP = 0.4 x (SDS=0.64) x (FA=1.0) x (IP=1.5) x (aP/RP=1.25) x (1+2(z/h=1.0)) = 1.45g (roof)

IBC 2003 / 2000 FP/WP = 0.4 x (SDS=2.41) x (FA=1.0) x (IP=1.5) x (aP/RP=1.00) x (1+2(z/h=0.0)) = 1.45g (grade)
FP/WP = 0.4 x (SDS=0.80) x (FA=1.0) x (IP=1.5) x (aP/RP=1.00) x (1+2(z/h=1.0)) = 1.45g (roof)

This certification covers all applications that fall below the limitations in the chart below.
IBC 2006 IBC 2006 IBC 2003 / 2000 IBC 2003 / 2000

SDS <= 0.64 SDS <= 1.93 SDS <= 0.80 SDS <= 2.41
Ip <= 1.5 Ip <= 1.5 Ip <= 1.5 Ip <= 1.5

ap/Rp <= 1.25 ap/Rp <= 1.25 ap/Rp <= 1.0 ap/Rp <= 1.0
z/h <= 1.0 (roof) z/h = 0 (grade) z/h <= 1.0 (roof) z/h = 0 (grade)

Soil Classes A, B, C, D, E, Seismic Use groups I, II, III, IV, and Seismic Design Categories A, B, C, D, E, and F are all
covered under this certification, limited by the Sds value stated above.

25



SEISMIC DESIGN
OF

NON-STRUCTURAL
COMPONENTS AND SYSTEMS

CERTIFICATE OF COMPLIANCE

F-2230 Page 2 of 2

Notes and Comments:

1. All equipment listed herein successfully passed the seismic acceptance criteria for shake testing non-structural components and systems
as set forth in the ICC AC-156 (2007). The test response spectrum (TRS) enveloped the design response spectrum (DRS) for all units
tested. The units cited in this certification were representative samples of a contingent of models and all remained captive and structurally
sound after the seismic shake simulation. The units also remained functionally operational after the simulation testing as functional testing
was completed by the equipment manufacturer before and after the seismic simulations. Although a seismic qualified unit inherently
contains some wind resisting capacity, that capacity is undetermined and is excluded from this certification. Snow/Ice loads have been
neglected and thus limit the unit to be installed both indoors (covered by an independent protective structure) and out of doors (exposed to
accumulating snow/ice) for snow/ice loads no greater than 30 psf for all applications.

2. The following building codes are addressed under this certification:

IBC 2000 – referencing ASCE 7-98 and ICC AC-156
IBC 2003 – referencing ASCE 7-02 and ICC AC-156
IBC 2006 – referencing ASCE 7-05 and ICC AC-156

3. Refer to the manufacturer supplied installation drawings for anchor requirements and mounting considerations for seismic applications.
Required anchor locations, size, style, and load capacities (tension and shear) are specified on the installation drawings. Mounting
requirement details such as anchor brand, type, embedment depth, edge spacing, anchor-to-anchor spacing, concrete strength, special
inspection, wall design, and attachment to non-building structures must be outlined and approved by the Engineer of Record for the project
or building. Structural walls, structural floors, and housekeeping pads must also be seismically designed and approved by the project or
building Structural Engineer of Record to withstand the seismic anchor loads as defined on the installation drawings. The installing
contractor is responsible for observing the installation requirements detailed in the seismic installation drawings and the proper installation
of all anchors and mounting hardware.

4. When the site soil properties or final equipment installation location are not known, the soil site coefficient, FA, defaults to the Soil Site Class
D coefficient. Soil Classes A, B, C, D, E, Seismic Use groups I, II, III, IV, and Seismic Design Categories A, B, C, D, E, and F are all
covered under this certification, limited by the Sds values on page 1, respective to the applicable building code, Importance factor, and z/h
ratio. A seismic importance factor, Ip=1.5, applies to this certification to include essential facility requirements and life safety applications for
post event functionality.

Certification Issued By: The VMC Group Issue Date: 11/11/2009
Document Control Number: VMA-45188-CCS Rev. 2 Revision Date: 06/29/2011

Expiration Date: 12/31/2011

John P. Giuliano, PE
President, The VMC Group

Gary A. Lafine
Product Management Director

Consumer and Genset Business
Cummins Power Generation
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Diesel generator set
QSK50 series engine

 

 

Description 
Cummins Power Generation commercial generator sets 
are fully integrated power generation systems providing 
optimum performance, reliability and versatility for 
stationary standby and prime power applications.  Codes 
or standards compliance may not be available with all 
model configurations – consult factory for availability. 

Features 
Cummins® heavy-duty engine - Rugged 4-cycle, 
industrial diesel delivers reliable power, low emissions 
and fast response to load changes. 

Alternator - Several alternator sizes offer selectable 
motor starting capability with low reactance 2/3 pitch 
windings, low waveform distortion with non-linear loads 
and fault clearing short-circuit capability. 

Permanent magnet generator (PMG) - Offers 
enhanced motor starting and fault clearing short-circuit 
capability. 

Control system - The PowerCommand® electronic 
control is standard equipment and provides total genset 
system integration including automatic remote 
starting/stopping, precise frequency and voltage 
regulation, alarm and status message display, 
AmpSentry™ protection, output metering, auto-shutdown 
at fault detection and NFPA 110 Level 1 compliance. 

Cooling system - Standard integral set-mounted 
radiator system, designed and tested for rated ambient 
temperatures, simplifies facility design requirements for 
rejected heat. 

NFPA - The genset accepts full rated load in a single step 
in accordance with NFPA 110 for Level 1 systems. 

Warranty and service - Backed by a comprehensive 
warranty and worldwide distributor network. 

 

This generator set is designed in facilities 
certified to ISO 9001 and manufactured in 
facilities certified to ISO 9001 or ISO 9002. 

 

The Prototype Test Support (PTS) program 
verifies the performance integrity of the generator 
set design.  Cummins Power Generation 
products bearing the PTS symbol meet the 
prototype test requirements of NFPA 110 for 
Level 1 systems. 

 

All low voltage models are CSA certified to 
product class 4215-01. 

 

The generator set is available listed to UL 2200, 
Stationary Engine Generator Assemblies for all 60 
Hz low voltage models.  The PowerCommand 
control is Listed to UL 508 - Category NITW7 for 
U.S. and Canadian usage.  Circuit breaker 
assemblies are UL 489 Listed for 100% 
continuous operation and also UL 869A Listed 
Service Equipment. 

U.S. EPA 

Engine certified to Stationary Emergency U.S. 
EPA New Source Performance Standards, 40 
CFR 60 subpart IIII Tier 2 exhaust emission 
levels.  U.S. applications must be applied per this 
EPA regulation. 

International 
Building 
Code 

The generator set package is available certified 
for seismic application in accordance with the 
following International Building Code:  IBC2000, 
IBC2003, IBC2006 and IBC2009. 

  

 Standby rating Prime rating Continuous rating Data sheets 

Model 
60 Hz 
kW (kVA) 

50 Hz 
kW (kVA) 

60 Hz 
kW (kVA) 

50 Hz 
kW (kVA) 

60 Hz 
kW (kVA) 

50 Hz 
kW (kVA) 60 Hz 50 Hz 

DQGAA 1250 (1563)  1100 (1375)    D-3333  

DQGAB 1500 (1875)  1350 (1688)    D-3334  

1100 kW - 1500 kW 60 Hz 
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Generator set specifications 
Governor regulation class ISO8528 Part 1 Class G3 
Voltage regulation, no load to full load  ± 0.5% 
Random voltage variation ± 0.5% 
Frequency regulation Isochronous 
Random frequency variation ± 0.25% 
Radio frequency emissions compliance IEC 801.2 through IEC 801.5; MIL STD 461C, Part 9 

Engine specifications 
Bore 158.8 mm (6.25 in) 
Stroke 158.8 mm (6.25 in) 
Displacement 50.3 litres (3067 in3) 
Configuration Cast iron, V 16 cylinder 
Battery capacity 1800 amps minimum at ambient temperature of 0 °C (32 °F) 
Battery charging alternator 35 amps 
Starting voltage 24 volt, negative ground 
Fuel system Cummins’ Modular Common Rail System 

Fuel filter 
Dual element 10 micron filtration spin-on fuel filter with 15 micron 
water separator 

Air cleaner type Dry replaceable element 
Lube oil filter type(s) Four spin-on, combination full flow filter and bypass filters 
Standard cooling system High ambient radiator 

Alternator specifications 
Design Brushless, 4 pole, drip proof revolving field 
Stator 2/3 pitch 
Rotor Single bearing, flexible disc 
Insulation system Class H 
Standard temperature rise 150 ºC standby at 40 °C ambient 
Exciter type PMG (permanent magnet generator) 
Phase rotation A (U), B (V), C (W) 
Alternator cooling Direct drive centrifugal blower fan 
AC waveform total harmonic distortion < 5% no load to full linear load, < 3% for any single harmonic 
Telephone influence factor (TIF) < 50 per NEMA MG1-22.43 
Telephone harmonic factor (THF) < 3 

 

Available voltages 
60 Hz  line-neutral/line-line 50 Hz  line-neutral/line-line 
 220/380 
 255/440 

 277/480 
 347/600 

 2400/4160      

* Note: Consult factory for other voltages. 

Generator set options and accessories 
Engine 
 208/240/480 V 

thermostatically controlled 
coolant heater for ambient 
above 4.5 C (40 F) 

 208/240/480 V 
thermostatically controlled 
coolant heater for ambient 
below 4.5 C (40 F) 

 Dual 120 V 300 W lube oil 
heaters 

 Dual 208/240 V 300 W lube 
oil heaters 

 Dual 480 V 300 W lube oil 
heaters 

Control panel 
 120/240 V 100 W control anti-

condensation heater 
 Paralleling configuration  
 Remote fault signal package 
 Run relay package 
 Exhaust pyrometer 
 Fuel pressure indication 
 Ground fault indication 

Alternator 
 80 C rise 
 105 C rise 
 125 C rise 
 120/240 V 300 W anti-condensation 

heater 

Exhaust system 
 Industrial grade exhaust 

silencer 
 Residential grade exhaust 

silencer 
 Critical grade exhaust 

silencer 
 Exhaust packages 

Cooling system 
 Remote radiator 

Generator set 
 AC entrance box 
 Battery 
 Battery charger 
 Circuit breaker - set mounted 
 Disconnect switch - set 

mounted 
 PowerCommand Network 
 Remote annunciator panel 
 Spring isolators 
 2 year warranty 
 5 year warranty 
 10 year major components 

warranty 

* Note: Some options may not be available on all models - consult factory for availability. 
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Control system PCC 3201 

          
PowerCommand control is an integrated generator 
set control system providing governing, voltage 
regulation, engine protection and operator interface 
functions. Major features include: 
- Integral AmpSentry™ Protective Relay providing a full 

range of alternator protection functions that are 
matched to the alternator provided. 

- Battery monitoring and testing features and smart 
starting control system. 

- Three phase sensing, full wave rectified voltage 
regulation system, with a PWM output for stable 
operation with all load types. 

- Control suitable for operation in ambient temperatures 
from -40 °C to +70 °C (-40 °F to +158 °F) and altitudes 
to 5000 meters (13,000 feet). 

- Prototype tested; UL, CSA, and CE compliant. 
- InPower™ PC-based service tool available for detailed 

diagnostics. 
- Optional Echelon® LONWORKS

® network interface. 

Operator/display panel 
- Off/manual/auto mode switch 
- Manual run/stop switch 
- Panel lamp test switch 
- Emergency stop switch 
- Exercise switch 
- Alpha-numeric display with pushbutton access for 

viewing engine and alternator data and providing setup, 
controls and adjustments 

- LED lamps indicating not in auto, common warning, 
common shutdown, remote start 

- Configurable for local language 

Engine protection 
- Overspeed shut down 
- Low oil pressure warning and shut down 
- High coolant temperature warning and shut down 
- High oil temperature warning 
- Low coolant level warning or shut down 
- Low coolant temperature warning 
- High and low battery voltage warning 
- Weak battery warning 
- Dead battery shut down 
- Fail to start (overcrank) shut down 
- Fail to crank shut down 
- Redundant start disconnect 
- Cranking lockout 
- Sensor failure indication 

Engine data 
- DC voltage 
- Lube oil pressure 
- Coolant temperature 
- Lube oil temperature 
- Engine speed 
- Engine ECM data 

AmpSentry AC protection 
- Over current and short-circuit shut down 
- Over current warning 
- Single and three phase fault regulation 
- Over and under voltage shut down 
- Over and under frequency shut down 
- Overload warning with alarm contact 
- Reverse power and reverse Var shut down 

Alternator data 
- Line-to-line and line-to-neutral AC volts 
- Three phase AC current 
- Frequency 
- Total and individual phase power factor, kW and kVA 
- Bus voltage and frequency (with paralleling options) 

Other data 
- Genset model data 
- Start attempts, starts, running hours 
- kW hours (total and since reset) 
- Fault history  
- Load profile (accessible with InPower) 

Governing 
- Digital electronic isochronous governor 
- Temperature dynamic governing 
- Smart idle speed mode 

Voltage regulation 
- Digital PWM electronic voltage regulation 
- Three phase line-to-neutral sensing 
- Single and three phase fault regulation 
- Configurable torque matching 

Control functions 
- Data logging on faults 
- Fault simulation (requires InPower) 
- Time delay start and cooldown 
- Cycle cranking  
- Configurable customer outputs (4) 
- Configurable network inputs (8) and outputs (16) (with 

optional network) 
- Remote emergency stop 

Paralleling (Option) 
- Active digital phase lock loop synchronizer 
- Isochronous kW and kVar load sharing controls 
- kW import/export and kVar/PF control for utility (mains) 

paralleling 

Options  
 Thermostatically controlled space heater 
 Key-type mode switch 
 Ground fault module 
 Auxiliary relays (3) 
 Echelon LONWORKS interface 
 Modion Gateway to convert to Modbus (loose) 
 PowerCommand iWatch web server for remote 

monitoring and alarm notification (loose) 
 Digital input and output module(s) (loose) 
 Remote annunciator (loose) 
 Paralleling 
 Power transfer control 
 
For further detail see document S-1444. 
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Ratings definitions 

Emergency standby power (ESP): 
Applicable for supplying power to varying electrical load 
for the duration of power interruption of a reliable utility 
source. Emergency Standby Power (ESP) is in 
accordance with ISO 8528. Fuel Stop power in 
accordance with ISO 3046, AS 2789, DIN 6271 and BS 
5514. 

Limited-time running power (LTP):  
Applicable for supplying power to a constant electrical 
load for limited hours.  Limited Time Running Power (LTP) 
is in accordance with ISO 8528.  

Prime power (PRP): 
Applicable for supplying power to varying electrical load 
for unlimited hours. Prime Power (PRP) is in accordance 
with ISO 8528. Ten percent overload capability is 
available in accordance with ISO 3046, AS 2789, DIN 
6271 and BS 5514. 

Base load (continuous) power (COP): 
Applicable for supplying power continuously to a 
constant electrical load for unlimited hours. Continuous 
Power (COP) in accordance with ISO 8528, ISO 3046, AS 
2789, DIN 6271 and BS 5514.  

 

 

 

This outline drawing is for reference only.  See respective model 
data sheet for specific model outline drawing number. 

Do not use for installation design 

 

 

Model 
Dim “A” 
mm (in.) 

Dim “B” 
mm (in.) 

Dim “C” 
mm (in.) 

Set Weight* 
dry kg (lbs) 

Set Weight* 
wet kg (lbs) 

DQGAA 5969 (235) 2007 (79) 2840 (112) 10989 (24220) 11493 (25330) 
DQGAB 5969 (235) 2007 (79) 2840 (112) 10989 (24220) 11493 (25330) 

* Note: Weights represent a set with standard features.  See outline drawings for weights of other configurations. 
 

       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cummins Power Generation 
1400 73rd Avenue N.E. 
Minneapolis, MN 55432 USA 
Telephone: 763 574 5000 
Fax: 763 574 5298 

    

Warning:  Back feed to a utility system can cause electrocution and/or property damage.  Do not connect to any building’s electrical system 
except through an approved device or after building main switch is open. 
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  Model: DQGAA 
 Frequency: 60 
 Fuel type: Diesel 
 KW rating: 1250 standby 
  1100 prime 
 Emissions: EPA NSPS Stationary Emergency Tier 2 

 

 
  

 

 

 

Exhaust emission data sheet: EDS-1058 
Exhaust emission compliance sheet: EPA-1092 
Sound performance data sheet: MSP-1033 
Cooling performance data sheet: MCP-151 
Prototype test summary data sheet: PTS-265 
Standard set-mounted radiator cooling outline: 0500-4357 
Optional set-mounted radiator cooling outline:  
Optional heat exchanger cooling outline:  
Optional remote radiator cooling outline: 0500-4309 
  
 

Fuel consumption 
Standby Prime Continuous 
kW (kVA) kW (kVA) kW (kVA) 

Ratings 1250 (1563) 1100 (1375)  
Load 1/4 1/2 3/4 Full 1/4 1/2 3/4 Full Full 
US gph 27.9 51.3 72.9 92.7 25.8 45.6 65.3 82.2  
L/hr 105.6 194.2 276 350.9 97.7 172.6 247.2 311.2  
          
 

Engine 
Standby  
rating 

Prime  
rating 

Continuous 
rating 

Engine manufacturer Cummins Inc.  

Engine model QSK50-G4 NR2  

Configuration Cast iron, V 16 cylinder  

Aspiration Turbocharged and low temperature aftercooled  

Gross engine power output, kWm (bhp) 1656 (2220) 1470 (1971)  

BMEP at set rated load, kPa (psi) 1827 (265) 1606 (233)  

Bore, mm (in) 159 (6.25)  

Stroke, mm (in) 159 (6.25)  

Rated speed, rpm 1800  

Piston speed, m/s (ft/min) 9.5 (1875)  

Compression ratio 15:1  

Lube oil capacity, L (qt) 235 (248)  

Overspeed limit, rpm 2100 ±50  

Regenerative power, kW 168  

  
 

Fuel flow    
Maximum fuel flow, L/hr (US gph) 757 (200)  
Maximum fuel inlet restriction, kPa (in Hg) 30 (9.0)  

Maximum fuel inlet temperature, °C (°F) 70 (160)  

 
 

Ü Generator set data sheet 
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Air 
Standby 
rating 

Prime 
rating 

Continuous 
rating 

Combustion air, m3/min (scfm) 130 (4570) 124 (4375)  

Maximum air cleaner restriction, kPa (in H2O) 6.2 (25)  

Alternator cooling air, m3/min (cfm) 207 (7300)  

 
Exhaust  
Exhaust flow at set rated load, m3/min (cfm) 291 (10290) 261 (9225)  

Exhaust temperature, °C (°F) 417 (782) 372 (702)  

Maximum back pressure, kPa (in H2O) 6.78 (27)  

 
Standard set-mounted radiator cooling  
Ambient design,  °C ( °F) 50 (122)  

Fan load, kWm  (HP) 45 (60)  

Coolant capacity (with radiator), L (US gal) 541 (143)  

Cooling system air flow, m3/min (scfm)  1705 (60150)  

Total heat rejection, MJ/min (Btu/min)  59.88 (56796) 52.43 (49727)  

Maximum cooling air flow static restriction, kPa (in H2O) 0.12 (0.5)  

Maximum fuel return line restriction kPa (in Hg)    

 
Optional set-mounted radiator cooling  

Ambient design,  °C (°F)  

Fan load, kWm (HP)  

Coolant capacity (with radiator), L (US gal)  

Cooling system air flow, m3/min (scfm)   

Total heat rejection, MJ/min (Btu/min)     

Maximum cooling air flow static restriction, kPa (in H2O)  

Maximum fuel return line restriction, kPa (in Hg)  

 
Optional heat exchanger cooling  

Set coolant capacity, L (US gal)  
Heat rejected, jacket water circuit, MJ/min (Btu/min)    
Heat rejected, aftercooler circuit, MJ/min (Btu/min)    
Heat rejected, fuel circuit, MJ/min (Btu/min)  
Total heat radiated to room, MJ/min (Btu/min)    
Maximum raw water pressure, jacket water circuit, kPa (psi)  
Maximum raw water pressure, aftercooler circuit, kPa (psi)  
Maximum raw water pressure, fuel circuit, kPa (psi)  
Maximum raw water flow, jacket water circuit, L/min (US gal/min)  
Maximum raw water flow, aftercooler circuit, L/min (US gal/min)  
Maximum raw water flow, fuel circuit, L/min (US gal/min)  
Minimum raw water flow at 27 °C (80 °F) inlet temp, jacket water 
circuit,  L/min (US gal/min)  

Minimum raw water flow at 27 °C (80 °F) inlet temp, aftercooler circuit,  
L/min (US gal/min)  

Minimum raw water flow at 27 °C (80 °F) inlet temp, fuel circuit,  L/min 
(US gal/min)  

Raw water delta P at min flow, jacket water circuit, kPa (psi)  
Raw water delta P at min flow, aftercooler circuit, kPa (psi)  
Raw water delta P at min flow, fuel circuit, kPa (psi)  
Maximum jacket water outlet temp,  °C (°F)    
Maximum aftercooler inlet temp,  °C (°F)  
Maximum aftercooler inlet temp at 25 °C (77 °F) ambient,  °C ( °F)  
Maximum fuel return line restriction,  kPa (in Hg)  
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Optional remote radiator cooling1 Standby               
rating 

Prime                
rating 

Continuous           
rating 

Set coolant capacity, L (US gal)    
Max flow rate at max friction head, jacket water circuit, L/min              
(US gal/min) 1920 (550) 

 

Max flow rate at max friction head, aftercooler circuit, L/min                 
(US gal/min) 540 (142) 

 

Heat rejected, jacket water circuit, MJ/min (Btu/min) 29.89 (28352) 26.57 (25197)  
Heat rejected, aftercooler circuit, MJ/min (Btu/min) 21.98 (20845) 19 (18025)  
Heat rejected, fuel circuit, MJ/min (Btu/min)    
Total heat radiated to room, MJ/min (Btu/min) 8.0 (7600) 6.86 (6505)  
Maximum friction head, jacket water circuit, kPa (psi) 67 (10)  
Maximum friction head, aftercooler circuit, kPa (psi) 48 (7)  
Maximum static head, jacket water circuit, m (ft) 18.3 (60)  
Maximum static head, aftercooler circuit, m (ft) 18.3 (60)  
Maximum jacket water outlet temp, °C (°F) 104 (220) 100 (212)  
Maximum aftercooler inlet temp at 25 °C (77 °F) ambient, °C (°F) 49 (120)  
Maximum aftercooler inlet temp, °C (°F) 71 (160) 66 (150)  
Maximum fuel flow, L/hr (US gph)    
Maximum fuel return line restriction, kPa (in Hg)    

Weights2  
Unit dry weight kgs (lbs) 10989 (24220) 

Unit wet weight kgs (lbs) 11493 (25330) 

Notes: 
1 For non-standard remote installations contact your local Cummins Power Generation representative. 
2 Weights represent a set with standard features.  See outline drawing for weights of other configurations. 

Derating factors 

Standby Engine power available up to 1845 m (6054 ft) at ambient temperatures up to 40 °C (104 °F).  Above these 
elevations, derate at 6.6% per 305 m (1000 ft) and 14.0% per 10 °C (18 °F). 

Prime Engine power available up to 1333 m (4374 ft) at ambient temperatures up to 40 °C (104 °F).  Above these 
elevations, derate at 6.6% per 305 m (1000 ft) and 14.0% per 10 °C (18 °F). 

Continuous 
 

Ratings definitions 
Emergency standby power 
(ESP): 

Limited-time running power 
(LTP):  

Prime power (PRP): 

 

Base load (continuous) 
power (COP): 

Applicable for supplying power 
to varying electrical load for the 
duration of power interruption of 
a reliable utility source. 
Emergency Standby Power (ESP) 
is in accordance with ISO 8528. 
Fuel Stop power in accordance 
with ISO 3046, AS 2789, DIN 
6271 and BS 5514. 
 

Applicable for supplying power to 
a constant electrical load for 
limited hours.  Limited Time 
Running Power (LTP) is in 
accordance with ISO 8528.  

 

Applicable for supplying power 
to varying electrical load for 
unlimited hours. Prime Power 
(PRP) is in accordance with ISO 
8528. Ten percent overload 
capability is available in 
accordance with ISO 3046,      
AS 2789, DIN 6271 and BS 
5514. 
 

Applicable for supplying power 
continuously to a constant 
electrical load for unlimited 
hours. Continuous Power (COP) 
is in accordance with ISO 8528, 
ISO 3046, AS 2789, DIN 6271 
and BS 5514.  
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Alternator data 

Voltage Connection1 
Temp rise 
degrees C Duty2 

Single 
phase 
factor3 

Max 
surge 
kVA4 

Winding 
No. 

Alternator 
data sheet 

Feature 
Code 

380 Wye, 3-phase 150/105 S/P/C  6716  ADS-331 B595-2 
380 Wye, 3-phase 125/105/80 S/P/C  5743  ADS-332 B598-2 
380 Wye, 3-phase 105/80 P/C  5521  ADS-331 B659-2 
380 Wye, 3-phase 80 P  6716  ADS-332 B687-2 
380 Wye, 3-phase 80 S  7695  ADS-333 B660-2 
440 Wye, 3-phase 80 P  5521  ADS-330 B689-2 
440 Wye, 3-phase 125/105 S/P  5743  ADS-330 B663-2 
440 Wye, 3-phase 80 S  6716  ADS-331 B688-2 
480 Wye, 3-phase 125/105 S/P  5521  ADS-330 B276-2 
480 Wye, 3-phase 105/80 S/P  5743  ADS-330 B600-2 
480 Wye, 3-phase 80 S  6716  ADS-331 B601-2 
600 Wye, 3-phase 125/105 S/P  5521  ADS-330 B602-2 
600 Wye, 3-phase 105/80 S/P  5743  ADS-330 B603-2 
600 Wye, 3-phase 80 S  6716  ADS-331 B604-2 
4160 Wye, 3-phase 105 P  6204  ADS-322 B312-2 
4160 Wye, 3-phase 105/80 S/P  6204  ADS-322 B313-2 
4160 Wye, 3-phase 80   7005  ADS-323 B314-2 

Notes: 
1
 Limited single phase capability is available from some three phase rated configurations.  To obtain single phase rating, multipy the three phase 
kW rating by the Single Phase Factor3.  All single phase ratings are at unity power factor. 

2
 Standby (S), Prime (P) and  Continuous ratings (C). 

3
 Factor for the Single Phase Output from Three Phase Alternator formula listed below. 

4
 Maximum rated starting kVA that results in a minimum of 90% of rated sustained voltage during starting. 

 

Formulas for calculating full load currents: 
Three phase output Single phase output 

 
 
 

 

Cummins Power Generation 
1400 73rd Avenue N.E. 
Minneapolis, MN 55432 USA 
Phone: 763 574 5000  
Fax: 763 574 5298 

  

 

Warning:  Back feed to a utility system can cause electrocution and/or property damage.  Do not connect to any building’s electrical system 
except through an approved device or after building main switch is open. 
 

Voltage
1000 x eFactorSinglePhas x kW

 
 

0.8 x 1.73 x Voltage
1000 x kW  

34

http://www.cumminspower.com/�
kh870
Line

kh870
Rectangle



Exhaust Emission Data Sheet
1250DQGAA

60 Hz Diesel Generator Set 

 
Engine Information: 
Model: Cummins Inc QSK50-G4 NR2 Bore: 6.25 in. (159 mm) 
Type: 4 Cycle, 60°V, 16 Cylinder  Diesel Stroke: 6.25 in. (159 mm) 
Aspiration: Turbocharged and Low Temperature Aftercooled  Displacement: 3067 cu. In. (50.2 liters) 
Compression Ratio: 15.0:1 
Emission Control Device: Turbocharged and Low Temperature Aftercooled 

 
 1/4 1/2 3/4 Full Full 
PERFORMANCE DATA Standby Standby Standby Standby Prime 
BHP @ 1800 RPM (60 Hz) 462 924 1386 1848 1626 
Fuel Consumption (gal/Hr) 27.9 51.3 72.9 92.7 82.2 
Exhaust Gas Flow (CFM) 4310 7240 9330 10570 9980 
Exhaust Gas Temperature (°F) 625 725 760 813 782 
      
EXHAUST EMISSION DATA      
      
HC (Total Unburned Hydrocarbons) 0.34 0.25 0.14 0.10 0.12 
NOx (Oxides of Nitrogen as NO2) 3.50 3.43 3.96 5.40 4.60 
CO (carbon Monoxide) 1.16 0.66 0.41 0.44 0.40 
PM (Particular Matter) 0.16 0.08 0.05 0.03 0.05 
SO2 (Sulfur Dioxide) 0.14 0.13 0.12 0.11 0.11 
Smoke (Bosch) 0.40 0.30 0.30 0.20 0.20 

All values are Grams per HP-Hour, Smoke is Bosch#

 
TEST CONDITIONS 
 
Data is representative of steady-state engine speed (± 25 RPM) with full load (± 2%).  Pressures, temperatures, and 
emission rates were stabilized. 
 
Fuel Specification: ASTM D975 No. 2-D diesel fuel with 0.03-0.05% sulfur content (by weight), and 40-48 cetane 

number. 
Fuel Temperature: 99 ± 9 °F (at fuel pump inlet) 
Intake Air Temperature: 77 ± 9 °F 
Barometric Pressure: 29.6 ± 1 in. Hg 
Humidity: NOx measurement corrected to 75 grains H2O/lb dry air 
Reference Standard: ISO 8178 
  
The NOx, HC, CO and PM emission data tabulated here are representative of test data taken from a single engine under the test conditions shown 
above. Data for the other components are estimated.  These data are subjected to instrumentation and engine-to-engine variability.  Field emission test 
data are not guaranteed to these levels.  Actual field test results may vary due to test site conditions, installation, fuel specification, test procedures and 
instrumentation.  Engine operation with excessive air intake or exhaust restriction beyond published maximum limits, or with improper maintenance, 
may results in elevated emission levels. 

 
 
 
 
Cummins Power Generation Data and Specifications Subject to Change Without Notice eds-1058b
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EPA Tier 2 Exhaust Emission 
Compliance Statement

1250DQGAA
60 Hz Diesel Generator Set

 

 
Compliance Information: 
The engine used in this generator set complies with the Tier 2 emissions limits of U.S EPA New Source 
Performance Standards for Stationary Emergency engines under the provisions of 40 CFR 60 Subpart IIII  when 
tested per ISO 8178 D2. 
 
Engine Manufacturer: Cummins Inc 
EPA Certificate Number: CEX-STATCI-11-04 
Effective Date: 06/08/2010 
Date Issued: 06/08/2010 
EPA Diesel Engine Family: BCEXL050.AAD 
CARB Executive Order:  

 
Engine Information:     
Model: Cummins Inc  QSK50-G4 NR2 Bore: 6.25 in. (159 mm) 
Engine Nameplate HP: 2220   
Type: 4 Cycle, 60°V, 16 Cylinder  Diesel Stroke: 6.25 in. (159 mm) 
Aspiration: Turbocharged and Low Temperature 

Aftercooled  
Displacement: 3067 cu. in. ( 50.2 liters ) 

Compression Ratio: 15.0:1    
Emission Control Device: Turbocharged and Low Temperature Aftercooled 

 
 
 

 
 
 
U.S. Environmental Protection Agency NSPS Stationary Emergency Tier 2 Limits 
 
  (All values are Grams per HP-Hour) 

 COMPONENT   

 NOx + HC (Oxides of Nitrogen as NO2 
+ Non Methane Hydrocarbons) 

 4.77 

 CO (Carbon Monoxide)  2.61 

 PM (Particulate Matter)  0.15 
 
Engine operation with excessive air intake or exhaust restriction beyond published maximum limits, or with improper maintenance, may result in elevated
emission levels. 

 
 
 
 
 
Cummins Power Generation Data and Specifications Subject to Change Without Notice epa-1092g
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ALTERNATOR DATA SHEET   Frame Size P734B 
CHARACTERISTICS   

WEIGHTS: Stator Assembly: 2879 lb 1306 kg  
 Rotor Assembly: 2493 lb 1131 kg  
 Complete Assembly: 6085 lb 2760 kg  
MAXIMUM SPEED: 2250 rpm  

Full Load 3.6 Amps  EXCITATION CURRENT: 
No Load 0.5 Amps  

INSULATION SYSTEM: Class H Throughout 
60 Hz Voltage (winding no) 3 ∅ RATINGS         (0.8 power factor) 

(Based on specific temperature rise at 40°C 
ambient temperature) 

220/380 
(13) 

240/416 
(13) 

220/380 
(312) 

240/416 
(312) 

254/440 
(312) 

277/480 
(312) 

347/600 
(07)  

163°C Rise Ratings kW 1148 1304 1392 1448 1448
 kVA 1435 1630 1740 1810 1810

150°C Rise Ratings kW 1116 1272 1352 1408 1408
 kVA  1395 1590 1690 1760 1760

125°C Rise Ratings kW  1072 1220 1300 1352 1352
 kVA  1340 1525 1625 1690 1690

105°C Rise Ratings kW  924 1132 1208 1260 1260
 kVA  1155 1415 1510 1575 1575

80°C Rise Ratings kW  924 1048 1116 1164 1164
 kVA  1155 1310 1395 1455 1455

220/380 
(13) 

240/416 
(13) 

220/380 
(312) 

240/416 
(312) 

254/440 
(312) 

277/480 
(312) 

347/600 
(07)  

  4.47 4.25 4.04 3.53 3.08 
  0.28 0.26 0.25 0.22 0.19 
  0.20 0.19 0.18 0.16 0.14 
  0.29 0.27 0.26 0.23 0.20 
  0.04 0.04 0.03 0.03 0.02 

REACTANCES         (per unit ± 10%) 
(Based on full load at 125°C Rise Rating) 
Synchronous 
Transient 
Subtransient 
Negative Sequence 
Zero Sequence 

MOTOR STARTING 220/380 
(13) 

240/416 
(13) 

220/380 
(312) 

240/416 
(312) 

254/440 
(312) 

277/480 
(312) 

347/600 
(07) 

 

Maximum kVA      (90% Sustained Voltage)   4602 4602 4602 4602 4602  

TIME CONSTANTS                           
(Sec) 

220/380 
(13) 

240/416 
(13) 

220/380 
(312) 

240/416 
(312) 

254/440 
(312) 

277/480 
(312) 

347/600 
(07) 

 

Transient   0.130 0.130 0.130 0.130 0.130  
Subtransient   0.010 0.010 0.010 0.010 0.010  
Open Circuit   2.140 2.140 2.140 2.140 2.140  
DC   0.020 0.020 0.020 0.020 0.020  
         
WINDINGS                                (@20°C) 220/380 

(13) 
240/416 

(13) 
220/380 

(312) 
240/416 

(312) 
254/440 

(312) 
277/480 

(312) 
347/600 

(07) 
 

Stator Resistance        (Line to Line, Ohms)   0.00126 0.00126 0.00126 0.00126 0.00520  
Rotor Resistance                        (Ohms)   1.85 1.85 1.85 1.85 1.67  
Number of Leads   6 6 6 6 6  
 
 

  

Cummins Power Generation Specification May Change Without Notice ads-330b
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Alternator Data Sheet       Frame Size:        P734B
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Alternator Data Sheet       Frame Size:        P734B
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Alternator Data Sheet       Frame Size:        P734B
 

 
 

Winding 07 
LOCKED ROTOR MOTOR STARTING CURVE 

AVR   MX                                                                                       60 Hz 
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Alternator Data Sheet       Frame Size:        P734B
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Alternator Data Sheet       Frame Size:        P734B

 

 
  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Cummins Power Generation                          Specification May Change Without Notice                                               ads-330b 

44

hf433
Stamp



Cooling System Data

 

DQGAA

 
High Ambient Air Temperature Radiator Cooling System 

    
Max Cooling @ Air Flow Static Restriction, Unhoused 

(inches water/mm water) 
 

Housed in Free Air, No Air Discharge 
Restriction 

   0.0/0.0 0.25/6.4 0.5/12.7 0.75/19.1 1.0/25.4     
 Duty Rating 

(kW) Maximum Allowable Ambient Temperature, Degree C 

 Standby 1250 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
60 Hz Prime 1100 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 Continuous  N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 Standby  N/A N/A N/A N/A N/A N/A N/A N/A N/A 
50 Hz Prime  N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 Continuous  N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 
 

Enhanced High Ambient Air Temperature Radiator Cooling System 
    

Max Cooling @ Air Flow Static Restriction, Unhoused 
(inches water/mm water) 

 

Housed in Free Air, No Air Discharge 
Restriction 

   0.0/0.0 0.25/6.4 0.5/12.7 0.75/19.1 1.0/25.4     
 Duty Rating 

(kW) Maximum Allowable Ambient Temperature, Degree C 

 Standby 1250 53.6 52.2 50.9 49.6 48.4 N/A N/A N/A N/A 
60 Hz Prime 1100 54.0 52.4 51.1 51.4 50.4 N/A N/A N/A N/A 
 Continuous  N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 Standby  N/A N/A N/A N/A N/A N/A N/A N/A N/A 
50 Hz Prime  N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 Continuous  N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 
 
 
Notes: 
1. Data shown are anticipated cooling performance for typical generator set. 

2. Cooling data is based on 1000 ft (305 m) site test location. 

3. Generator set power output may need to be reduced at high ambient conditions. Consult generator set data sheet for derate schedules. 

4. Cooling performance may be reduced due to several factors including but not limited to: Incorrect installation, improper operation, fouling of the 
cooling system, and other site installation variables. 
 

 

 
 
 
Cummins Power Generation Specification May Change Without Notice Bulletin  mcp-151c
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POWERPACT® R-Frame Molded Case
Circuit Breakers (Standard or 100% rated up to 2500A)

POWERPACT Molded Case Circuit Breakers lead the industry 
with proven, reliable protection and innovative design. Providing
unparalleled performance and control, this generation of R-frame
circuit breakers features exclusive MICROLOGIC® Trip
Units, which allow for a range of sophisticated applications for
metering and monitoring. In addition, units can be interchanged to
allow for maximum flexibility and are field-installable for easy
upgrades as needed.

The circuit breakers are available in 100%
rated construction up to 2500 A to meet a broad range of
commercial and industrial application needs.

Full-Featured Performance

    ■ R-frame – 2500A available in both standard and 100% ratings
    with sensor sizes 600–2500A. Interrupting ratings (AIR) 

        L-100kAIR at 480 VAC
        ■ MICROLOGIC 3.0 Trip Unit

       

The most compact and innovative molded case circuit breakers 

  R-Frame

47
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Onboard Intelligence

For “smarter breakers,” a range of MICROLOGIC® Trip Units
provides advanced functionality, such as a communications
interface, and power metering and monitoring capabilities.
With the appropriate MICROLOGIC Trip Unit, you can
communicate with breakers, gather power information,
monitor events and remotely control breakers based on
predetermined conditions, leading to substantial savings in
electrical system operating costs.

These interchangeable, microprocessor-controlled, plug-in
devices provide the next generation of protection, measure-
ment and control functions, delivering not only greater
electrical system safety but also improved system integration
and coordination.

MICROLOGIC® Trip Units

Order Number 0612HO0201
© 2002 Schneider Electric    All rights reserved

Contact your Square D sales representative for additional 
information. Or, visit www.SquareD.com.

MICROLOGIC 3.0 and 5.0
■ Basic circuit protection including 

long-time, instantaneous and optional
short-time adjustments

MICROLOGIC 3.0A, 5.0A and 6.0A
■ Long-time, instantaneous and optional

short-time adjustments

■ Integrated ammeter and phase
loading bar graph

■ LED trip indicator

■ Zone selective interlocking with 
downstream and upstream breakers

■ Optional ground-fault protection

■ Optional MODBUS® communications
interface 

MICROLOGIC 5.0P and 6.0P
■ Long-time, instantaneous and optional 

short-time adjustments

■ Advanced relay protection (current
imbalance, under/over voltage, etc.)

■ Inverse Definite Minimum Time Lag
(IdmtL) long-time delay curve shaping
for improved coordination

■ Basic power metering and monitoring
functions

■ Standard MODBUS communications
interface compatibility with
POWERLOGIC® installations

■ Standard GF alarm on 5.0P.
6.0P has equipment ground-fault
tripping protection

MICROLOGIC 5.0H and 6.0H
■ All 5.0P and 6.0P functions

■ Enhanced POWERLOGIC power
metering and monitoring capabilities

■ Basic power quality (harmonic)
measurement

■ Waveform capture

 

POWERPACT® R-Frame Molded Case Circuit Breakers 
(Standard or 100% rated up to 2500 A)
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LONG-TIME DELAY
SECONDS AT  6 x Ir

MICROLOGIC® 3.0 A TRIP UNIT
CHARACTERISTIC TRIP CURVE NO. 613-6

Long-time Pickup and Delay

The time-current curve information is to be used
for application and coordination purposes only. 

Curves apply from -30°C to +60°C ambient
temperature.

Notes:

1. There is a thermal-imaging effect that can act
to shorten the long-time delay. The thermal-
imaging effect comes into play if a current
above the long-time delay pickup value exists
for a time and then is cleared by the tripping of
a downstream device or the circuit breaker
itself. A subsequent overload will cause the
circuit breaker to trip in a shorter time than
normal. The amount of time delay reduction is
inverse to the amount of time that has elapsed
since the previous overload. Approximately 20
minutes is required between overloads to
completely reset thermal-imaging.

2. The end of the curve is determined by the
instantaneous setting.

3. Total clearing times shown include the
response times of the trip unit, the circuit
breaker opening, and the extinction of the
current.

4. See 613-8 for instantaneous pickup trip curve.

© 2000 Schneider Electric all rights reserved

Curve No. 0613TC0006
December 2000

Drawing No. B48095-613-06Schneider Electric Brands
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M-frame, P-frame, R-frame and NS630b–NS3200 Electronic Trip Circuit Breakers 
Section 11—Trip Curves

Micrologic 3.0A Trip Unit Characteristic Trip Curve
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Curve No. 0613TC0008
Drawing No. B48095-613-08

Micrologic 3.0A Trip Unit

Instantaneous Pickup, 1.5X to 12X

Characteristic Trip Curve No. 613-8

The time-current curve information is to be used 
for application and coordination purposes only.

Curves apply from -30°C to +60°C (-22°F to 
+140°F) ambient temperature.

Notes:

The end of the curve is determined by the 
interrupting rating of the circuit breaker.

Total clearing times shown include the response 
times of the trip unit, the circuit breaker opening, 
and the extinction of current.

The instantaneous region of the trip curve shows 
maximum total clearing times. Actual clearing 
times in this region can vary depending on the 
circuit breaker mechanism design and other 
factors. The actual clearing time can be 
considerably faster than indicated. Contact your 
local sales office for additional information.

See trip curve 613-6 on page 112 for long-time 
pickup and delay trip curves.
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M-frame, P-frame, R-frame and NS630b–NS3200 Electronic Trip Circuit Breakers 
Section 11—Trip Curves

Table 72: Instantaneous Override Values Characteristic Trip Curve

UL/IEC Circuit Breaker
Instantaneous Override1

(kA RMS) 

1 Note: Faults at or above instantaneous override value will be cleared at 25 msec or less.

      
 

RL 2000 48 ± 15%
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NRG
Intelligent Engine Start Battery Charger

The Smart Choice for Mission-Critical Engine Starting

• Fast, accurate, mission-critical charging – gives best starting reliability
• Replace nearly any charger – without planning ahead
• Industry-fi rst battery-fault alarm - helps dispatch service early
• 1 million hour observed MTBF – means longest charger life
• Smart design – stops load dump and other damaging transients

www.sens-usa.com • info@sens-usa.com • Toll-free 866.736.7872 • 303.678.7500

NRG
Intelligent Engine Start Battery Charger

Our energy means business®
55



Failure to start due to battery problems is the 
leading cause of inoperable engine generator sets.  

SENS NRG battery charger maximizes starting system reliability while slashing genset servicing costs:

One NRG replaces almost any charger without extra site visits.  Installers can select or change at
any time 120, 208 or 240 volts AC input, 12 or 24-volt battery and output settings optimized for nearly
any lead-acid or nickel cadmium battery.

Easy to understand user interface provides state-of-the-art system status – including digital
metering, NFPA 110 alarms and a battery fault alarm that can send service personnel to the site
before failure to start. 

Batteries charged by NRG give higher performance and last longer. In uncontrolled environments
precision charging by SENS increases battery life and watering intervals
400% or more.  

NRG meets all relevant industry standards – including UL, NFPA 110 and CE.  All units are either C-UL 
listed or C-UL recognized.  50/60 Hz units add CE marking to UL agency marks.

EnerGenius reliability technology built into every charger includes:  
• All-electronic operation with generous component de-rating
• Disconnected/reversed/incorrect voltage battery alarm and protection
• Protection of connected equipment against load dump transients 
• Widest temperature rating, and overtemperature protection
• Superior lightning and voltage transient protection
• Demonstrated fi eld MTBF > 1 million hours
• Standard 3-year warranty and available reimbursement of customer fi eld service costs

Earn the best return on your charger
investment – choose SENS NRG

NRG Battery Charger Benefi ts and Features
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NRG Specifi cations
AC Input
Voltage 110-120/208-240 VAC, +10%, single phase, switch selectable
Input current 10A charger: 6.6/3.3 amps maximum
 20A charger: 12.6/6.3 amps maximum
Frequency 60 Hz +5% standard; 50/60 Hz +5% optional
Input protection 1-pole fuse, soft-start, transient suppression

Charger Output
Nominal voltage ratings 12 or 24 volt nominal
Optional voltage rating 12/24 volt, fi eld selectable
Battery settings Six discrete battery voltage programs
 - Low or high S.G. fl ooded
 - Low or high S.G. VRLA
 - Nickel cadmium 9, 10, 18, 19 or 20 cells
Regulation +0.5% (1/2%) line and load regulation
Current 10 or 20 amps nominal
Electronic current limit 105% rated output typical – no crank disconnect required
Charge characteristic Constant voltage, current limited, 4-rate automatic equalization
Temperature compensation Enable or disable anytime, remote sensor optional
Output protection Current limit, 1-pole fuse, transient suppression

User Interface, Indication and Alarms
Digital meter Switch-selectable meter for output volts, amps
Accuracy    +2% volts, +5% amps
Alarms LED and Form C contact(s) per table:
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status display

Standard
4-rate charging

1. Alarms “1” available only on 10A charger
2. Form C contact provides summary alarm of these conditions.  BBHH 
    chargers include this alarm confi guration. Contacts rated 2A @ 26 VDC resistive
3. Battery fault alarm indicates these fault conditions:
      - Battery disconnected - Battery polarity reversed - Mismatched charger
      battery voltage - Open or high resistance charger to battery connection
      - Open battery cell or excessive internal resistance
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Controls
AC input voltage select Field-selectable switch
Optional 12/24-volt output select Field-selectable two-position jumper 
Battery program select Field-selectable six-position jumper 
Fast charger enable/disable Field-selectable two-position jumper 
Temp compensation enable Standard. Can be disabled or re-enabled in the fi eld
Remote temp comp enable Connect optional remote sensor to temp comp port

Environmental
Operating temperature -20C to +60C, meets full specifi cation to +45C
Over temperature protection Gradual current reduction to maintain safe power device temperature
Humidity 5% to 95%, non-condensing
Vibration (10A unit) UL 991 Class B (2G sinusoidal)
Transient immunity ANSI/IEEE C62.41, Cat. B, EN50082-2 heavy industrial

Agency Standards
Safety C-UL listed to UL 1236 (required for UL 2200 gensets), CSA standard 22.2             

    no. 107.2-M89
CE: 50/60 Hz units DOC to EN 60335

Agency marking 60 Hz: C-UL-US listed
50/60 Hz: C-UL-US listed plus CE marked

EMI FCC Part 15 Class B; EN 50081-2
NFPA standards NFPA 70, NFPA 110.  (NFPA 110 requires Alarms “C”)
Optional agency compliance Units with Alarms “1” confi guration available with additional compliance to UL

category BBHH and NFPA 20

Construction
Housing/confi guration Material: Heavy clear anodized aluminum. Confi guration options:

• Fully enclosed: C-UL listed enclosure
• Open frame: C-UL recognized
• Slimline: C-UL recognized open frame construction with remote isolation transformer

Packaging Open-frame and Slimline confi gurations only available in bulk OEM quantities and packaging
Dimensions See Drawings and Dimensions page for details
Printed circuit card Surface mount technology, conformal coated
Cooling Natural convection
Protection degree Listed housing: NEMA-1 (IP20). Optional NEMA 3R enclosure
Damage prevention Fully recessed display and controls 
Electrical connections Compression terminal blocks 

Warranty  
Standard warranty Three year parts and labor warranty from date of shipment
Optional warranty If specifi ed at time of order, warranty coverage is increased to reimburse customer’s documented

fi eld service costs up to the original charger price. Contact the factory for full details

Optional features 
Input Input frequency, 50/60 Hz 
Remote temp comp sensor Recommended where battery and charger are in different locations
Drip shield Protects from dripping water
NEMA 3R housing Enables outdoor installation (remote temp sensor recommended)
UL BBHH listing Available in 10A units with Alarms “1”
Field service warranty Reimbursement of customer fi eld service expenses

up to charger price

Simple fi eld 
adjustments
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10A Chargers
Slimline Open Frame Confi guration

Slimline can be mounted either fl at or edgewise

10A Chargers
Enclosed and Open Frame Confi gurations

Open-frame confi guration omits front cover
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20A Chargers
Enclosed and Open Frame Confi gurations
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Open-frame confi guration omits front cover
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Contact Information
For information and service on any SENS product, please contact us at:
Sales  1.866.736.7872  • 303.678.7500 • Fax  303.678.7504
www.sens-usa.com  •  info@sens-usa.com
1840 Industrial Circle, Longmont, CO 80501  USA

STORED ENERGY SYSTEMS

The Smart Choice for Mission-Critical Engine Starting

Additional Information
Contact SENS or your local sales representative for additional specifi cation, engineering and installation information

Our energy means business®

����� ������ ��������

��� — —

Output voltage
12: 12 volts
24: 24 volts
22: 12/24-volt
      fi eld selectable

Model Output current
10: 10 amps
20: 20 amps

AC input
R: 120/208-240 VAC, 60 Hz
H: 120/208-240 VAC, 50/60 Hz

Alarm system code
1: LED and single Form C contact
C: LEDs and Form C contacts to meet 

NFPA 110

Housing/Agency
L: Enclosed: C-UL listed 
R: Open-frame: C-UL 

recognized 
S: Slimline open-frame: C-UL 

recognized  (10A only)

UL category code
S: UL category BBGQ (standard)
H: UL category BBHH (Alarms “1” only) 

All models offer fi eld-selectable input 120/
208-240 volts.  60 Hz input is standard 
with C-UL listing. Optional 50/60 Hz input 
includes C-UL listing and adds CE mark.

111009 B
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Verify that charger 
AC input switch 
matches AC 

supply BEFORE 
energizing 
charger.  
CAUTION: 

Applying 208/240 
volts when 

charger is in 115-
volt position will 
blow charger 
input fuse. 

 

Thermistor activates local 
temperature 

compensation (TC.)  
Connect optional remote 
sensor here in place of 
thermistor.  Remove 

thermistor if you wish to 
disable TC 

Select position closest to 
the battery mfgr’s 
recommended float 
voltage.  CAUTION: 

Failure to use the proper 
setting will result in poor 
battery performance and 

short battery life 

If your charger is 
equipped with the 
optional12/24-volt 
select feature, place 
jumper in the voltage 

of your system 
battery 

Enable/disable 
automatic fast 

charge system 

CAUTION: 
Read manual 

before using this 

position. 

AC Input 
Selector 
Switch 

O
u
tp
u
t 

A
d
ju
s
tm

e
n
ts
 

STOP!   
Verify that all settings shown below are correct before 

energizing charger.  CAUTION: Correct settings are essential 
to ensure proper battery performance and long battery life. 
Before installation, ensure adequate battery to charger wire 
gauge.  Wire gauge that is too small may activate the open 

battery detector and the charger will shut down: 
 Recommended Charger to Battery 

Distance (Ft.) 

AWG 12V/10A 24V/10A 12V/20A 24V/20A 

10 10 19 N/A N/A 

8 15 30 7 15 

6 24 48 12 24 

For runs exceeding the above values, call SENS at 1-800-742-2326 

or (303) 678-7500. 

Temp comp 
terminal blk  

DC output 
terminal 
block  

AC input 
terminal 
block  

Form C alarms 
terminal block  

FACTORY SETTINGS 
 

Charger is factory set for the 
following settings. Change the 
setting if needed for your battery 

or site conditions 
 

Input  230 VAC 
 

Jump:  DISABLED 
 

Fast charge:  ENABLED  /  OFF 
   

Float voltage 14.30 28.60    

  13.62 27.24   

13.50 27.00 
 

13.31 26.62 
 

13.08 26.16 
 

12.87 25.74 
 

Voltage range: 12-volt 24-volt 
 

       12/24 dual 
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JUMP

HIGH

NORM

OFF

14.30/28.60

13.62/27.24

13.50/27.00

13.31/26.62

13.08/26.16

12.87/25.74

12V

24V

NOTES:

1. LETTERING TO BE BLACK INK ON SILVER FOIL LABEL, MATERIAL RATED PER R/C (PGDQ2).

LABEL ADHESIVE PROVIDED MUST BE SUITABLE FOR USE ON ALUMINUM & RATED FOR 

80 DEG C MINIMUM.

2. PSA MATERIAL IS TO BE PROVIDED WITH RELEASE LINER.

3. RADIUS CORNERS .125" MAXIMUM.

4. THIS DRAWING NOT TO SCALE.

DCN No. 105073

Drawn By: KL Date: 1/13/2006

Approved By: Date:

DWG Name: LABEL, INSIDE COVER, NRG10/20

PN: 808526 DWG REV. C

BOOST

JUMPER 

LOCATIONS

RANGE

FLOAT

VOL.

SEL.

ALL ADJUSTMENTS TO BE PERFORMED BY QUALIFIED PERSONNEL ONLY

  SEE INSTALLATION MANUAL FOR DETAILS

      With AC power 

to charger OFF

1       Confirm AC safety 

ground is secure.

 2

      Confirm that  the 

RANGE select  jumper 

setting matches the 

Battery voltage. Make 

no other adjustments.

10

      Confirm boost sel jumper is in 

correct position, see manual and item 

12 below. 

8 

       Confirm Battery Float voltage is set to match your battery 

type (see manual). If battery is fully charged, the voltage 

display will agree with this value at 25 C or when one leg of 

temperature sensor is removed. 

9

       Confirm AC Sel SW setting 

matches  AC input voltage.  

 3       Connect AC input 

wires to TB1.

 4

      Connect alarm  

 wires to TB5.

5       Connect output wires to 

TB3. OBSERVE POLARITY.

6       Connect remote temp 

sensor to TB4 if required.

7

         Apply AC power to 

charger. No RED LED 

indicators should be on. See 

manual for alarm, LED display 

and jumper functions.

11

 TB4

                      Sensor

     (no polarity)

       Charger will not start up if dead battery voltage is less than 
75% of rated voltage. In this case momentarily short JUMP pins 

using BOOST jumper to start a dead battery. Return jumper to 

original position after battery voltage comes up.  Do not leave 

jumper in the JUMP position.

12

5.00 max 

4.125 

Call 1-800-742-2326 

for HELP / Or visit 

www.sens-usa.com

to download manual

2/27/2006 3:51 PM 808526_RevC.xls
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PowerCommand® Digital 
Input/output Module 
DIM - Base, DIM - Expansion 

 

 

 

Description  Features 

The PowerCommand® Digital Input/output Module (DIM) 
provides up to sixteen (16) output relays for local or 
remote monitoring and control of power system 
equipment such as motors, louvers, lamps, fans and 
pumps.  The relays may be controlled as a group or 
individually by PowerCommand software or other 
system components.  The DIM may be added at any 
point in the network using twisted-pair cabling. 

DIM - Base contains eight (8) Form-C relay output sets 
and four (4) discrete dry contact inputs. 

DIM - Expansion easily connects to DIM - Base to 
provide an additional eight (8) Form-C relay output sets 
for extended control and monitoring and (4) additional 
discrete dry contact inputs. 

 
DIM - Expansion 

 • Up to sixteen (16) Form-C latching relays provide easy 
control of system equipment such as lamps, louvers, 
motors and pumps. 

• Four (4) discrete dry contact inputs for monitoring 
equipment status.  Equipment status may be shared 
with other network modules. 

• DIM - Base provides eight (8) Form-C contact output 
sets and four (4) discrete inputs. 

• DIM - Expansion provides an additional eight (8) output 
relays and (4) additional discrete inputs. 

• May be connected at any point in the PowerCommand 
Network. 

• Pluggable connectors allow easy one-time wiring. 

• Less wiring makes installation and system upgrades 
quick and easy. 

• May be remotely monitored and controlled with 
PowerCommand Software for Windows®  V 2.01. 

• PowerCommand Controls are supported by a 
worldwide network of independent distributors who 
provide parts, service and warranty support. 

• UL Listed and labeled; CSA certified; CE marked. 
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Specifications   

Signal requirements  Relay ratings (DIM - Base) 

Network connections:  Echelon® LonWorks®, twisted-
pair 78 kbps, FT-10 

Control power:  10-36 VDC 

Current:  100 mA typical 

Wiring materials for network signals are UL Listed NEMA 
Level 4 twisted pair wiring.  Terminations for control 
power accept wire up to 16 ga. 

Environment 

The DIM - Base and Expansion is designed for proper 
operation in ambient temperatures from -40 °C to +70 °C 
(-40 °F to +158 °F) and for storage from -40 °C to +80 °C 
(-40 °F to +176 °F).  Control will operate with humidity up 
to 95%, non-condensing, and at altitudes up to 5000 m 
(13000 ft). 

 Revision A:  1 A @ 125 VAC, 2 A @ 30 VDC 
Revision 2 A:  2 A @ 250 VAC, 2 A @ 30 VDC 

Relay ratings (DIM - Expansion) 
1 A @ 125 VAC, 2 A @ 30 VDC 

Network length:  Maximum 1400 m (4600 ft) 

Approved wiring:  UTP NEMA Level 4, Cat 5 (stranded) 

Dimensions     

 
 
 

Ordering information     

Part number Description 

0541-0771 Digital Input/output Module - Base (DIM - Base), FT-10 

0541-0772 Digital Input/output Module - Expansion (DIM - Expansion), FT-10 

See your distributor for more information. 

Cummins Power Generation 

Americas 
1400 73rd Avenue N.E. 
Minneapolis, MN 55432 USA 
Phone: 763 574 5000 
Fax: 763 574 5298 

Europe, CIS, Middle East and Africa 
Manston Park Columbus Ave. 
Manston Ramsgate 
Kent CT 12 5BF   United Kingdom 
Phone 44 1843 255000 
Fax 44 1843 255902 

Asia Pacific 
10 Toh Guan Road #07-01 
TT International Tradepark 
Singapore 608838 
Phone 65 6417 2388 
Fax 65 6417 2399 
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PowerCommand® 
Remote Annunciator Panel 
(LonWorks System annunciator) 
  

 

Description  Features 

The PowerCommand® Network Annunciator is a network 
component that provides remote system status 
indication for emergency and other power systems in 
compliance to the requirements of NFPA 110.  The 
network annunciator may also be used for remote 
indication of any condition that is monitored by a 
PowerCommand Network. 

The Network Annunciator reduces installation costs and 
improves design flexibility by use of a PowerCommand 
Network to transmit all the genset and transfer switch 
system signals rather than using relay contacts for this 
purpose. 

Control power for PowerCommand Network products is 
usually derived from the genset starting batteries.  The 
control functions over a voltage range from 8 VDC to        
35 VDC. 

 • Visual indication of 20 network conditions and network 
status. 

• Audible indication of any network condition - 
Annunciator also includes pushbutton switch to silence 
the audible alarm.  Alarm horn sound level is 
approximately 90 dB(A) at 30 cm. 

• Standard NFPA 110 label, field configurable for other 
alarm and status conditions. 

• Configurable for compliance to NFPA 99 requirements. 

• Sealed membrane panel design provides 
environmental protection for internal components and 
is easy to clean. 

• Warranty - PowerCommand Controls are supported by 
a worldwide network of independent distributors who 
provide parts, service and warranty support. 

• UL Listed and labeled; CSA certified; CE marked. 

• Wall mount NEMA 1 enclosure or flush mount 
configurations available. 
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Specifications   

Signal requirements 

Network connections:  Echelon® LonWorks®,              
twisted-pair 78 kbps, FT-10. 

Control power:  8-30 VDC, 3.5 W (maximum) 0.8 W 
typical. 

Wiring materials for network signals are UL Listed 4 
twisted pair wiring.  Terminations for control power 
accept wire up to 16 ga. 

Environment 

The annunciator is designed for proper operation in 
ambient temperatures from -40 °C to +70 °C (-40 °F to 
+158 °F) and for storage from -40 °C to +80 °C (-40 °F 
to +176 °F).  Control will operate with humidity up to 
95%, non-condensing and at altitudes up to 5000 m 
(13,000 ft). 

Maximum wire lengths - control 
power-self-binding system  

Wire size 12 VDC 24 VDC 

22 ga  100 m (330 ft) 338 m (1100 ft) 

20 ga  158 m (520 ft) 537 m (1760 ft) 

18 ga  250 m (820 ft) 852 m (2790 ft) 

16 ga  398 m (1300 ft) 1352 m (4430 ft) 

14 ga  631 m (2070 ft) 1400 m (4600 ft)  

 Alarm Horn 

Sound Level:  90 dB(A) at 30 cm 

Physical 

Weight:  1.45 kg (3.2 lbs) (board plus enclosure) 

Power 

Maximum Consumption:  5 W 
Standby Consumption:  0.4 W or less 
Network Length:  Maximum 1400 m (4600 ft), when 
using NEMA Level 4 cable 

Self-binding configurations - Supports use of up to 
four annunciators with up to one genset and one transfer 
switch. 
  

 
Dimensions 

Cut out detail                                  Annunciator enclosure 
(without enclosure) 

 

 

 
Dimensions:  in (mm) 
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Label configurations & standard bindings 

NFPA 110 genset alarm and status annunciator 

The following conditions are provided as standard on the annunciator: 
• High battery voltage (A) • Pre-high coolant temperature (A) • Battery charger malfunction (A) 
• Low battery voltage (A) • High coolant temperature (R) • Low fuel (A) 
• Genset running (G) • Low engine temperature (A) • Low coolant level (R) 
• Genset supplying load (G) • Overspeed (R) • Spare (4) (G) 
• Pre-low oil pressure (A) • Fail to start (overcrank) (R) • Common alarm 
• Low oil pressure (R) • Not in auto (R)  
(A) = Amber; (R) = Red; (G) = Green  

Extended genset alarm and status annunciator 

The following conditions are provided as standard on the annunciator: 
• Check genset (R) • Over current (R) • Load demand (G) 
• Ground fault (A) • Short circuit (R) • Genset CB tripped (R) 
• High AC voltage (R) • Reverse KW (R) • Utility CB tripped (R) 
• Low AC voltage (R) • Reverse kVAR (R) • Emergency stop (R) 
• Under frequency (R) • Fail to sync (A) • Spare (4) (G) 
• Overload (R) • Fail to close (R)  
(A) = Amber; (R) = Red; (G) = Green  

8-Point (genset) 

The following conditions are provided as standard on the annunciator: 
• Check genset (A) • Not in auto (G) • Low coolant level (R) 
• Genset supplying load (A) • High/low engine temp (G) • Low fuel level (A) 
• Genset running (G) • Low oil pressure (A) • Spare (8) (G) 
(A) = Amber; (R) = Red; (G) = Green  

4-Point (genset) 

The following conditions are provided as standard on the annunciator: 
• Check genset (A) • Not in auto (G)  
• Genset supplying load (A) • Spare (16) (G)  
• Genset running (G)   
(A) = Amber; (R) = Red; (G) = Green  

ATS-extended 

This annunciation set is often used with PLT-series equipment.  The following conditions are provided as standard on the 
annunciator: 
• Source 1 available (G) • ATS not in auto • Fail to close 
• Source 2 available (G) • Test/exercise • Fail to disconnect 
• Source 1 connected (G) • Transfer pending • Fail to synchronize 
• Source 2 connected (G) • Load shed • Low battery-controller 
• Check ATS (R) • Transfer inhibit • Low battery-network 
(A) = Amber; (R) = Red; (G) = Green  

ATS 8-point 

The following conditions are provided as standard on the annunciator: 
• Source 1 available (G) • Source 2 connected (G) • Test/exercise mode (A) 
• Source 2 available (G) • Common alarm (A) • Low control battery (A) 
• Source 1 connected (G) • Not in auto (R) • Spare (8) (G) 
(A) = Amber; (R) = Red; (G) = Green  

ATS 4-point 

The following conditions are provided as standard on the annunciator: 
• Source 1 available (G) • Source 2 connected (G)  
• Source 2 available (G) • Source 1 connected (G)  
(A) = Amber; (R) = Red; (G) = Green  
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Custom alarm configuration   
# Color 

(R/Y/G) 
Label Horn 

(Y/N) 
# Color 

(R/Y/G) 
Label Horn 

(Y/N) 

1    11    

2    12    

3    13    

4    14    

5    15    

6    16    

7    17    

8    18    

9    19    

10    20    

Ordering information 

Part number Description 

0541-0814-01 Network annunciator, open construction, for panel mounting 

0541-0814-02 Network annunciator including control box for surface wall mounting 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
See your distributor for more information. 
 
 
 
 
Cummins Power Generation 

Americas 
1400 73rd Avenue N.E. 
Minneapolis, MN 55432 USA 
Phone: 763 574 5000  USA 
Fax: 763 574 5298 

Europe, CIS, Middle East and Africa 
Manston Park Columbus Ave. 
Manston Ramsgate 
Kent CT 12 5BF   United Kingdom 
Phone 44 1843 255000 
Fax 44 1843 255902 

Asia Pacific 
10 Toh Guan Road #07-01 
TT International Tradepark 
Singapore 608838 
Phone 65 6417 2388 
Fax 65 6417 2399 
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POWERCOMMAND NETWORKS 
NETWORK CABLING AND CONNECTIONS FOR FTT-10 NETWORKS 
 
Network Topology 

FTT-10 networks are designed to support free topology wiring, and will accommodate bus, star, ring, 
or any combination of these topologies. Excepting the double-terminated bus topology, only one point 
of termination is required for any free topology segment. Note that the actual termination circuit will 
vary by application (See “Cable Termination” below.) 
 

Network Nodes 
Each device with an FTT-10 transceiver is a network node. The maximum number of nodes on a 
network segment and on the total network is partly dependant on the network application. For 
example, a network that is connecting only a few discrete variables between devices and has no 
monitoring software attached could probably support 64 nodes (maximum allowable on a segment per 
Echelon specs.) At the other extreme, a network with a large amount of inter-device bindings and 
being monitored by PowerCommand PULSE with Reporting option would not be able to support 
more than 12 devices using a single FTT-10 channel. However, with the appropriate addition of other 
network management devices, the PULSE example could potentially support 64 devices or even 
more. If there is any question about how many devices your network can support, contact the 
Network Applications Engineer in the CPG System Sales department. 

 
Network Cable Selection 

The following cables are qualified for use with FTT-10 networks: 
• NEMA Level IV cable (Onan P/N 334-1350 [PVC] or 334-1351 [Plenum]) 
• Belden 85102 or Belden 8471 (both are single twisted pair, 16 AWG) 
• TIA Category 5 (CAT5) 

Network wiring should be run in separate conduit and installed following local electrical codes. Any 
wire connected to Generator Sets must be stranded wire (NFPA110, Para. 7.12.4.1). Except when 
using ring topology, cabling is not polarity sensitive. The average temperature of the wire should not 
exceed +55ºC (+131ºF). Cable distance must comply with transmission specifications listed below. 
The maximum total wire length is the total length of wire within a segment. The maximum node-to-
node distance is the maximum allowable distance between each individual node or the terminator. 

Table 1 Free Topology 

 Maximum node-to-node 
distance (Ft) 

Maximum total  
Wire length (Ft) 

Belden 8471 1300 1600 

Belden 85102 1600 1600 

NEMA Level IV 1300 1600 

TIA Category 5 800 1400 
 

 NETWORK APPLICATIONS 
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POWERCOMMAND NETWORKS 
NETWORK CABLING AND CONNECTIONS FOR FTT-10 NETWORKS 

This information was accurate on the date published but Page 2 July 25, 2003 
could change without notice. 

Table 2 Double-Terminated Bus Topology 

 Maximum Bus length (Ft) 

Belden 8471 8800 

Belden 85102 8800 

NEMA Level IV 4500 

TIA Category 5 2900 
A double-terminated bus may have stubs of up to 10 feet from the bus to each device. 

 
Cable Termination 

FTT-10 network segments require termination for proper data transmission performance. Free 
topology and Double-terminated Bus topology networks differ in their termination requirements.  

Free topology segments only require one terminator per segment. This terminator can be placed 
anywhere in the segment, but is recommended to be placed near the middle of the segment. All 
PowerCommand network interface modules (i.e. GCM, NCM, GLC), Control Communications 
Modules (CCM), Digital I/O Modules (DIM) and Lonworks Annunciators have an on-board free 
topology terminator. It is recommended that this be used on a free topology segment. Optionally an 
external free topology terminator (Onan P/N 0300-5669) can be used. 

Double-terminated Bus segments must be terminated at both ends of the segment. An FTT-10 Bus 
terminator (Onan P/N 0300-5729) must be used. 
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Effective Date: 01-October-2009 Page 1 of 2   

 
 
Limited Standby 5 Year or 1,500 hour 
Basic Extended Warranty – L030 
 
Commercial Generating Set 
When purchased, this limited extended warranty 

applies to Cummins Power Generation branded 
commercial generating sets and associated 
accessories (hereinafter referred to as "Product"). 
 
This warranty covers any failures of the Product, 
under normal use and service, which result from a 
defect in material or factory workmanship. 
 

Warranty Period: 
The warranty start date is the date of initial start up, 
first rental, demonstration or 18 months after factory 
ship date, whichever is sooner. The coverage 
duration is 5 years from warranty start date or 1,500 
hours or whichever occurs first. 
 
Emergency Standby Power (ESP) is defined as the 
maximum power available during a variable electrical 
power sequence, under the stated operating 
conditions, for which a generating set is capable of 
delivering in the event of a utility power outage. The 
permissible average power output over 24 hours of 
operation shall not exceed 70% of the ESP. 
 

Cummins Power Generation 
Responsibilities: 
In the event of a failure of the Product during the 
extended warranty period due to defects in material 

or workmanship, Cummins Power Generation will 
only be responsible for the following costs: 
 

� All parts required to repair the Product. 

 

Owner Responsibilities: 
The owner will be responsible for the following: 

� Notifying Cummins Power Generation 
distributor or dealer within 30 days of the 
discovery of failure. 

� Installing, operating, commissioning and 
maintaining the Product in accordance with 

Cummins Power Generation’s published 
policies and guidelines. 

� Providing evidence for date of 
commissioning. 

� Providing sufficient access to and reasonable 
ability to remove the Product from the 
installation in the event of a warrantable 
failure. 

 
In addition, the owner will be responsible for: 
 

� Incremental costs and expenses associated 
with Product removal and reinstallation 
resulting from non-standard installations. 

� Costs associated with rental of generating 
sets used to replace the Product being 
repaired. 

� Costs associated with labor overtime and 
premium shipping requested by the owner. 

� Labor and travel after the base warranty 
period expires. 

� All downtime expenses, fines, all applicable 
taxes, and other losses resulting from a 
warrantable failure. 

 

Limitations: 
This limited extended warranty does not cover 
Product failures resulting from: 

� Inappropriate use relative to designated 
power rating. 

� Inappropriate use relative to application 
guidelines. 

� Normal wear and tear. 
� Improper and/or unauthorized installation. 
� Owner’s or operator’s negligence, accidents 

or misuse. 
� Lack of maintenance or unauthorized repair. 
� Noncompliance with any Cummins Power 

Generation published guideline or policy. 
� Use of improper or contaminated fuels, 

coolants or lubricants. 
� Improper storage before and after 

commissioning. 
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Effective Date: 01-October-2009 Page 2 of 2   

� Owner’s delay in making Product available 
after notification of potential Product problem. 

� Use of steel enclosures within 60 miles of the 
coast of salt water when aluminum or an 
alternate non-corrosive material enclosure 
option is available. 

� Replacement parts and accessories not 

authorized by Cummins Power Generation. 
� Use of Battle Short Mode.  
� Owner or operator abuse or neglect such as:  

operation without adequate coolant or 
lubricants; overfueling; overspeeding; lack of 
maintenance to lubricating, cooling or air 
intake systems; late servicing and 
maintenance; improper storage, starting, 
warm-up, run-in or shutdown practices, or for 
progressive damage resulting from a 
defective shutdown or warning device. 

� Damage to parts, fixtures, housings, 
attachments and accessory items that are 
not part of the generating set. 

 
This limited extended warranty does not cover costs 
resulting from: 

� Difficulty in gaining access to the Product. 
� Repair of cosmetic damage to enclosures. 

 
Items not covered by this limited extended warranty: 

� Batteries 
� Enclosures 
� Coolant heating elements 
� Maintenance items 
Aftertreatment component failures  

.  
 
www.cumminspower.com 
 

CUMMINS POWER GENERATION RIGHT TO 
FAILED COMPONENTS: 
 
Failed components claimed under warranty remain 

the property of Cummins Power Generation.  

Cummins Power Generation has the right to reclaim 
any failed component that has been replaced under 
warranty.   
 
 
THE WARRANTIES SET FORTH HEREIN ARE THE 
SOLE WARRANTIES MADE BY CUMMINS 

POWER GENERATION  IN REGARD TO THE 

PRODUCT.  CUMMINS POWER GENERATION 
MAKES NO OTHER WARRANTIES, EXPRESS OR 
IMPLIED, OR OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE. 
 
IN NO EVENT IS CUMMINS POWER 

GENERATION LIABLE FOR INCIDENTAL OR 
CONSEQUENTIAL DAMAGES. 
 
 
 
This limited extended warranty shall be enforced to 
the maximum extent permitted by applicable law.  
This limited extended warranty gives the owner 
specific rights that may vary from state to state or 
from jurisdiction to jurisdiction. 
 
 
 
 
 
 

Product Model Number: 
 

Product Serial Number: 
 

Date in Service: 
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MHI 
M c C L U R E – H I L L   I N C O R P O R A T E D 

 

Attention:   
Date:  January 17, 2012 
Reference:  Harold D Thompson Water Submittal    Quote Number:  DB101011-5 
 
McClure-HILL, INC (MHI) is pleased to quote the following GE Zenith Controls, Inc   bypass/isolation, closed 
transition, automatic transfer switch 
Item 1:  
Model Number:  ZBTSCTB00200EZEC01ZVC70MEXE Amps:  2000            
Poles:  3       Volts:  277/480 -3Ø, 4W 
Enclosure: NEMA 1       Designation: ------------------- 
Lugs: 8 to 750 MCM per/Ø - mech. style   Cable entry: Top & bottom     
         lugs for all connections    Weight: 4044 lbs 
(no ground lugs or ground bus included)   WCR: 100,000 AIC (w/specific MCCB) 
Dimensions: 80”H x 40.6”W x 64.6”D*    200,000 AIC (w/current limiting fuse) 
                                                                                                     
*(please note this ATS requires front and one other side access and this ATS has ventilation 
requirements on all sides) – 1600-4000 A only 
 
This ATS is equipped with the following accessories (microprocessor based, MX 250 with MEXES option package): 
A1-aux contact S.P.D.T. – normal (source 1) failure 
A1E-aux contact S.P.D.T. – emergency (source 2) failure 
2xA3- emergency (source 2) position aux contact 
2xA4- normal (source 1) aux contact 
Calibrate-microprocessor activated calibration feature 
CD/P-programmable exerciser daily, 7-14-28-365 days user- selectable, with or without load 
DT-time delay from neutral switch position to normal on retransfer (disables ability to have R50 ) 
DW-time delay from neutral switch position to emergency on retransfer (disables ability to have R50)  
E-engine start contact 
EL/P-event log of last 16 events 
J2E-adjustable over/under frequency sensor (source 2 or emergency) 
J2N-adjustable over/under frequency sensor (source 1 or normal) 
K/P-frequency indication (on the controller)  
K2-voltmeter & frequency on MX 250 LCD three phase display for both sources 
L1-LED source 2 (emergency) position indicator 
L2-LED Source 1(normal) position indication 
L3-LED source 1 (normal) source availability indication 
L4-LED source 2 (emergency) source availability indication 
LN/P-center-off position / LCD indication on microprocessor 
LBE-red indicating LED, bypass to “emergency, stand by or alternate” position 
LBN-green indicating LED, bypass to  “normal” position 
LI-amber indicating LED, ATS is “isolate” position 
LT-amber indicating LED, ATS is “test” position 
LDS-red indicating LED, “disconnect switch activated” 
LI2-red indicating LED, ATS is “inhibited” mode due to activation of bypass feature and/or DS switch activated 
Lugs: Max Mechanical Lugs 
P1-engine start timer  
Q2-peak shave/remote load test/area protection- relay (specify voltage) 
R2E-Under voltage sensing (source 2 or emergency) (single phase) 
R7-over voltage sensing (source 2 or emergency) single phase 
R8-over voltage sensing (source 2 or emergency) 3 phase 
R16-phase rotation sensing of source 1 and source 2 
R17-under voltage sensing: source 2 (emergency) (3 phase) 
 

6175 N. Ponderosa Way, Parker CO 80134  PH:  303-805-9956  FAX:  303-805-9953 
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MHI 
M c C L U R E – H I L L   I N C O R P O R A T E D 

 
Attention:  
Date:  January 17, 2012 
Reference: Harold D Thompson Water Submittal   Quote Number: DB101011-5 
 
Page 2 
 
Item 1 continued:  
 
R50-in phase monitor between source 1 and source 2 to allow transfer (with enable/disable) (closed transition only) 
S13/P-microprocessor activated commit/no commit on transferring to emergency source (with  
   enable/disable) 
SPO-Closed Transition 
T-retransfer to normal adjustable time delay 
T3/W3: Pre signal contact 
TMS: Transition Mode Selector Switch 
TS-test switch, “standard, quick and no load” options all embedded on MX 250 control panel and            
protected by security code. 
U-engine stop/cool adjustable cool down timer CD/P-programmable exerciser 
VI-voltage imbalance between phases (applies to 3 phase only)  
W-adjustable time delay on transfer to emergency source 
YEN/P-bypass transfer timer function (soft switch in controller) 
6/P-microprocessor activated test switch : a momentary test switch 
ZNETL: Lon works communication module 
 
All ATS’s are equipped with password protected alpha numeric keypads for all adjustments, settings and 
configurations.  All ATS’s are equipped with event logging, transfer counter, LED test function, frequency and volt 
meters (both normal and alternate sources) on MX 250 control panel 
 
All prices quoted are firm for thirty (30) days from date listed on top of each quotation page.  All prices 
quoted are in accordance with GE Zenith’s standard terms and Conditions.  See GE Zenith web page at 

www.zenithcontrols.com for a copy of these Terms and Conditions.  All quoted prices are FOB factory 
unless specifically enumerated in the below listed price(s).  All taxes, special permits, shipping and any 
additional fees are not included in the below listed prices. 
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MHI 
M c C L U R E – H I L L   I N C O R P O R A T E D 

 
 
 
 
Attn:   
Date:  November 17, 0212 
Reference: Harold D Thompson Water  Quote Number:  DB101011-5 
 
McClure-HILL, INC (MHI) is pleased to quote the following GE Zenith Controls, Inc    
 
 
 
Item 3:  
 
 
ZNET 900 
 
Annunciator (lonworks) up to 8 ATS units. 
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GE Energy
Digital Energy

Introduction
GE’s Zenith ZBTS Series Bypass-Isolation Transfer Switch consists
of two major modules – the automatic transfer and the bypass-
isolation switches. The automatic transfer switch module is GE’s
proven Zenith ZTS Series, built in ZTS, ZTSD or ZTSCT configuration and
constructed for rugged, reliable operation. The same components –
heavy-duty silver alloy contacts, rugged drive mechanism and silver
plated bus bar inter-connections are used throughout the ZBTS Series.

Features and Benefits
GE’s design requires no additional load break contacts which
cause load interruption during bypass-isolation functions. The
bypass-isolation switch contacts are out of the system current path
except during actual bypass operation. Therefore, they are not
constantly exposed to the destructive effects of potential fault
currents. The Source 1 (normal), Source 2 (emergency) and load
are connected between the automatic transfer switch and the
bypass-isolation switch through solidly braced isolating contacts
that are open when the automatic transfer switch is isolated. 
All current carrying components provide high withstand current
ratings in excess of those specified in UL 1008 standards.

Description and Operation
The bypass section is a ZTS switch provided with a quick make/quick
break manual load transfer handle and GE’s control/interlock
system consisting of both mechanical and electrical interlocks.
The bypass switch is equipped with normal failure sensing and a time
delay to start the engine automatically if the ATS has been removed
for service. The modules are mounted in a compact enclosure and
completely interconnected requiring only Source 1 (normal), Source 2
(emergency) and load cable connections. Once installed, no cables
need to be removed to isolate the transfer switch module for
maintenance or inspection. The automatic transfer switch may
be withdrawn for testing or maintenance without disturbing the
load. The transfer switch module has three positions:

1. Automatic/Connected: The transfer switch is carrying the load,
and the bypass switch is in the open position. This is the normal
operating position.

2. Test: The bypass switch is closed and feeding the load. The
transfer switch has control power and may be operated for
test purposes via the test switch on the enclosure door. The
load is not affected during testing

3. Isolate: The transfer switch is withdrawn from all power and
ready for maintenance. The load is served by the bypass switch.

The Automatic Transfer Switch is installed on a draw-out mechanism,
with electrical and mechanical interlocks for secure removal after load
bypass. The ATS control/logic panel is mounted on the enclosure
door and connected by a wire harness and multi-pin disconnect
plugs. The transfer switch and/or the control panel may be tested,
isolated and removed for maintenance without load interruption.

The bypass-isolation switch module is the same basic design as
the automatic transfer switch module and thus has the same
electrical ratings. Manually operated, it features high speed,
quick make/quick break contact action. The bypass-isolation
switch has three basic positions:

1. Automatic: Source 1 (Normal) bypass contacts open, 
Source 2 (emergency) bypass contacts open.

2. Bypass Normal: Source 1 (Normal) bypass contacts closed,
Source 2 (emergency) bypass contacts open.

3. Bypass Emergency: Source 1 (Normal) bypass contacts open,
Source 2 (emergency) bypass contacts closed.

Interlocks and Indicators
Every ZBTS Series Bypass-Isolation Transfer Switch is supplied
with all necessary electrical and mechanical interlocks to prevent
improper sequence of operation as well as the necessary inter-
locking circuit for engine starting integrity. Each ZBTS Series Switch
is furnished with a detailed, step-by-step operating instruction
plate, as well as the following function diagnostic lights:

• Source 1 (Normal) Available

• Source 2 (Emergency) Available

• Bypass Switch in Source 1 (Normal) Position

• Bypass Switch in Source 2 (Emergency) Position

• Automatic Transfer Switch in Test Position

• Automatic Transfer Switch Isolated

• Automatic Transfer Switch Inhibit

• Automatic Transfer Switch Operator Disconnect Switch “Off”

• Automatic Transfer Switch in Source 1 (Normal) Position

• Automatic Transfer Switch in Source 2 (Emergency) Position

Zenith ZBTS/
ZBTSD/ZBTSCT
Transfer/Bypass-Isolation Transfer Switches
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GE Energy – Digital Energy
830 W 40th Street, Chicago, IL 60609 USA
800 637 1738 www.gepowerquality.com

Information subject to change without notice.  Please verify all details with GE. 
© 2010 General Electric Company  All Rights Reserved

Ampere
Rating Poles Height

(A)
Width

(B)
Depth

(C)
Reference

Figure
Open
Type NEMA 1

Application
Notes

NEMA 1 Enclosed Weight
1. Metric dimensions (cm) and weights (Kg) shown in parenthesis

adjacent to English measurements in inches and pounds.

2. Includes 1.25" door projection beyond base depth. Allow a 
minimum of 3" additional depth for projection of handle, 
light, switches, pushbuttons, etc.

3. All dimensions and weights are approximate and subject to
change without notice.

4. Special enclosures (NEMA 3R, 4, 4X, 12, etc.) dimensions and 
layout may differ. Consult the GE factory for details.

5. Bypass Model product can not be ordered with inverted style.

6. Special lug arrangements may require different enclosure 
dimensions. For certified drawings, contact the GE factory.

7. Packing materials must be added to weights shown. Allow 15%
additional weight for cartons, skids, crates, etc.

8. Add 4" in height for removable lifting lugs.

9. ZBTS(D) 600-1200A & ZBTSCT 100-1200A standard configuration 
is top entry.  14” rear adapter bay required for bottom entry.
Consult the GE factory for details.

10. Bypass switch weights for 1600 - 4000 amp units vary up to 10% based
on connections variations. Weights shown are for estimation only.

11. 3000 amp depth dimension shown is standard. Depending on your
cable/conduit requirements you may desire a deeper enclosure.
Consult the GE factory for further details.

12. Lug adapters for 3000-4000 amp limits may be staggered length
for ease of entrance. Consult the GE factory for details.

Application Notes:

100, 150
225, 260

400

600

1600, 2000
2600

3000

4000

800, 1000
1200

2, 3
4

3
4

3
4

3
4

3
4

3
4

83 (211)
83 (211)

90 (229)
90 (229)

80 (2023)
80 (2023)

80 (2023)
80 (2023)

90 (229)
90 (229)

90 (229)
90 (229)

30 (76)
30 (76)

36 (91) 
40 (102)

40.6 (1031)
46.1 (1171)

40.6 (1031)
46.1 (1171)

47.5 (121)
54 (137)

40 (102)
46 (117)

31 (79)
31 (79)

28.25 (72)
28.25 (72)

64.6 (1640)
64.6 (1640)

64.6 (1640)
64.6 (1640)

81 (206)
81 (206)

28.25 (72)
28.25 (72)

A

B

C

D

310 (141)
380 (173)

660 (299)
770 (349)

1978 (897)
2275 (1032)

2572 (1166)
3049 (1383)

4310 (1955)
5510 (2499)

765 (347)
910 (413)

770 (350)
840 (322)

1220 (533)
1365 (619)

4044 (1835)
4431 (2010)

4456 (2021)
4977 (2258)

4660 (2113)
5860 (2658)

1355 (615)
1570 (712)

1 – 9

1 – 7, 10

1 – 7,
10 - 12

1 – 7,
10 – 11

ZBTS & ZBTSD Model, Dimensions and Weights

100, 150
225, 260
400, 600

1600, 2000
2600

3000

4000

800, 1000
1200

3
4

3
4

3
4

3
4

3
4

90 (229)
90 (229)

80 (2023)
80 (2023)

80 (2023)
80 (2023)

90 (229)
90 (229)

36 (91)
40 (102)

40.6 (1031)
46.1 (1171)

40.6 (1031)
46.1 (1171)

47.5 (121)
54 (137)

40 (102)
46 (117)

28.25 (72)
28.25 (72)

64.6 (1640)
64.6 (1640)

64.6 (1640)
64.6 (1640)

81 (206)
81 (206)

28.25 (72)
28.25 (72)

B

C

D  

730 (331)
840 (381)

1978 (897)
2275 (1032)

2572 (1166)
3049 (1383)

4380 (1986)
5580 (2531)

835 (379)
980 (444)

1280 (581)
1385 (628)

4044 (1835)
4431 (2010)

4456 (2021)
4977 (2258)

4730 (2145)
5930 (2689)

1435 (651)
1640 (744)

1 – 8

1 – 7, 10

1 – 7
10 - 12

1 – 9

Ampere
Rating Poles Height

(A)
Width

(B)
Depth

(C)
Reference

Figure
Open
Type NEMA 1

Application
Notes

NEMA 1 Enclosed Weight

ZBTSCT Model, Dimensions and Weights

The ZTSCT Closed Transition Transfer Switch may be applied with a bypass-isolation switch for
the utmost in reliability and versatility. The ZBTSCT Model provides the ability to withdraw the
transfer switch unit for maintenance or inspection. Reference the ZTSCT unit features and 
operation discussion for more details.

ZBTSCT Model – Closed Transition Transfer/Bypass-Isolation Switches

* Line and load terminals are located in rear and arranged for bus bar connection.

* Terminal lugs are available at additional cost. Contact the GE factory for more details.

ZBTS & ZBTSD
100-225 1 #6 to 250 MCM

260 1 #4 to 600 MCM

400 1 #4 to 600 MCM

600 2 #2 to 600 MCM

800 / 1000 / 1200 4 #2 to 600 MCM

1600 / 2000 / 2600 / 3000 / 4000 * *
ZBTSCT

100-400 1 #4 to 600 MCM

600 2 #2 to 600 MCM

800 / 1000 / 1200 4 #2 to 600 MCM

1600 / 2000 / 2600 / 3000 / 4000 * *

AL-CU UL Listed Solderless Screw-Type
Terminals for External Power Connections

Normal, Emergency & Load Terminals

Switch Size Amps Cables/Pole Wire Ranges

UL 1008 Withstand and Closing Ratings
• Please refer to GE Publication TB-1102

90 (229)
90 (229)

B

A

C B

A

C14"

Figure A Figure B

B

A

C

Figure C

B

A

C

Figure D

See
Note

9

The ZTSD Delayed Transition Transfer Switch with a timed center-off position is available in a
bypass configuration. The ZBTSD Model Bypass incorporates the features of both the ZBTS
Bypass-Isolation Switch and the ZTSD unit for transfer of large motor loads, transformers, 
UPS systems or load shedding to a neutral “Off” position. Reference the ZTSD unit features 
and operation discussion for more details.

ZBTSD Model – Delayed Transition Transfer/Bypass-Isolation Switches

Electrical Ratings
• Ratings 100 to 4000 amperes

• 2, 3 or 4 Poles

• Open type, NEMA 1, 3R, 4, 4X and 12

• Available with Zenith ZTS, ZTSD and ZTSCT Series 
Automatic Transfer Switch

• Bypass and transfer switch have identical ratings

• Suitable for emergency and standby applications on all
classes of load, 100% tungsten rated through 400 amps

• UL 1008 listed at 480 VAC

• CSA C22.2 No. 178 certified at 600 VAC

Performance Features
• Load is not interrupted during bypass operation

• High close-in and withstand capability

• Temperature rise test per UL 1008 conducted after overload
and endurance tests exceeds UL requirements

• Available in ZBTS (utility-generator), ZBTSU (utility-utility), ZBTSG
(generator-generator) and ZBTSM (manual) configurations;
models include standard, delayed and closed transition

Design and Construction Features
• Automatic transfer switch is located on a draw out 

mechanism to facilitate maintenance

• Emergency power systems can be electrically tested 
without disturbing the load

• Power cables do not have to be disconnected to 
remove the transfer switch

• Bypass to any available source 
with the automatic transfer 
switch removed

• Engine start circuit maintained during bypass operation;
normal power failure causes engine start contact closure
even with the ATS removed

• Diagnostic lights and detailed instructions for simple 
step-by-step operation

• Mechanical and electrical interlocks ensure proper
sequence of operation

• Bypass switch contacts are closed only during the 
bypass-isolation operation

• Silverplated copper bus interconnection of the transfer 
and bypass switches on all sizes

Assembled in the USA
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PB-3104C (9/01)

Communication is the key to success in any
project. With the increasing complexity of
building operations and the need to consolidate
information and control points, owners require
a solution to their site needs. Emergency power
systems and their associated distribution are
vital links within any installation and therefore
the remote monitoring and control of these
systems is a necessity rather than an option.

In the past, application of such systems has been
hampered by the number of interconnecting
wires required for signal and control, the interface
of multiple software packages that may not link
to each other because of proprietary protocols,
the separation of the HVAC system from power
monitoring and the lack of available products
in the emergency power industry.

GE Zenith Controls introduces the ZNET™

communication system to solve these concerns
and to provide single source responsibility for
your emergency power monitoring system.
Consisting of multiple solutions, GE Zenith’s
ZNET™ product line allows the owner to customize
his system and easily add to it at a later point,
whether with additional GE Zenith products 
or to interface it with other systems within the
facility. GE Zenith’s ZNET™ provides system
options for the owner:

SIMPLICITY Transfer Switch Interface and
Remote Annunciator Panel

VERSATILITY ZNET™ Monitoring 
and Control Software

ADAPTABILITY Future upgrade or retrofit 
of existing equipment into 
the ZNET™ network

GE Zenith utilizes an open protocol system that is
widely available and understood. The LonWorks
based ZNET™ system can support multiple physical
media (with routers between different types of
media) and can support a large number of
nodes which may be located in different areas. 

These nodes can include microcontroller
based systems, personal computers, PLCs,
annunciators, etc. There is also the capability
of peer to peer communication between nodes
and the network is capable of handling high
data transfer rates with secure transmission.

The ZNET™ transfer switch interface software
package and custom SCADA/HMI systems are
available for monitoring, control, data logging,
debugging, etc.

GE Zenith has a long established track record
which includes interfacing extremely complex
systems including transfer switch and generator
control systems as well as building management
and facility control packages. GE Zenith’s engineers
design each system, whether a standard annun-
ciation package or custom SCADA, with the critical
nature of our product and your installation in mind.

ZNET™ systems are available in standard config-
urations for transfer switch installations as well
as custom communications packages for parallel-
ing switchgear, distribution and transfer switch
projects. GE Zenith can also interface into most
PLC, SCADA, power monitoring and building
management systems.

ZNET ™ Communication and Control Systems

Product BulletinGE Zenith Controls

g
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The ZNET™ system is available for all GE Zenith
transfer switch products whether purchased
today or several years ago. In addition, GE Zenith
offers retrofit services and controls to allow inter-
face of competitive products into the ZNET™

system. In this way, and with our open protocol,
GE Zenith provides excellent system flexibility
and the ability to ensure that your needs will
not outgrow your investment.

ZNET200
The ZNET200 system card connects directly to
GE Zenith’s MX200 control panel and communi-
cates directly with the micro controller. This
combination provides the owner with the highest
level of options and remote monitoring/control.
Utilizing the ZNET1000 software system or
ZNET™ SCADA, the user may interface directly
with the ATS controller and set parameters at a
remote location. Consult the feature chart on
Page 5 for more details (specify ZNET200L for
LonWorks or ZNET200M for Modbus).

ZNET100
The ZNET100 system interface connects to the
MX100 control panel and interfaces with the
MX100 microprocessor and allows basic control,
test and indication of the transfer switch functions.
This unit may also be used with the ZNET1000
or SCADA software package (LonWorks only).

ZNET90
Designed for connection to GE Zenith’s SSRCP
control panel whether purchased today or in
years past, the ZNET90 system provides a simple
method to link combination relay logic/solid
state controls to our network. This system is easy
to retrofit to SSRCP units already installed in
the field and may be used with ZNET1000 or
SCADA software.

ZNET50
Many installations have older or competitive
transfer switches within the facility. GE Zenith
has designed a network interface with this applica-
tion in mind. Available in standard and custom
configurations as well as designed into ZNET1000
or SCADA software, GE Zenith can meet your
needs for system integration.

PB-3104 • Page 2

ZNET200

ZNET100

ZNET90

ZNET50

Transfer Switch Network Interface
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An owner may have many transfer switches
scattered throughout his facility and therefore
have a need for remote indication and control
of the units. In its simplest form, this control
may take the form of an annunciator panel.
GE Zenith meets this application with the
ZNET900 series of annunciators. Available in
many different standard and custom configura-
tions and with a multitude of options, the ZNET900
series has been designed to interface into the
same open protocol network as the transfer
switches and ZNET1000 software system.

The ZNET900 annunciator is available in either
a 4 or 8 ATS configuration. The base unit contains
the network interface card allowing a slave unit
for an additional 6 ATSs to be attached without
the need to purchase another interface. Multiple
units can be installed anywhere on the network
and the system allows for expansion to meet the
needs of a growing facility.

The slave annunciator provides for up to 6
additional ATSs for each master annunciator
installed. The ZNET901 mounts next to the
master unit and shares the network interface
and power supply.

Each master annunciator is provided with a
standard serial  interface port for an external
printer. The printers (optional) may be either a
standard table top or wall mounted tape printer.

These printers capture events occurring on the
network including:

• ATS test

• ATS position change

• Source availability change

• Transfer/retransfer timer bypass

• Operator actions

• ATS identification

Printers are available as accessories from 
GE Zenith Controls. Specify:

ZNET902P — Tabletop dot matrix printer

ZNET903P — Wall or panel-mounted
tape printer

NOTE:
24 VAC or DC supply
required to annuncia-
tors. If not available
on-site, specify
ZNET10PS accessory 
for 120/240 - 24 VAC
power adapter to be
supplied by GE Zenith.

Page 3 • PB-3104

ZNET900

ZNET901

ZNET902P

ZNET903P

Transfer Switch Annunciation
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The ZNET1000 Series transfer switch control
and monitoring system is a Windows 95/98 or
Windows NT based package that allows the user
to access, monitor and control multiple automatic
transfer switches over a LonWorks based network.

The host PC software package provides software
interfaces to the LonWorks network using OLE
technology. It provides an object oriented, graphical
interface as well as allowing the user interactive
screens for system monitoring and control.

The ZNET™ software has alarm, historical data
storage and trending capabilities which allow
the operator to log data and view them later.

Simple pull-down menus allow the user to alternate
between groups of switches, status screens, config-
uration and data information. The user is able
to set a wide variety of parameters including test,
exercise and timer/voltage values. Reference the
chart on Page 5 for the available features for each
control interface.

This open protocol system may be interfaced
with a wide variety of options including:

• ZTS series transfer switches with 
the MX200 microprocessor

• ZTG series transfer switches with 
the MX100 microprocessor

• GE Zenith transfer switches with 
the SSRCP control panel

• Older GE Zenith and competitive products

• ZNET900 series annunciator panels

• Standard and cellular modems

• RF and IR communication devices

• Energy Commander paralleling switchgear
systems, both PLC and non-PLC based

• ZNET™ SCADA systems

• Building management systems

The ZNET™ hardware system is also compatible
with gateways that allow use with Modbus, BACnet,
Ethernet, and other networks. Consult the GE
Zenith factory for further information on system
interfaces and engineering requirements.

PB-3104 • Page 4

Status Screen

ATS Configuration Screen

Trends Screen

ZNET1000 Series Control Software
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Parameter

Switch Position (Normal/Open/Emergency)

ZNET200
MX200

S S S

ZNET100
MX100

S

ZNET50
Older GE Zenith 
and Competitive

Products

ZNET90
SSRCP

ZNET1050
Monitor/
Control

Monitor

ZNET900
Annunciator

S

Normal Source Available S S S SMonitor S

Emergency Source Available S S S SMonitor S

Remote Test S S S SControl S

Remote Test Mode (Load/No Load/Fast) SControl

Test Status S S O OMonitor S

Exerciser Status S O OMonitor

Switch in Test or Exercise (Load/No Load) S O OControl

Time Delay Operating S S S OMonitor S

Timer Bypass S S S OControl S

Timer Setting Values
(P, T, U, W, DT, DW, T3, W3, A6) S—

Timer In-progress Values
(P, T, U, W, DT, DW, T3, W3, A6) SMonitor

Load Shed S O O—

Load Shed Status S O O—

Normal and Emergency Voltage
Pickup and Dropout Values S—

Normal and Emergency Frequency Pickup Values S—

Controller Fault – Communication Link Fault S O OMonitor S

Switch not in Auto S O OMonitor

Aux 1, Aux 2 S O O—

Switch Serial Number SMonitor

Network Address S S S SMonitor

Normal and Emergency Voltages S—

Normal and Emergency Frequencies S—

Time in Emergency SMonitor

Number of Switch Transfers SMonitor

Inhibit Transfer to Normal/Emergency S O O—

Event Log (ZNET™ Software) S S S SMonitor Print Only

Trending (ZNET™ Software) S—

ZNET1000
Monitor/
Control

Monitor

Monitor

Monitor

Control

Control

Monitor

Monitor

Control

Monitor

Control

Control

Monitor

Control

Monitor

Control

Control

Monitor

Monitor

Control

Monitor

Monitor

Monitor

Monitor

Monitor

Monitor

Control

Monitor

Monitor Print Only

Page 5 • PB-3104

The ZNET™ system is flexible enough to work with a wide variety of transfer switches and controls. The chart below indicates
which features are standard (S) within the ZNET1000 and ZNET1050 software and which controls will offer options (O). Older
ZTS series switches may be retrofit with either an MX100 or MX200 series microprocessor to increase the available functions.

Features
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Star Bus Ring or Network Bus

ZNET 10PS

ZNET902P

ZNET903P

ZNET30

ZNET31

Optional Equipment

* Dedicated phone line required for operation

Tape printer for use with ZNET900
annunciator mounted in enclosure
(specify 903PF for flush; 903PT for table top; 
or 903PX for open type)

Network system modem and
adapter mounted in enclosure *
Specify ZNET31M (Modbus) or ZNET31L (LonWorks)

Tabletop printer, dot matrix type
for use with ZNET1000 (continuous
feed paper suggested)

Power Supply 120/240 - 24 VAC
Mounted in enclosure

ATS modem *
(Consult factory for specifications)

PB-3104 • Page 6

GE Zenith’s ZNET™ system offers many options to make your installation meet your needs. ZNET™ is
extremely versatile, offering an open protocol and well-proven architecture. Therefore, it may be con-
figured to operate over different types of networks and with different methods of communication.

ZNET ™ Control Software

ZNET A1MOD
RS232/485 Converter 
for Modbus card only

ZNET ASLTA-10 LonWorks Network Adapter Card

ZNET APCLTA-10 Desktop Network Adapter Card

ZNET APCC-10 Laptop Network Adapter Card
ZNET200M -

DEV

Modbus development kit with
program software, flash program-
mer module, cable and manual

ZNET200M -
FLASH

Modbus flash upgrade kit to
download and update Modbus
card firmware
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Additional Benefits
GE Zenith’s power monitoring and control systems
provide facility owners with these benefits:

• Help cut energy costs, reduce equipment
downtime and improve equipment utilization
(resulting in a greater return on investment)

• Identify and correct potential problems
before equipment damage occurs, thereby
prolonging equipment life as well as deter-
mining proper maintenance schedules

SCADA Features
• Operate with user-friendly Windows™ software

• Integrate with plant wide systems, such as
building automation, energy management,
distributed process control and security systems

• Integrate switchgear and transfer switch
monitoring and control

• Manually control circuit breakers, check
present settings and access breaker trip history

• View the switchgear elevation drawing and
the one-line diagram, complete with status
information and real-time metering values

• View traditional metering of true RMS
currents, voltages, power factor, frequency,
watthours, varhours, demand current, demand
power and more

• Monitor, capture, store and analyze
waveform data from all three phases of
current and voltage for a given circuit

• Display the status of any discrete input
monitored, such as breaker status, transformer
fans on/off, liquid levels and more

• Record times and dates of peak demand
periods and last meter resets, energy manage-
ment alarm history plus minimum and
maximum operating ranges for 20 meter
values through the software’s superior data
communications networking ability

• Monitor temp levels of power transformers

• Program the system to accept and report
analog and digital inputs such as pressure,
gas, steam and critical battery voltage levels

• View operating and maintenance 
instructions on-line

Page 7 • PB-3104

GE Zenith’s power monitoring and control system
is a combination of its Energy Commander line of
synchronizing switchgear, ZTS transfer switches
and state-of-the-art supervisory control and data
acquisition (SCADA) software. These products
together provide for a powerful system which
can provide many benefits to the user.

Primary Benefits
This user-friendly system allows the operator to
remotely perform many power monitoring and
control activities, thereby allowing the operator to:

• Automatically maintain operations and
maximize power system reliability through
emergency/standby schemes, load shedding
schemes, breaker sequencing and power
factor correction

• Become informed of critical situations via
user-defined alarm set-points and quickly
diagnose system data during an outage 
and return to service

• Reduce hardware and space needs (the
proper equipment can replace conventional
indicating meters and the necessary wiring)

• Enjoy complete system flexibility and make
use of standard hardware products and
industry standard communications

• Gain better control of power consumption

GE Zenith’s ZNET3000 SCADA
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Analog: A continuous real-time function or parameter in which the information
values are represented in a variable and continuous waveform. 

Annunciator: Electrically controlled signal board or indicator typically used in a
network configuration. 

ANSI: American National Standards Institute. The principal standards develop-
ment body in the USA. 

ASCII: American Standard Code for Information Interchange. A universal standard
for encoding alphanumeric characters into 7 or 8 binary bits. (Drawn up by ANSI to
ensure compatibility between different computer systems). 

Asynchronous Transmission: Communications in which characters can be
transmitted arbitrarily, at any unsynchronized time, and where the time intervals
between transmitted characters may be of varying lengths. Communication is
controlled by start and stop bits at the beginning and end of each character. 

Baud Rate: A unit of speed that refers to the number of discrete bytes per second,
and which refers to the number of times the condition of the communication line changes.

BIT: The smallest unit of data processing information. A BIT (or Binary DiglT) assumes
a value of either 1 or 0 in the binary number system, and is used in representation of
digital variables. 

Bps: Bits per second. This is the unit of data transmission rate used in our system. 

BSC: Bisynchronous Transmission – A byte or character oriented communication
protocol that has become the industry standard. It uses a set of control characters
for synchronized transmission of binary coded data between stations in a data
communications system. 

Bus: A data path shared by many devices, with one or more conductors for 
transmitting signals, data or power. 

Byte: A data unit of eight bits of information; sometimes called a “character”. 

Client: Software requesting data from a device. 

COM Port: A hardware port used for transmission of data between computers or
between computers and peripheral devices one bit at a time over two single lines. 

Digital Signal: Discrete, uniform signals as opposed to the continuously varying
levels of an analog signal.

DDE: Dynamic Data Exchange – A Microsoft™ software protocol from which
Windows-based applications share information. 

Duplex: The ability to send and receive data over the same communications line.

Encoder: A circuit which changes a given signal into a coded combination for
purposes of optimum transmission of the signal. 

Firmware: A computer program or software stored permanently in PROM
(Programmable Read-Only-Memory) or ROM (Read-Only-Memory), or semi-
permanently in EPROM (Erasable Programmable Read-Only-Memory). 

Full Duplex: Two-way simultaneous communication; also known as echo-plex since
the local device expects the remote device to echo back the transmitted characters. 

Gateway: A device used to connect two different networks which translates the
different protocols so that they become compatible with each other. 

GUI: Graphical User Interface – The front-end system interface which is graphically
oriented for making it easier to use. 

Half Duplex: Transmission in either direction, but not a simultaneous two-way
transmission. 

Host computer: The central computer at the other end of a dial-up connection 
in a network. This computer is remotely accessed and therefore relinquishes 
network control. 

Interface: A shared boundary defined by common physical inter-connection char-
acteristics, signal characteristics and measuring of interchanged signals. 

LAN: Local Area Network – A data communications network or system that provides
interconnection of a variety of data communications devices within a small, limited
geographical area (typically a few hundred feet) with moderate to high transmission
rates (from a minimum of 100 kbps to a maximum of 50 Mbps). 

Multidrop: A single communication line or bus used to connect three or more
points in a network. 

Network: An interconnected group of nodes or stations. 

Network Topology: The physical and logical relationship of nodes in a network;
the schematic arrangement of the links and nodes of a network typically in the
form of a star, ring, tree or bus topology. 

Node: A point of interconnection to a network. Could also refer to any intelligent
device connected to the network. This includes terminal servers, host computers,
and any other devices (such as printers and terminals) that are directly connected
to the network. 

Packet: A series of bits containing data and control information, including source and
destination node addresses, formatted for transmission from one node to another. 

Parallel Transmission: A transmission model where multiple data bits are sent
simultaneously over separate parallel lines. Accurate synchronization is achieved
by using a timing (strobe) signal. This type of transmission is usually uni-directional. 

PLC: Programmable Logic Controller – An intelligent digital device that can be
programmed to control the logic or sequence of activities in certain elements to
which it is connected in a circuit or network. 

Port: A physical connector on a device which is typically used for input/output of
digital and analog signals. 

Protocol: A formal set of conventions governing the formatting, control procedures
and relative timing of message exchange between two communicating systems. 

RAM: Random-Access-Memory – Semiconductor read/write volatile data where
loss of data can occur if power supply is turned off or even temporarily disrupted. 

Repeater: A network device that repeats signals from one cable onto one or
more other cables while restoring signal timing and waveforms. 

Serial Transmission: Transfer of data characters one bit at a time sequentially,
using a single electrical path. 

Server: A computer or software application that provides data to a client computer 
or other application in a network. 

Synchronous Transmission: Transmission in which data bits are sent at a fixed
rate with the transmitter and receiver synchronized. This type of transmission
also eliminates the need for start and stop bits (which is a requirement for 
asynchronous transmission). 

Topology: Physical configuration of network nodes. (e.g. bus, ring, star, tree, etc). 

Transceiver: A combination of transmitter and receiver packaged as one element
or device. 

Transducer: Any device that generates an electrical signal from real-world physical
measurements; also a generic term for sensors and their supporting circuitry. 

Twisted Pair: A data transmission medium, consisting of two pairs of insulated
copper wires twisted together. Twisting improves its immunity to interference
from nearby electrical sources that may corrupt the transmitted signal. 

UTP: Unshielded Twisted Pair. 

WAN: Wide-Area-Network – A network using common carrier transmission 
services for the transmission of data over a large geographical area. 

Glossary of Common Terms

g
GE Zenith Controls

GE Industrial Systems – Power Equipment Business
General Electric Company
830 West 40 th Street, Chicago, IL 60609 USA
773 299-6600, Fax: 630 850-6899
www.zenithcontrols.com
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