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DOCUMENTATION/DRAWING

TERMS OF USE

This documentation and drawings (document) provided are subject to the
following rules, guidelines, policies, and conditions.

OWNERSHIP
Load Technology ( LOADTEC ) owns the contents of this document. The inclusion with
equipment or supply after in support of purchased equipment or parts does not transfer
ownership to the purchaser or owner of the equipment that this document details. Specific
payment or purchase of copy(s) of this document does not transfer ownership.

COPYRIGHT
All content included on these pages are protected by U.S. and international copyright
laws. Further, even if not specifically noted as copyrighted, we consider this document in
its entirety as copyrighted. By using this document, you agree to honor all applicable
copyright laws and practices.

USE OF PROPRIETARY INFORMATION
This document includes detailed design information that is confidential, proprietary, and
may include trade secrets of LOADTEC. This information is not meant for public
dissemination, but made available only to you, the customer, for repair and maintenance
purposes only. By accessing this information, you are representing that your use is for
repair and/or maintenance only. You further represent that you will not use any of the
information for any purpose other then repair and/or maintenance or disseminate to any
third party or competitor for any reason.

WARRANTIES AND DISCLAIMERS
The contents of this document are provided without any warranties, either express or
implied, and it explicitly disclaims any implied warranties of merchantability or fitness for
a particular purpose.

APPLICABLE LAW AND DISPUTE RESOLUTION
By accessing this document, you agree that the laws of the State of Nevada will govern all
disputes that arise concerning the use of this document. Any disputes brought concerning
the terms of this agreement shall be in a state or federal court located in the State of
Nevada, Clark County.
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BASIC UNIT 

MODEL:  OSW4v-1500.1-480V33-0600-10 

RATING:  1500 KW @ 480 V, 3Ø, 3W, 60 Hz, 1.0 P.F. 
RESOLUTION:  10 KW nominal load step adjustment from 0-100% of unit rating. 
TOLERANCE:  0 -+5% overall tolerance, +/- 2% phase-to-phase balance 
DUTY CYCLE:  Continuous 
APPLICATION:  The unit has the capability of loading power sources at varying power ratings. 
CONFIGURATION: The Load Bank consists of two (2) separate items: 1) An outdoor weatherproof load enclosure 

containing the load resistors, power control devices, and cooling fan. 2) A Wall mounted  
Operator Interface Panel 

ENCLOSURE:  Load: Outdoor Weatherproof Vertical Exhaust, Nema 3R, with bolt down provisions for 
permanent mounting; captive fork lifting provisions and lifting eyes for handling during 
installation. The enclosure is fabricated of galvanized steel that is primed and painted as 
described below. The top exhaust is protect with articulated cover doors automatically operated 
by a linear actuator controlled and power from the Digital Controller. Control: (1)Nema 3R?12 
Wall Mounted Enclosure 

PHYSICAL:  Load Enclosure: 96"H x 48.5"W x 86"D, 2500 LBS 
  Control Enclosure: 20"H x 16"W x 8"D, 35 LBS 
PAINT:  Environmentally friendly waterborne enamel 
  Preparation: SSPC Surface Preparation Standards # SP1 
  Primer: Acrylic direct-to metal (DTM) primer (high solids); MIL-P-28577B and TT-P-1975 
  Finish:  Premium High Performance UV Resistant Acrylic Enamel  
  Color:  ASA 61 Lt. Gray 
AMBIENT:  Temperature.: -20 F./-30 C. to +120 F./+50 C. 
  Humidity: up to 100 % 
  Altitude: 4000 Ft / 1200 M 
LOAD RESISTOR:  The Loadtec RESISTAR is designed specifically for high density applications. The resistor is 

continuously supported to eliminate possible shorting contact with surrounding resistors. Load 
resistors are mounted in trays that are independently mounted so each is removable without 
affecting any other tray. The RESISTAR has an industry exclusive 3 year limited warranty. 

COOLING:  Forced air cooled by a TEFC motor with a direct drive airfoil propeller. 
CONTROL POWER:  

 Cooling Motor: (2)7.5HP, 460V, 3, 60Hz., derived from an external facility power source or internally derived 
from the connected test power source. (field configurable) 

 Control: 24 VAC, 1Ø, 60 Hz., derived from the fan power 3Ø source via a control power transformer. 
CONTROL POWER: External 
 Processor: 24 VDC from engine starting battery. 
CONTROL:  Processor Control / Metering System 
 Features:  The control system provides integrated control and metering for the load bank 
   Serial interface to Control Panel(s) using conventional Category 5 data cable connection. 
   Up to (4)Control Panels can be connected on a single unit with a simple “daisy chain” wiring. 
   Remote Control Panel(s) install with up to 1,000ft of control cabling without external control 

power required for the control panel. 
   Control Module installed in the load enclosure and the OIP installed in the control panel are 

both upgradeable with firmware flash capability. 
   Additional serial RS232, RS422 and RS485 ports are available for optional Modbus and 

optional Windows DLL external control interfaces. 
   Ethernet port for optional TCP/IP interface functions. 
 Operation:  The control system is accessed at the Operator Interface Panel (OIP) installed in the Control 

Panel 
   The control system provides the following programmable functions: 
   Manual Load Step Control 
   Automatic Loading Operation 
   Regenerative Absorption Operation 
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   Base Load Control for enhanced transfer and block load response. 
   Automatic Exercise Operation (Internal Clock) 
   Exercise Monitoring and Alarm Circuitry 
   Automatic Load Sequencing (External Exercise Clock) 
   Transfer Switch position monitoring for operational logic coordination 
 Metering:  The control system provides metering values on the Operator Interface Panel. 
   All values are true RMS 
   The metering values available for selected display: 
   Voltage each  Ø-Ø, +/-1.0% 
   Voltage Average, +/-1.0% 
   Current each Ø, +/-1.0% 
   Current Average +/-1.0% 
   Frequency: 45-65 Hz, +/-0.2% 
   Kilowatts Average, +/-1.0% 
 Aux. Contacts:  (4) Addressable “C” Form Auxiliary contact signals are provided. Standard Signals:. 
   Generator Start – for Automatic Exercise Operation 
   Exercise Failure – for Automatic Exercise Operation 
   Normal Operation 
   Common Failure 
Operator Interface:  Wall mounted Panel. 
   The features of the system is accessed by the Operator Interface Panel. 
   Serial interface to Control Panel(s) using conventional Category 5 data cable connection. 
   Up to (4)Control Panels can be connected on a single unit with a simple “daisy chain” wiring. 
   The panel consists of the following components: 
   LCD Graphics Display Screen 
   Control Keypad 
   Audible Input Signal 
   LED General Operational Indicators 
   Lamp & Graphical Display Test 
   The LCD Display provides: 
   Soft Key Legend 
   Metering display 
   Operational Mode 
   Operational status and  alarm condition details 
PROTECTIVE SYSTEM 
 Cooling: A temperature & air flow sensors monitors cooling and disconnects the unit on failure. 
 Voltage: Voltage monitoring circuits monitor for connected sources and alarms and disconnects on 

faults. 
 Cooling Motors: Thermal overload relays with thermal magnetic circuit breaker for protection and disconnect. 
FUSES:  Fuse protection is provided for each individual load section and control circuit. 
POWER CONTROL: The load is controlled by contactors that are applied for continuous and cycling operation. 
MANUALS:  (2) As built drawing manuals are provided at time of shipment. 
WARRANTY:  Tier 1 Standard Limited Warranty 
 

NOTE #1:  The load bank circuit breaker is not included in this proposal. The load bank circuit breaker must be 
installed at the generator switchgear or generator junction box to protect both the load bank and cabling. A 
circuit breaker in the load bank will not meet code requirements for connection cable protection. 

OPTION #1: CURRENT TRANSFORMERS 

Current Transformer: (2) Current transformer for installation at generator for the Automatic Loading function. The 
CT’s are only required if the Automatic Loading function is implemented as a Load Bank 
function. These CT’s are installed in the generator junction box or switchgear and need to 
sense the entire generator load including the Load Bank. Also, any CT with 5A secondary can 
be used as long as it is rated at least the full load amperage rating of the generator or larger. 



 PROGRAMMABLE FOR SITE REQUIREMENTS
 AUTOMATIC EXERCISE OPERATION: Real time clock unattended exercise 
 AUTOMATIC LOADING OPERATION: maintain a minimum load 
 BASE LOADING OPERATION: load the generator before transfer
 REGENERATIVE ABSORPTION OPERATION: absorb regenerative power
 MANUAL LOADING OPERATION: Operator controls to manually load the source 
 METERING: Monitor the electrical values and the source loading level 

 DIGITAL COMMUNICATION INTERFACES
 INTERCONNECTIONS: Simple CAT5 cable interface to modules  
 MULTIPLE CONTROL PANELS†: up to (4) panels by RS422 connection  
 EXTERNAL CONTROL†: Mod-Bus® & other control protocol communications available 
 TCP/IP INTERFACE†: Connect to a LAN or WAN and communicate from anywhere 

AUTOMATIC EXERCISE OPERATION:
 THE AUTOMATIC EXERCISE FUNCTIONS PROVIDES THE 
CAPABILITY TO SCHEDULE AN UNATTENDED EXERCISE &
LOADING OF THE SOURCE. THE FOLLOWING 
PARAMETERS ARE PROGRAMMABLE:

 ENABLE / DISABLE
 TIME OF DAY
 DAY INTERVAL/DAY OF WEEK
 TEST SEQUENCE: (8) stage  
 FAILURE TO COMPLETE EXERCISE ALARM
 Under/Over VOLT & FREQ. LEVELS TO ALARM

AUTOMATIC LOADING OPERATION:
 THE AUTOMATIC LOADING FUNCTION PROVIDES THE 
CAPABILITY TO PROGRAM A MINIMUM LOADING OF THE 
SOURCE. THIS REDUCES INEFFICIENT OR UNSTABLE 
OPERATION OF THE SOURCE. THE FOLLOWING 
PARAMETERS ARE PROGRAMMABLE:

 ENABLE / DISABLE
 SOURCE RATING
 PERCENTAGE OF LOAD TO MAINTAIN
 CURRENT TRANSFORMER SIZE
 DELAY PROFILES: INITIAL, LOAD, UNLOAD
 LOADING RESOLUTION BASE LOADING OPERATION:

THE BASE LOADING FUNCTION PROVIDES THE CAPABILITY 
TO PROGRAM THE LOADING OF THE GENRATOR AT STARTING 
AND BEFORE THE CONNECTION TO THE FACILITY LOADS.
THIS PROVIDES ENGINE TURBO BOOST & ALTERNATOR FIELD 
BOOST TO IMPROVE GENERATOR CONNECTION STABILITY TO 
MOTOR LOAD AND NON-LINEAR LOADS. THE FOLLOWING 
PARAMETERS ARE PROGRAMMABLE:

 ENABLE / DISABLE
 VOLTAGE PERCENTAGE INITIATION
 AMOUNT OF LOAD
 TIME LOAD IS APPLIED IN SECONDS

 REGENERATIVE ABSORPTION OPERATION:
THE REGENERATIVE ABSORPTION FUNCTION PROVIDES THE 
CAPABILITY TO ABSORB LOAD REGENERATION FROM SOURCES 
SUCH AS ELEVATORS TO PREVENT GENERATOR OVERSPEED.
THE FOLLOWING PARAMETERS ARE PROGRAMMABLE:

 ENABLE / DISABLE
 PERCENTAGE OF REGENERATION 

 MANUAL LOADING OPERATION
 THE MANUAL OPERATION ALLOWS THE OPERATOR TO 
DIRECTLY APPLY DESIRED LOAD TO THE SOURCE.

 SELECT LOAD VALUE
 LOAD ON/OFF

 METERING:
 METERING IS PROVIDED TO MONITOR THE LOAD BANK 
AND SOURCE ELECTRICAL VALUES.

 General: VM,AM,FM 
 Load Bank: KW 
 Source: KW 

 GENERAL:
LCD GRAPHIC OPERATOR DISPLAY
LED’S FOR BASIC SYSTEM STATUS
REAL TIME CLOCK
NON-VOLATILE MEMORY: STORES SYSTEM 

* Information Subject to Change without Notice ©2006 LOAD TECHNOLOGY, Inc.  PDC_e-042606

† Designates Optional Equipment or Feature 

Load Technology, Inc. 
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SITE
 The Load Bank is designed for outdoor or indoor installation on a suitable concrete pad or supporting

structure.
 Outdoor
 This is the preferred method of installation.
 Air exhaust is hot and serious considerations must be given to surrounding equipment and conditions. The

Load Bank exhaust should be a minimum of twenty (20) feet from any object. The exhaust should not be
directed to any other equipment's air intakes such as air conditioners or ventilating equipment; never be
directed to flammable surfaces or areas with flammable storage; or areas that are routinely occupied or
used as walkways.

 When installing on roofs, consideration must be given for shielding of the roof surface. A modified louver
assembly can be supplied for this type of application to direct the exhaust flow upwards.

 Air intake(s) should be a minimum distance of six (6) feet from any walls , barriers, or restricting objects.
 Consideration must be given to other heat rejecting equipment being directed at the intake or site area

that would exceed the ambient limits.
 The air exhaust should not be directed toward prevailing winds. The Load Bank should be positioned so

the prevailing winds are directed to the air intake or sides of the unit.
 Indoor
 Air exhaust is hot and serious considerations must be given to indoor installation.
 Indoor installation requires special considerations to provide adequate cooling air and a means to duct or

dissipate the heat rejected by the Load Bank.
 Specific calculations for the Load Bank's heat rejection affect on the room's ambient must be made to

assure the rooms ventilating system can maintain the Load Bank's makeup air within ambient limits.
 The cooling system of the Load Bank has a limited ability to overcome static pressure restrictions placed

on it by intake and exhaust ductwork. Ductwork should be designed to the least amount of total static
pressure and must not exceed of the maximum allowed for the specific unit being installed.

 When intake ductwork is not used, static pressure concerns still exist. When the Load Bank's makeup air
is derived directly from the room, the room may have a negative static pressure that is created by other air
moving equipment such as engine cooling fans and room ventilating systems. These other systems may
create a condition of negative static pressure that the Load Bank cooling fan may not be able to overcome
thus causing cooling problems.

 Install the Load Bank on the prepared structure or pad in accordance with previously outlined criterion.
CONNECTION

 The Load Bank electrical connection requirements are detailed by the drawing manual provided.
 The Load Bank will require two (2) basic connections: Power and Control
 Connect the required power conductors from the power source(s) to the Load Bank Main Bus connection

points as detailed by the supplied drawings for the specific unit. All connections must take in consideration
National Electrical Code and any local code requirements concerning, but not limited to, cable sizing,
wiring methods, and over current protection.

 Particular attention must be made in properly grounding the Load Bank per National Electrical Code and
any local codes.

W A R N I N G
FOR OPERATOR SAFETY

The Load Bank MUST BE ELECTRICALLY GROUNDED in accordance with the National
Electrical Code & any local codes.

 Connect the required pilot conductors from the Load Bank to the Control panel connection points as
detailed by the supplied drawings for the specific unit. All connections must be made in accordance with
the National Electrical Code and any local code requirements concerning, but not limited to, cable sizing,
wiring methods, and over correct protection.

 Connect the required pilot conductors from the Control panel connection points to any required external
monitoring or control points as detailed by the supplied drawings for the specific unit. All connections must
be made in accordance with the National Electrical Code and any local codes.
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     No. Device       Qty Description*****************************************************
                          LTI#     Manufacturer**************  Part Number****************
     --- ------------ --- ----------------------------------------------------------------
       1 AFS1-2A        2 PRESSURE DIFFERENTIAL SW: SET @ 0.20"W.C., SPDT, w/BRACKET
                          190135   MPL                         MPL-9370-0.20
       2 AFS1-2A        2 PRESSURE PROBE: 6" INSERTION LENGTH, IMPACT, 7.25"OL
                          190154   CLEVELAND CONTROLS          21122-112
       3 AFS1-2A        6 PLASTIC TUBING: 1/4" ID
                          190020   DWYER                       A-220
       4 C02-03A        2 CONTACTOR: 32A @ 600 VAC, 3P, 24VAC COIL, 2/5HP
                          030123   SPRECHER+SCHUH              CA7-9-10-U-24-NO
       5 C04-05A        2 CONTACTOR: 50A @ 600 VAC, 3P, 24VAC COIL, 7.5/20HP
                          030124   SPRECHER+SCHUH              CA7-30-10-24Z-NO
       6 C06-20A       15 CONTACTOR: 85A @ 600 VAC, 3P, 24VAC COIL, 10/30HP
                          030125   SPRECHER+SCHUH              CA7-43-10-U-24-NO
       7 CF1-3A         3 FUSE: 70 AMP, CLASS "T", 600V
                          060041   SHAWMUT                     A6T70
       8 CF10-11A       2 FUSE: 15 AMP, 600 VAC
                          060003   SHAWMUT                     ATM15
       9 CF4-9A         6 FUSE: 5 AMP, 600 VAC
                          060001   SHAWMUT                     ATM5
      10 CF_BLK         2 FUSE BLOCK: 30 AMP, 3 POLE, CLASS "M"
                          060010   SHAWMUT                     30313
      11 CF_BLK         1 FUSE BLOCK: 30 AMP, 2 POLE, CLASS "M"
                          060009   SHAWMUT                     30312
      12 CPBA           1 CIRCUIT BREAKER: 50A, 3P, 480V, MINIATURE, 6kA
                          030106   ABB                         S203-K50
      13 CPT1A          1 TRANSFORMER: 1000VA, 208/240/277/380/480:24V, 50/60HZ
                          200143   MICRON                      B1K0-0212-3F
      14 CT1,3A         2 CURRENT TRANSFORMER: 3000:5, RECTANGULAR, 7.50" X 3.75" WINDOW
                          200130   INSTRUMENT TRANSFORMER      568TS302
      15 DCM            1 CONTROLLER:DCM,DIGITAL METERING/LOGIC CONTROLLER, Ver2
                          030511   LOADTEC                     021035
      16 ENCL_CP        1 CONTROL ENCLOSURE: NEMA 3R, WALL MOUNTED, 16"H x 12"W x 8"D
                          050195   SAGINAW(SCE)                SCE-16R1208LP
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     No. Device       Qty Description*****************************************************
                          LTI#     Manufacturer**************  Part Number****************
     --- ------------ --- ----------------------------------------------------------------
      17 ENCL_CP        1 CONTROL ENCLOSURE: WALL MOUNTING STRAP KIT, 16"W ENCLSOURE
                          050193   SAGINAW(SCE)                SCE-MST16
      18 ENCL_CP        1 CONTROL ENCLOSURE: SUBPANEL PLATE, 16"H x 12"W ENCLSOURE
                          050197   SAGINAW(SCE)                SCE-16P12
      19 ENCL_HINGE    14 HINGE: IN-LINE, LIFT-OFF STYLE, 10-32 SCREW SIZE
                          080071   SOUTHCO                     96-10-500-50
      20 ENCL_LATCH     4 LATCH: ACTUATOR ASSEMBLY, LOCKING (FOR F2 ROD ASSEMBLIES)
                          080081   SOUTHCO                     F2-20-11
      21 ENCL_LATCH     2 LATCH: ROD ASSEMBLY, 14.76" LENGTH, 1 LATCH POINT (F2 ASSEMBLY)
                          080084   SOUTHCO                     F2-10-375-3
      22 ENCL_LATCH     2 LATCH: ROD ASSEMBLY, 19.69" LENGTH, 2 LATCH POINTS (F2 ASSEMBLY)
                          080085   SOUTHCO                     F2-10-500-14
      23 ENCL_LATCH     4 LATCH: ROD ASSEMBLY, 34.45" LENGTH, 2 LATCH POINTS (F2 ASSEMBLY)
                          080083   SOUTHCO                     F2-10-875-37
      24 ENCL_LATCH    14 LATCH: KEEPER ASSEMBLY (FOR F2 ROD ASSEMBLIES)
                          080082   SOUTHCO                     F2-30-25
      25 ENCL_LB        1 LOAD BANK ENCLOSURE: VERTICAL EXHAUST; 48"W x 86"D x 96"H
                          050259   LOADTEC                     OSW4V
      26 ENCL_LB        1 LOAD BANK BASE: OSL4v SIZE; 48"W x 86"D
                          050259   LOADTEC                     OSW4V-BASE
      27 F-DC           1 FUSE: BLADE-STYLE, LOW-VOLTAGE, 32VDC, 10 AMP
                          060065   MCMASTER-CARR               7460K45
      28 F-DC           1 FUSE BLOCK: INLINE FUSE BLOCK W/CAP, BLADE-STYLE FUSE, 1-20 AMP
                          060064   MCMASTER-CARR               8110K3
      29 F19-27A        6 FUSE: 70 AMP, CLASS "T", 600V
                          060041   SHAWMUT                     A6T70
      30 F31-120A      90 FUSE: 100 AMP, CLASS "T", 600V
                          060047   SHAWMUT                     A6T100
      31 FAN1-2A        2 FAN BLADE: 30.0" DIA, 1.38" BORE, 7.5 HP, ALUMINUM
                          060066   MULTI-WING AMERICA, INC.    30/9-9/35/AL/4ZR/P-1 AS
      32 K480A          1 CONTACTOR: 32A @ 600VAC,3P,12VDC COIL(ELECTRONIC),2/2/5/7.5HP
                          030252   SPRECHER+SCHUH              CA7-9E-10-12E
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     No. Device       Qty Description*****************************************************
                          LTI#     Manufacturer**************  Part Number****************
     --- ------------ --- ----------------------------------------------------------------
      33 LMC:01         1 CONTROLLER:LMC,LOAD MODULE CONTROLLER
                          030504   LOADTEC                     021021/021022
      34 LR13-24       12 LOAD RESISTOR: 5000W @ 240V
                          180199   LOADTEC                     LR5000/240/057/10.8-S1.5
      35 LR25-294     270 LOAD RESISTOR: 5556W @ 240V
                          180199   LOADTEC                     LR5556/240/064/9.75-S1.5
      36 LR4-12         9 LOAD RESISTOR: 3333W @ 277V
                          180199   LOADTEC                     LR3333/277/045/21.7-S1.5
      37 LSC:01         1 CONTROLLER:LSC,LOAD STEP CONTROLLER
                          030505   LOADTEC                     021014
      38 LUG_GND        3 MECHANICAL LUG: (2) 600MCM-#2AWG
                          120012   ILSCO                       PB2-600
      39 LUG_PH         3 MECHANICAL LUG: (4) 600MCM-#2AWG
                          120049   ILSCO                       PB4-600
      40 LUG_PH         3 MECHANICAL LUG: (2) 600MCM-#2AWG
                          120012   ILSCO                       PB2-600
      41 MC1-2A         2 CONTACTOR: 50A @ 600 VAC, 3P, 24VAC COIL, 7.5/20HP
                          030124   SPRECHER+SCHUH              CA7-30-10-24Z-NO
      42 MOT1-2A        2 MOTOR: 7.5HP, 208-230/460 VAC, 3PH, 213T FRAME, TEFC
                          130163   LEESON                      140450.00
      43 OIP            1 OIP CONTROLLER: PROGRAMMABLE DIGITAL CONTROLLER
                          030510   LOADTEC                     021016
      44 OLR1-2A        2 OVERLOAD RELAY: 3 POLE, 5.40-27.0 AMP ADJUST, CLASS 20, DIRECT
                          180098   SPRECHER+SCHUH              CEP7-EEEB
      45 OLR1-2A        2 OVERLOAD RELAY: PANEL MOUNT ADAPTER FOR CEP7-EExB
                          180099   SPRECHER+SCHUH              CEP7-EPB
      46 RB1A           1 RECTIFIER BRIDGE: FOR 24V AXIAL FAN
                          060058   DIGI-KEY                    GBPC1201-ND
      47 RLY1-4         4 RELAY: 3PDT, 10A @ 28VDC/120VAC, 12VDC COIL
                          180307   IDEC                        RR3B-U-DC12V
      48 RLY1-4         4 RELAY BASE: 11 BLADE, RAIL MOUNTED
                          180080   IDEC                        SR3B-05
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                          LTI#     Manufacturer**************  Part Number****************
     --- ------------ --- ----------------------------------------------------------------
      49 TB1(1-6)       6 TERMINAL BLOCK SECTION: 70 AMP, 600 V, TUBULAR CLAMP TYPE
                          200035   BUCHANAN                    243
      50 TB1(1-6)       1 TERMINAL BLOCK END BARRIER: 70 AMP BLOCK
                          200036   BUCHANAN                    250
      51 TB1(7-30)     36 TERMINAL BLOCK SECTION: 30 AMP, 600 V, TUBULAR CLAMP TYPE
                          200014   BUCHANAN                    925
      52 TB1(7-30)      2 TERMINAL BLOCK END BARRIER: 30 AMP BLOCK
                          200015   BUCHANAN                    930
      53 TB2A          18 TERMINAL BLOCK SECTION: 30 AMP, 600 V, TUBULAR CLAMP TYPE
                          200014   BUCHANAN                    925
      54 TB2A           1 TERMINAL BLOCK END BARRIER: 30 AMP BLOCK
                          200015   BUCHANAN                    930
      55 TC1A,2A        2 THERMOCOUPLE: K TYPE, 12"SEALED 0.25"TUBE, 36" LEADS
                          190152   OMEGA                       TJ36-CASS-14U-12
      56 TC1A,2A        2 THERMOCOUPLE: COMPRESSION FITTING, 1/8" NPT, 1/4"OD, BRASS
                          190139   OMEGA                       BRLK-14-18
      57 TM             1 CONTROLLER:TM,TRANSFORMER MODULE FOR DCM CONTROLLER
                          030502   LOADTEC                     021023
     _________________________________________________________ END OF REPORT:  4 PAGES ___
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DRAWING LEGEND

L .... Line PFT .... Power Factor Transducer
K …. General Control Relay PFR .... PLC Failure Relay
J …. Control Jack PFMS .... Power Factor Meter Switch
INT …. MV Disconnect/Interrupter PFM .... Power Factor Meter
INSUL .... Stand-Off Insulator PDC .... Programmable Digital Controller
HVC .... High Voltage Contactor PCL .... Power Connected Indicator
HSS .... Horn Silence Switch PC .... Pilot Contactor
HRN .... Horn PBN .... Pushbutton ON
GND .... Ground PBF .... Pushbutton OFF
FRS .... Fan Rotation Switch PB .... Pushbutton Switch
FRL .... Fan Running Light OVS .... Over Voltage Sensor
FR .... Failure Relay OVR .... Over Voltage Relay
FNR .... Fan Relay OVL .... Over Voltage Light
FL .... Common Failure Light OTL .... Over Temperature Light
FFS .... Fan Start / Failure Reset Sw. ONP .... Load ON Pushbutton
FBLK .... Fuse Block OLR .... Overload Relay
FAN .... Fan Blade OLL .... Over Load Light
F .... Load Fuse OIP .... Operator Interface Panel
EXR .... Exercise Relay OFP .... Load OFF Pushbutton WFH …. WiFi Hub
EXL .... Exercise Light NR .... Normal Relay VMS .... Voltmeter Phase Switch
ESP Emergency Stop Pushbutton NPT .... Normal Power Timer VM .... Voltmeter
ER .... Emergency Relay NPR .... Normal Power Relay TTL .... Transformer Over Temp. Light
EPB .... Enable Pushbutton NP .... Nameplate TSS .... Test Source Selector
ENR .... Enable Relay NOR .... Normal Operation Relay TSR .... Temperature Sw. Relay
ENCL .... Enclosure_Ref NOL .... Normal Operation Light TSP .... Test Start Pushbutton
EFR .... Exercise Failure Relay NEU .... Neutral TSL .... Test Source Light
EFL .... Exercise Failure Light NAR .... Not In Auto Relay TS .... Temperature Switch
DPB .... Disable Pushbutton NAL .... Not In Auto Light TP …. Terminal Plug
DIS .... Door Interlock Sw. MTF …. Main Transformer Fuse TM .... Transdormer Module
DCM …. Digital Control Module MST …. Main Stepdown Transformer TJ …. Terminal Jack
D .... Diode MPT .... Metering Potential Transformer THS .... Thermostat Switch
CXR .... Contactor Pilot Relay MOV .... Metal Oxide Varistor TDI .... Time Delay Initial
CT .... Current Transformer MOT .... Fan Motor TDF .... Time Delay Failure
CSS .... Control Power Source Switch MOL .... Manual Operation Light TCC …. Touch Command Controller
CSR .... Control Source/Rotation Sw MML .... Manual Mode Light TC .... Thermocouple
CR .... Current Relay MLS .... Master Load Switch TB .... Terminal Block
CPT .... Control Power Transformer MLR .... Master Load Relay T .... Load Connection
CPS .... Control Power Switch MLL .... Master Load Light ST .... Shunt Trip
CPR .... Control Power Relay MDS .... Main Disconnect Switch SSR .... Solid State Relay
CPL .... Control Power Light MCLT .... Motor Contactor-Low V. Timer SR .... Step Relay
CPC .... Control Power Contactor MCL .... Motor Contactor-Low Voltage SNT .... Shunt
CPB .... Control Power Circuit Breaker MCHT .... Motor Contactor-High V. Timer SL .... Load Step Light
CNTL .... Control Panel_Ref MCH .... Motor Contactor-Hi Voltage SHD .... Space Heater Disconnect
CMS .... Control Mode Switch MCB .... Main Circuit Breaker SHC .... Space Heater Contactor
CJ …. Control Jack MC .... Motor Contactor SH .... Space Heater
CFR .... Cooling Failure Relay LVS .... Load Voltage Switch RSTS .... Reset Switch
CFL .... Cooling Failure Light LVR .... Low Voltage Relay RSS .... Reset Switch
CF .... Control Circuit Fuse LVC .... Low Voltage Contactor RSR .... Reset Relay
CEL .... Control Enabled Light LUG .... Terminal Lug_Ref RLY .... Relay
CB …. Circuit Breaker LST .... Load Sequence Timer RCP .... Receptacle
Cat5 …. Control Cable LSC .... Load Step Controller RBT .... Rotation BAC Timer

.... Cable_Ref LS .... Load Step Switch RBC .... Rotation BAC ContactorCABLE
C_T .... Contactor Timer LR .... Load Resistor RB .... Rectifier Bridge
C .... Load Contactor LMC .... Load Module Controller RAT .... Rotation ABC Timer
ASR .... Alarm Silence Relay LI .... Load Inductor RAC .... Rotation ABC Contactor
AMS .... Ammeter Phase Sw. LDR .... Load Dump Relay R .... Resistor
AM .... Ammeter LDL .... Load Dump Light PT .... Potential Transformer
AFS .... Air Flow Switch LCL .... Local Control Light PS .... Power Supply
AFR .... Air Flow Relay LCF .... Load Connect Failure PM .... Power Meter
AFL .... Air Flow Failure Light LBOL .... Load Bank Operating Light PLG .... Plug
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      525 COMMERCE CIRCLE; MESQUITE, NV 89027                           TEL: (702) 643-8750  FAX: (702) 643-8751
www.loadtec.com sales@loadtec.comX TIER #1: Standard Limited Warranty

LOADTEC, Load Technology Inc., warrants that its products are free from defects in material and/or workmanship under normal use and service. Its liability under this Warranty Tier shall be
limited to twelve (12) months from date of shipment for products and/or components except as noted:

(3)Year Term Items (included in Standard level)

The "RESISTAR" Load Resistor assemblies as manufactured by Loadtec. These assemblies have the Warranty term extended to a total of thirty-six (36) months from the date of shipment.
The "RESISTAR" Load Resistor assemblies warranty is limited to the failure of the alloy wire, its termination, and workmanship of the assembly. Physical damage or breakage is not covered.
All other terms of the Tier #1 Warranty apply.

*

The digital electronic control assemblies that are manufactured by Loadtec. These components and assemblies have the Warranty term extended to total of thirty-six (36) months from the
date of shipment. All other terms of the Standard Warranty apply.*

The warranty liability is limited to repair, refurbishing, or replacement; at LOADTEC's sole discretion, at the factory or authorized service station. The products and/or components shall be
returned with transportation costs prepaid. Returned products and/or components that are determined defective and within the warranty period will be repaired or replaced, and returned F.O.B.
factory or repair station, freight charges collect. Authorization to return must be obtained prior to receipt at the factory by contacting Loadtec Service Department. The delivery of any
unauthorized returned Products shall be refused. 
This warranty does not cover incidental and consequential damages, nor does this warranty cover defects caused by abuse, improper use, improper installation, improper connection, lack of
reasonable maintenance, modifications, shipping damage, or accident. This Standard Warranty Tier does not include any labor charges, service charges, or any liability except repair or
replacement of the products and/or components as previously described and governed by the General Conditions section.

TIER #1a: 2 Years without Labor Limited Warranty
LOADTEC, Load Technology Inc., offers this Tier #1a Warranty as an option to the Tier #1, Standard Warranty as previously described. The terms of the Tier #1 Standard apply plus the
addition of one year (12 months) to the basic 12 month term for a total of (24) months from date of shipment. This Tier 1a Limited Warranty does not included any labor charges, service
charges, or any liability except repair or replacement of the products and/or components as previously described and governed by the General Conditions section.

TIER #1b: 1 Year with Labor Limited Warranty
LOADTEC, Load Technology Inc., offers this Tier #1b Warranty as an option to the Tier #1, Standard Warranty as previously described. The terms of the Tier #1 Standard apply plus the
addition of labor costs to accomplish repair. The labor cost may be provided in the form of a technician dispatched from the factory or a locally dispatched independent service company's
personnel. If the damage is deemed not repairable on the site, the Warranty will cover removal and transportation cost to the factory and return to the site. The remedy shall be the sole
discretion of Loadtec. The Warranty Holder shall make available to the Service Department of Load Technology, the person at the site who has working knowledge of the equipment and has
reported the claim. This person will be required to provide details of the claim with preliminary data and readings to evaluate the validity of the claim. If it is found later that the supplied data is
not accurate, and the claim is not covered by this Warranty, the entity making the claim will be charged and held responsible for costs incurred that will include, but not limited to: labor,
transportation, lodging, and material costs. This Warranty option is governed by the General Condition section of this document.

TIER #2: 2 Years with Labor Limited Warranty
LOADTEC, Load Technology Inc., offers this Tier #2 Warranty as an option to the Tier #1, Standard Warranty as previously described. The terms of the Tier #1 Standard apply plus the
addition of labor costs to accomplish repair. The term of the Tier #2 warranty is two (2) years from the date of shipment from the factory. The labor cost may be provided in the form of a
technician dispatched from the factory or a locally dispatched independent service company's personnel. If the damage is deemed not repairable on the site, the Warranty will cover removal and
transportation cost to the factory and return to the site. The remedy shall be the sole discretion of Loadtec. The Warranty holder shall make available to the Service Department of Load
Technology, the person at the site who has working knowledge of the equipment and has reported the claim. This person will be required to provide details of the claim with preliminary data and
readings to evaluate the validity of the claim. If it is found later that the supplied data is not accurate, and the claim is not covered by this Warranty, the entity making the claim will be charged
and held responsible for costs incurred that will include, but not limited to: labor, transportation, lodging, and material costs. This Warranty option is governed by the General Condition section
of this document.

TIER #3: 3 Years with Labor Limited Warranty

LOADTEC, Load Technology Inc., offers this Tier #3 Limited Warranty as an option to the Tier #1, Standard Limited Warranty as previously described. The terms of the Tier #1 Standard
Limited Warranty apply plus the addition of labor costs. The terms of the Tier #3 Limited Warranty are the same as the Tier #2 Limited Warranty with the only exception being the term being
three (3) years from the date of shipment from the factory.

TIER #4: 4 Years with Labor Limited Warranty
LOADTEC, Load Technology Inc., offers this Tier #4 Limited Warranty as an option to the Tier #1, Standard Limited Warranty as previously described. The terms of the Tier #1 Standard
Limited Warranty apply plus the addition of labor costs. The terms of the Tier #3 Limited Warranty are the same as the Tier #2 Limited Warranty with the only exception being the term being
four (4) years from the date of shipment from the factory.

TIER #5: 5 Years with Labor Limited Warranty
LOADTEC, Load Technology Inc., offers this Tier #5 Limited Warranty as an option to the Tier #1, Standard Limited Warranty as previously described. The terms of the Tier #1 Standard
Limited Warranty apply plus the addition of labor costs. The terms of the Tier #5 Limited Warranty are the same as the Tier #2 Limited Warranty with the only exception being the term being
five (5) years from the date of shipment from the factory.

GENERAL CONDITIONS:

* No Warranty Tier covers incidental and/or consequential damages, nor does it cover failures caused by: abuse, improper use, improper installation, improper connection, lack of reasonable
maintenance, unauthorized modifications or repairs, shipping damage, accident (including collision with another object), road hazard damage, acts of terrorism or civil disturbance or riot,
theft, vandalism, pests, or acts of god (such as, but not limited to: floods, hurricanes, tornadoes, earthquakes, or fire).

* Products that are resold after original installation or commissioning and ownership is transferred are not covered under this Warranty.

* Consumable components of the products (fuses, light bulbs, tires, trailer brakes, and other components that contain a "wear life") are not included in this Warranty and are specifically
excluded from warranty coverage. Trailer components (wheels & tires) susceptible to road hazard damage after shipment from the factory are not covered under this warranty during any
time period after shipment from factory.

* Tier 1 Warranty applies to all products of Load Technology as governed by the General Conditions section of this document.

* Tier 2, 3, 4, 5  Warranties are not available for all products provided by Load Technology, Inc. Certain products may have certain components, structures or assemblies specifically
excluded due to the lack of available extended support by their manufacturer or supplier. Any such limitations  will be indicated on the specific product's purchase documents.

* Tier 2, 3, 4, 5  Warranties are offered on an optional basis and are at an additional cost and are not included in base equipment offering unless specifically listed in writing in the purchase
documents.

* Tier 2, 3, 4, 5  Warranties are only available for products installed and/or used in the continental United States. This condition is not waived if quoted or sold and the unit is installed/or
used outside the continental United States. The remedy for such an occurrence is the refunding of the Warranty purchase price to the Purchaser.

* Tier 2, 3, 4, 5  Warranty must be purchased within 90 days of the product shipping from the Factory. The Tier 2,3,4,5 Warranties are invalid if purchased after a warrantable occurrence but
within the 90 day shipping period. The remedy for such occurrence is the refunding of the Warranty purchase price to the Purchaser.

* Tier 1, 2, 3, 4, 5  All claims must be presented to Load Technology in a timely manner. A reasonable amount of time must be allowed to remedy any claims. All claims must be presented to
Load Technology for evaluation and remedy BEFORE any repairs are initiated. Any repairs undertaken without authorization are not covered under this Warranty and any claim for
payment will be rejected.

* This warranty is in lieu of any other Warranties; expressed or implied, and this Warranty is the sole remedy for claims related to the good(s).
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1.0 System Description 
 
LOADTEC's Load Banks with the Programmable Digital Controller are 
designed to provide and advanced test and measurement functions.  These 
systems work in concert with the power generation system.  They provide 
automated testing, constant load control, quick loading in response to 
regenerative surges, and initial startup load to bring turbo boost up 
quickly.   
 
The Load Bank control system is made up of a DMC (Digital/Metering 
Controller), OIP (Operator Interface Panel), LSC (Load Step Controller), 
and LMC (Load Module Controller).  The OIP (Operator Interface Panel) 
communicates with the internal DMC (Digital/Metering Controller) and 
can be mounted integral to the Load Bank or remote mounted at a separate 
location.  A simple to more complex system can be constructed using 
these modules.  
 
A Load Bank system can contain up to eight (8) LMC (Load Module 
Controller).  These modules provide the safety and main I/O control in the 
system (i.e. internal power control, fan(s) control, etc). A system may not 
use this module while a more complex system can use a number of these 
devices. 
 
The control of each of the load steps is provided for by the LSC (Load 
Step Controller).  A system may contain only one of these modules while 
more complex system can contain many of the LSCs.  Both the LMC 
(Load Module Controller) and the LSC (Load Step Controller) are 
commanded and controlled by the DMC (Digital/Metering Controller). 
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Figure 1 - Load Bank System Diagram 

 
The Load Bank is operated via the OIP (Operator Interface Panel).  
Again, this control panel may be mounted integrally to the Load Bank or 
remote mounted at a separate location. 
 

2.0 Functional Overview 
 
The main function of a Load Bank is to place an electrical load on a power 
source, usually a generator, generator system, or a UPS (Uninterruptible 
Power Supply).  This is known as the Test Source.  The electrical load is 
provided by the resistive elements contained within the Load Bank.  These 
elements are designed to provide accurate and stable loads for controlled 
testing of the power source.  Resistive elements are sized by the amount of 
Real Power (KW - kilowatts) they absorb at a given voltage.  This is also 
known as a Load Step. 
 
Once configured, the Programmable Digital Control System will 
automatically add or remove load as a function of the measurements made 
by the system and the selected operational mode.  In order to make these 
load adjustments, both the Load Bank and generator power are measured 
as well as the voltage and frequency.   
 

2.1 The Power Meter System 
 
A dedicated processor in the DMC (Digital/Metering Controller) performs 
the Power Meter functions (the metering).  The metering system is 
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responsible for measuring the output of the voltage and current sensors 
and making all required calculations.  
 
The Metering System scans each of the voltage (V1, V2, and V3) inputs, 
current (A1, A2, and A3) inputs, and the generator current inputs at a 
minimum high sample rate of 8 KHz.  The real power is calculated from 
the instantaneous power as follows:  
 

 
 
 
Depending on the system type, there may be a power measurement made 
for each phase (in a 3-phase system) or a single CT may be used on one 
phase. 
 
The metering system is a true R.M.S. (root-mean-square) measurement 
system. The R.M.S. value of each voltage and current input is computed 
as shown.  These computations are updated at the high sample rate.  The 
calculations are completed at each zero crossing of the phase "A" voltage 
input.  
 
 
 

Note: When comparing or 
calibrating the voltage and 
current measurements of 
the Metering System, be 
sure to use a true rms 
reading DVM.  Many 
meters are average reading type and will not provide an accurate reading; 
they do not compensate for typical distortions present in the sinusoid 
waveform.  
 
The voltage measurement system is capable of measuring voltages as high 
as 660 Vrms at a crest factor of 1.414.  As the measured voltage decreases, 
the maximum crest factor allowed increases -- the limit is the peak 
voltage. 
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3.0 The O.I.P. (Operator Interface Panel) 
 

 
Figure 2 - The O.I.P. (Operator Interface Panel) 

 
The OIP is the interface to the Load Bank system.  From this panel, the 
system can be programmed and controlled.  It is made up of a 16-key 
keypad, a 128 x 64 Graphic LCD Display, and 8 status indicators.  The 
OIP can be integrally mounted to the Load Bank or remote mounted via a 
standard CAT-5 cable interface.  
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3.1 The Front Panel Keys 
 
The OIP contains 16 special function keys as shown in figure 2.  The 
following is a description of each of these keys. 

3.1.1 Power On/Off Key 
 

The Power On/Off Key is used to toggle the power on and off.  
Turning the power off simply powers down the OIP.  The DMC 
(Digital/Metering Controller) electronics will always be 

powered on if a power source is provided.  When the OIP is powered 
down, none of the automated load functions will be active and no loads 
will be applied.   
 

3.1.2 The Soft Keys 
 

 
Figure 3 - The Soft Keys 

 
F1, F2, and F3 are the Soft-Keys.  These are called Soft-Keys because 
their function is defined by the software and will change based on the 
current operational mode of the system.  The function of each of these 
keys is indicated by the top lines of the LCD display.  In the example 
shown in figure 3, the F1 Key is used to set the load, F2 is used to access 
the system messages, and F3 is used to access the setup functions.   
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Some of the operational 
modes have more than 
3 functions to select.  
For example, in the 
setup mode there are 8 
functions.  When there 
are more than 3 Soft-
Key functions, markers 
will be shown to 
indicate there are more 
functions to the right or 
left.  In the example 
shown, there are more 

functions to the right.  Pressing the Right Arrow Key  will scroll the 
functions one position to the right.  When a marker is shown on the left 
side, it indicates that there are more functions to the left.  Pressing the Left 

Arrow Key  
causes the functions 
to scroll one position 
to the left.  

 

3.1.3 The Mode Key 
 

The control system can function in one of three operating 
modes:  Off, Manual, and Auto (automatic).  The Mode Key is 
used to cycle between each of these modes.  Pressing this key 

while in the Off mode moves the system to the Manual mode.  If in 
Manual, pressing this key will move the system to the Auto mode, and 
pressing the key while in Auto returns the system to the Off mode. 
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3.1.4 The Stop Key 
 

The Stop Key is used to stop any action being performed by the 
control system and disconnect the load.  If the Load Bank has 
cooling fans, they will also be turned off when this key is 

pressed.  The LCD screen will be restarted at its power up state.   

3.1.5 The Start Key 
 

The functions performed to start the system vary based on the 
system type.  The function of the Start Key depends on the 
current operational mode of the system.  If in the Manual mode, 

then the Start Key is used to "Start" the system.  Starting the system can be 
thought of as preparing it for loading (turning fans on, check control 
voltages, etc...).   
 
If the system is in the Auto mode and Auto Exercising has been 
configured and enabled, then pressing the Start Key will cause an Auto 
Exercise test to be started now. 

3.1.6 The Load On/Off Key 
 

This key is only used when the system is in the Manual mode.  
Pressing the Load On/Off Key when in the Manual mode with 
load applied causes the system to save the current load setting 

then disconnect the load.  Pressing this key again causes the load value to 
be returned to its previous setting.  In essence, this key toggles the load 
On/Off.  

3.1.7 The Function Select Key 
 

This key controls the Soft-Key function menus. Soft-Key 
functions are arranged in logical groups that make up a menu 
system.  The Function Select Key is used to cycle between 

these groups (or menus).  There are three main Soft-Key menus.  These 
are: 
 

1. The Main Menu 
2. The Status Menu 
3. The Meter Select Menu 
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3.1.8 The Clear/Reset Key 
 

This key has multiple functions.  If an error message is being 
shown in the message area of the screen, then pressing this key 
will clear the error and reset the Alarm indicator LED.  If 

entering numerical values, pressing this key will clear the numeric entry 
field.  Pressing this key in an input screen will exit that screen. 

3.1.9 The Enter Key 
 

In general, the Enter Key is used to Enter the given selection or 
data.  When editing a numeric value in a Numeric Entry Field, 
the Enter Key is used to accept the value and place it in the 

value field.  When viewing messages, the Enter Key is used to view 
detailed information of the selected message. 
    

3.1.10 The Arrow Keys 
 

There are four Arrow Keys on the 
front panel.  These are the Up 
Arrow, Down Arrow, Left Arrow, 

and Right Arrow Keys.  These keys have multiple uses depending on the 
operational mode of the system.  When in the Manual Mode and not in a 
Numeric Entry Field, the Up and Down Arrow Keys are used to jog the 
load setting up and down.  When in a Numeric Entry Field, the Left and 
Right Arrow Keys are used to move the cursor within the field and the Up 
and Down Arrow Keys are used to increment/decrement the selected digit. 
 

3.1.11The Lamp Test Key 
 

The Lamp Test Key is used to perform a simple LED and 
LCD display test.  Each of the LED indicators will be cycled 
on/off and the LCD display will show a pattern that tests each 

of the pixels of the display. 
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3.2 The LCD Screen 
 
The OIP incorporates a 128 x 64 Monochrome Graphics LCD display. The 
screen is divided into 4 distinct areas as shown in figure 4. 
 

Figure 4 - The LCD Display 

 

3.2.1 The Soft-Key Menus 
 
The top two lines of the display are used to label the Soft-Key functions.  
Soft-key functions are arranged in logical groups, each group of functions 
is called a menu.   
 

3.2.1.1 The Main Menu 
 

 
           Figure 5 - The Main Menu 

 
Set Load - This function is only available when the control system is in 
the Manual mode.  Pressing this key when the Load Bank is in the On 
state (Operation Normal LED is lit) will allow for setting of the 
commanded load. 
 
System Msgs - This key is used to gain access to the System Message 
Menu. 
 
Setup - This key is used to gain access to the Setup Menu. 
 
Press the "Func Select" key to move to the Status Menu. 
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3.2.1.2 The Status Menu 
 

 
  Figure 6 - The Status Menu 

The Status Menu is used to access the system functions by pressing the 
Func Select Key while in the Main Menu.  These functions are used to 
show various system information screens. 
 
Show Clock - Press the 
Show Clock Soft-Key to 
view the current real time 
clock settings.  The system 
clock is set from the Setup 
Menu.  Press any key to close 
this window. 
 
Sys Tests - Press this Soft-
Key to view the results of the 
system's startup tests.  The 
System Tests screen shows 
the size of the RAM and 
FLASH memory of the 
system. Press any key to 
close this window. 
 
Softwr Ver - Press this Soft-
Key to view the current 
Software Version numbers.  
This information may be 
requested by Loadtec's 
customer service personnel 
during troubleshooting 
procedures. RTOS is the Real 
Time Operating System version of the OIP; System is the version number 
of the OIP Software.  RemRTOS is the operating system version of the 
DMC and RemSys is the DMC software version.  MtrSys is the version 
number of the metering system software in the DMC.  Press any key to 
close this window. 
 
Press the Func Select Key to move to the Meter Select menu. 
 



 Operator Manual 
 

 

3.2.1.3 The Meter Select Menu 
 
The Meter Select functions are accessed by pressing the Func Select Key. 
 

 
Figure 7 - The Meter Select Menu 

The Meter Select Menu is shown in Figure 7.  Since there are only 3 
positions in the Data Section of the screen in which metering data can be 
shown and there are more than three values of metering data, a method for 
selecting metering data values is required.  This function is provided for 
by the Meter Select Menu. 
 
Whenever the Meter Select Menu is active, pressing a Soft-Key cycles 
through the metering value choices for that field.  In the Figure 7 example, 
pressing the F1 (Meter Select Soft-Key) will change the metering value 
display in the left position to V1 (Voltage of øA-øB).  Pressing the F2 and 
F3 Soft-Keys has a similar effect on the data values being shown beneath 
each of the respective menu functions. 
 
The selection choices for each Meter Select Menu field are as follows: 
 

F1 (left data value): Vavg, V1, V2, V3. 
 

F2 (middle data value) : Aavg, A1, A2, A3. 
 

F3 (right data value) : KW, Hz, GenKW. 
 

Press the Func Select Key to return to the Main Menu. 
 

V1 (øA-øB), V2 (øB-øC), and V3 (øC-øA) are the phase voltages.  Vavg is 
the average of all voltages. 
 

A1, A2, and A3 are the individual phase currents and Aavg is the average 
of all currents. 
 

KW is the power absorbed by the Load Bank in kilowatts.   
 

Hz is the sources voltage frequency.  
 

GenKW is the total power generator power output in kilowatts. This value 
is only available when the Automatic Loading function is enabled. 
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3.2.1.4 The System Message Menu 
 

 

 
Figure 8 - The System Message Menu 

 
Pressing the System Msgs Key from within the Main Menu accesses the 
System Message Menu.  The Load Bank maintains a list of two different 
types of messages; these are the Operational Messages and the Exercise 
Messages.  To view the Operational Messages, press the Op Msgs Soft-
Key (F1).  To view the Exercise Messages, press the Exrsze Msg Soft-
Key (F2).  To exit the System Message Menu and return to the Main 
Menu, press the Exit Soft-Key (F3).  See Section 6.0 (The Messaging 
System) for more information. 
 

3.2.1.5 The Setup Menu 
 
The Setup Menu is accessed by pressing the Setup Soft-Key from the 
Main Menu.  This menu contains 10 functions.  Only 3 functions can be 
shown on the screen at any given time. Use the Left and Right Arrow 
Keys to scroll the functions to the left and right as needed.   
 

 
Figure 9 - The Setup Menu Keys 

See Section 4.0 (System Setup) for information on each of the setup 
screens accessed from the Soft-Keys. 
 
Press the Func Select Key to exit the Setup Menu and return to the Main 
Menu. 
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3.3 The Status Indicator LEDs 
 

The Control Panel contains 8 LED status indicators.  The following is a 
description of the function of each of these indicators: 
  
System Auto - This green indicator is lit whenever the system is in the 
Automatic (Auto) mode.  When in the Auto mode, the Load Bank will 
automatically load the generator and perform automated test sequences 
based on the programmed configuration. 
 
System Manual - This amber indicator is lit when the system is in the 
Manual mode.  In Manual mode, the Load Bank can be used as a test and 
measurement device to perform manual loading of the test source. 
 
System Off - This red indicator is lit when the Load Bank is in the Off 
mode.  In this mode, no operations will be performed by the Load Bank. 
 
Source Connected - This greed indicator is lit when the test source is 
powered and connected to the Load Bank. 
 
Operation Normal - This green indicator is lit when the Load Bank is in 
the On state and capable of applying load.  
 
Operation Alarm - This red LED is used to indicate that an alarm 
condition has occurred and loads cannot be applied.  In most cases, when 
the Alarm LED is lit, an error message will be shown on the Message Line 
of the LCD display.  Press the Clear/Reset key to clear the Alarm state. 
   
Load Dumped -- This amber LED is used to indicate that the transfer 
switch has transferred the load (is in the Emergency position) and it is 
Dumped (disconnected).   
  
Load On -- This green LED is used to indicate that load is currently being 
applied by the Load Bank. 
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4.0 System Setup 
 
In order to perform the various automated functions and measurements, 
the Load Bank must be setup.  These settings are all accessed via the 
Setup Menu.  The Setup Menu provides access to various setup screens.  
These screens are made up of groups of parameters that are logically 
organized based on their function. 

4.1 Setup Screens 
   

 
Figure 10 - Setup Screen 

  
Setup screens are lists of configurable parameters.  Figure 10 shows the 
setup screen for the Auto Loading system.  Each setup screen has a 
Selection Marker that is used to select a parameter.  Pressing the Up or 
Down Arrow Keys will cause the 
Selection Marker to be moved up or 
down (previous or next parameter).   
In the example of Figure 10, pressing the Down Arrow Key moves the 
Selection Marker to the Genset size parameter. 
 
Most setup screens contain more 
parameters than can fit on a 
single screen.  In these cases, the 
screen must be scrolled up and 
down to allow access to these 
additional parameters.  In the 
example shown in Figure 10, the 
small arrow marker shown at the 
bottom of the screen indicates that there are more parameters available.  
Pressing the Down Arrow Key will cause the screen to scroll up.  
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As shown, after pressing the 
Down Arrow key, the screen is 
scrolled up, a new parameter is 
added at the bottom of the 
screen, and the Selection Marker 
is placed at the new parameter.  
In this case the LD Res (Load 
Resolution) parameter is added 
to the screen and the Selection Marker is pointing to it.  Note that there is 
a marker added at the top of the screen that indicates there are more 
parameters above.  Pressing the Up Arrow Key when the Selection Marker 
is at the top of the screen will cause the screen to scroll down. 
 
To change the values of the selected parameter press the Enter Key.  If the 
selected item is a numerical value, then a Numerical Entry Field will be 
displayed that allows the valued to be changed.  If the selected item is a 
non-numeric value, a Toggle Entry Field will be displayed.  Press the 
Clear/Reset Key to exit the Setup Screen.  

4.1.1 The Numeric Entry Field 
 
Numeric Entry 
Fields are used to 
edit numeric values.  
When this field is 
opened, brackets 
will be placed 
around the value indicating the size of the field.  The cursor indicates the 
selected digit.  Use the Left and Right Arrow Keys to position the cursor 
under the digit to be changed, and use the Up and Down Arrow Keys to 
increment or decrement the digit. 
 
As an example, we will enter a 
Genset size value of 500 KW.  
In our example, the current value is zero.  Press the Left Arrow Key twice 

to move the cursor to the 
hundredths position.  Press the Up 

Arrow Key to increment the digit.  Note that when the hundredth digit is 
incremented, the digits to the right 
(the tenths and units digits) are 
filled in with zeros.  Press the Up Arrow Key 4 more times to increment 

the value to 500.  Press the Enter 
Key to accept the value. 
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Pressing the Clear/Reset Key will clear the numeric field and sets the 
value to zero.  Pressing the Right Arrow Key while the cursor is in the far 
right position will exit the Numeric Entry Field without making any 
changes.   

4.1.2 The Toggle Entry Field 
 
Toggle Entry Fields are used to select an Enabled or Disabled state of the 
function.  For example, the first parameter in the Auto Loading Setup 
screen in Figure 10 is the Enabled variable.  This variable can have the 
value of Y (Yes) or N (No).  Like the numeric values, use the Up and 
Down Arrow Keys to position the Selection Marker on the variable and 
press the Enter Key.   
 
Brackets will be placed around the 
variable indicating that it can be 
changed.  Press the Up or Down Arrow Keys to toggle the setting between 
Y and N.  Press the Enter Key when the desired value is shown.    

4.2 Auto Exercise Setup 
 
The Auto Exercise Features of the Load Bank are setup via three different 
setup screens.  These are the Clock, Sequence and Alarm setup screens. 
 

4.2.1 Auto Exercise Clock Setup 
 

Press the Exrsze Clock Soft-Key from the Setup Menu to access the Auto 
Exercise Clock setup screen. 
 

 
Figure 11 - Auto Exercise Clock Setup Screen 
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Int Clock (Internal Clock) - When the Internal Clock is enabled, Auto 
Exercise sequences will be scheduled based on the start time, interval, and 
day of the week variables. 
 
Ext Clock (External Clock) - When the generator is sensed as being 
connected and the transfer switch is in the Normal position, then an Auto 
Exercise test sequence will be started if External Clock is enabled.  Thus 
an external source can be used to force the generator on and start an Auto 
Exercise test sequence. 
 
Gen Timeout (Generator Timeout) - This variable is used to define the 
amount of time, in seconds, that the Load Bank will wait for the generator 
to start.  When an Auto Exercise sequence is started from the internal 
clock, it will turn on the generator start contact.  If no generator voltage is 
detected in the amount of time defined by this variable, then the Auto 
Exercise sequence will be aborted and the generator start contact will be 
turned off.  A Generator did not start error will be sent to the system 
message lists. 
 
Start (Start hrs & min) - The Start Time defines the time of day in which 
the scheduled Auto Exercise sequence will be initiated.  It is actually 
made up of two separate variables: the hours and minutes.  Together they 
form the time of day.  The Hour variable is based on a 24 Hr clock so 
2:00 is 2 AM and 14:00 is 2 PM.  
 
Int. (Interval) - This variable defines the interval, in days, between Auto 
Exercise sequence tests.  The number of days between tests will always be 
at least as many as this value.  If a day of week for the test is also setup, 
then the number of days between tests can be larger that this value. 
 
As an example, if the Interval value is set to 10 and the Day variable is 
set to 1 (Sunday), a test is performed on the next Sunday after 10 days 
have passed.  The system will then calculate that the next test should occur 
in 10 days.  However 10 days from Sunday is not another Sunday.  In this 
case the system will schedule the next test for the Sunday following the 
tenth day from the last test. 
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Day (Day of the week) - This value defines what day of the week the 
system should perform the Auto Exercise test.  If this value is set to zero, 
then the day of the week for the test will be determined by the interval 
value only.  If this value is set to a 1 through 7, then the tests will be 
performed on the specific day of the week. 
 

0. No day specified 
1. Sunday 
2. Monday 
3. Tuesday 
4. Wednesday 
5. Thursday 
6. Friday 
7. Saturday 

  
Pre-Start Time -- This value is only available on systems that have been 
configured with a Generator Pre-Start circuitry is installed and enabled.  
This time, in seconds, determines the amount of time that the status signal 
output is turned on before the test is started.  

4.2.2 Auto Exercise Sequence Setup 
 
An Auto Exercise test is determined by defining 8 sequential load and 
time values.  The Test Sequence is entered via the Auto Exercise 
Sequence setup screen. 

 
  Figure 12 - Auto Exercise Sequence 
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In the example, the load will be set to 55 KW for one minute and then will 
be changed to 155 KW.  The load will remain at 155 KW for one minute 
at which time the load will be disconnected because the time value for step 
#3 is set to zero.  A test sequence can contain up to 8 steps. The sequence 
will stop the first zero time value is encountered. This will be end of the 
test.  A zero value for the load can be entered and will not stop test 
sequence.   
 

4.2.3 Auto Exercise Alarm Setup Screen 
 

 
 
The Over/Under Voltage and Over/Under Frequency parameters are 
setup via the Auto Exercise Alarm setup screen.  These parameters define 
the minimum and maximum voltage and frequencies that are allowed 
during an Auto Exercise test.  The voltage values are entered as percents 
and the frequencies in Hertz (Hz).  The voltage percentages are with 
respect to the Load Bank's nominal voltage.  For instance, on a 240 volt 
Load Bank, a 10% Under Voltage alarm would occur at 216 volts 
(Nominal - 10%).   
 
If the voltage goes below the Under Voltage Alarm value or above the 
Over Voltage Alarm value, then the Auto Exercise Test will be stopped, 
the load disconnected and an error message will be recorded.  The same 
applies to the frequency and the Under/Over Frequency alarm settings. 
 
If the voltage or frequency goes above or below the warning parameters, a 
warning message will be recorded, but the test will continue to operate. 
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4.3 Auto Loading Setup Screen 
 

The Auto Loading feature of the Load Bank is setup from the Auto 
Loading Setup Screen.  This screen is accessed by pressing the Auto 
Load Soft-Key from the Setup Menu. 
 

 
  Figure 13 - Auto Loading Setup Screen 

 
Enabled - This variable is used to enable/disable the Auto Loading 
features.   
 
Genset Size - This variable is used to configure the size of the generator.  
It is entered in KW (kilowatts). 
  
Load % - This parameter is used to define the amount of load to be placed 
on the generator when Auto Loading is active.  It is entered as a 
percentage of the configured generator rating (Genset size).  For example, 
if the Genset size is set to 500 KW and the Load % is set to 33%, then the 
system will attempt to maintain 165 KW of load on the generator. 
   
CT Size - This parameter is used to configure the size of the Current 
Transformer(s) installed at the generator to measure the phase currents.  It 
is specified as the primary current ratio to the 5 amps of the secondary.   
 
Delay - This parameter defines the amount of time from the start of the 
Auto Loading mode until load is actually applied.  In effect this 
parameter defines the delay from the startup until Auto Loading is active. 
 
Ld Res (Load Resolution) - This parameter defines the resolution of the 
Auto Loading system.  When Auto Loading is active, the system will 
make adjustments to the load whenever the difference in load is more than 
this configured value.  This value can not be set to a value less the smallest 
load step in the Load Bank.  
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Load Rate & Unload Rate -- These parameters are used to adjust the rate 
in which load is added (Load Rate) or removed (Unload Rate) from the 
generator when the Auto Loading mode is active.  The values entered 
range from 1 to 10.  A value of 1 provides the least aggressive rate.  A 
value of 10 is the most aggressive rate.  In most cases, the Unload Rate 
will be set to a more aggressive setting than the Load Rate.  This will 
cause the Load Bank to unload more quickly then it loads.  The rates are 
accelerated as the generator gets closer to is load capacity.  Thus at any 
configured rate, the Load Bank will load or unload faster when the actual 
load value is near the generator's capacity than it will at lighter loads.    
 
 

 
Figure 14 - Load/Unload rate 
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4.4 Base Loading Setup screen 
 
The Base Loading feature of the Load Bank is setup by the Base Loading 
Setup Screen.  This screen is accessed by pressing the Base Load Soft-
Key from the Setup Menu. 
 

 
Figure 15 - Base Loading Setup Screen 

 
Enabled -- This parameter is used to Enable or Disable the Base Loading 
features of the Load Bank. 
 
Voltage -- This parameter defines the voltage at which the base load is 
applied.  This value is entered as a percentage of the nominal Load Bank 
voltage.  For instance, on a 480 volt Load Bank with the configuration 
shown above, the Base Load will be applied when the generator voltage 
reaches 408 volts (85% of 480). This value should not be set at less then 
85%. 
 
Load -- This parameter is used to configure the load to be applied while 
Base Loading is active.  This value is entered in KW 
 
Time -- The Time parameter defines the amount of time that the 
configured Base Load will be applied.  This value can be set from 0 to 
99.99 seconds. 
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4.5 Regen Load Setup Screen 
 
The Regenerative load control function is enabled or disabled by the 
Regen Screen.  This screen is accessed by pressing the Regen Load Soft-
Key from the Setup Menu. 
 

 
Figure 16 -- Regen Setup Screen 

The only setting in this screen is the Enabled parameter.  Setting this 
parameter to Y (Yes) will enable the Regenerative Loading function.  Note 
that Auto Loading MUST also be enabled for the Regen loading 
functions to operate. 

4.6 Step Value Setup Screen 
 
The Step Value Setup Screen is used to set the Jog Value.  This value is 
used to Jog the load up and down when operating in the Manual mode.  
This screen is accessed by pressing the Step Value Soft Key from the 
Setup Menu. 
 

 
Figure 17 - Step Setup Screen 

The only parameter on this screen is the Jog Value.  If the value entered is 
not an interval of the smallest step size, then an error message screen will 
be shown. 
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For example, a system that 
contains 4 - 50KW load steps 
has a minimum load step size 
of 50 KW.  Entering a Jog 
Value of 125 is not valid and 
the Invalid Entry screen will 
be shown.  Press any key to 
close this screen and you will be returned to the Step Setup Screen to 
enter a valid value.  

4.7 Set Clock Screen 
 
The real time clock of the system is set via the Set Clock Screen.  This 
screen is accessed by pressing the Set Clock Soft-Key from the Setup 
Menu. 
 

 
Figure 18 - Set Clock Screen 

 
Enter the date and time values as required. 

4.8 Sensor Calibration 
 

The voltage and current measurement system can be calibrated to a 
measured value.  Each variable can be independently calibrated by 
measuring the values and entering them into the calibration screens.  
Pressing Sensor Cal from the Setup Menu opens the Calibration Menu. 

 

4.8.1 The Calibration Menu 
  

The Calibration Menu is accessed by pressing the Sensor Cal Soft-Key 
from the Setup Menu.  This menu contains 9 functions.  Only 3 Soft-Keys 
can be displayed on the screen, the Left and Right Arrow Keys are used to 
scroll the functions to the left and right. 
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Figure 19 - The Calibration Menu Keys 

 
Press the Func Select Key to exit the Calibration Menu and return to the 
Setup Menu. 

4.8.1.1 Voltage Calibration 
 
The voltage measurement values can be calibrated to a given value, reset 
to their default calibration values, or zeroed. 
 
Press the Cal Volts Soft-Key to access the Voltage Calibration Screen. 
 

 
Figure 20 - Voltage Calibration Screen 

 
The voltage values shown indicate the voltage readings at the time the Cal 
Volts Soft-Key was pressed.  Change these values as required. 
 
Press the Def Volts Soft-Key to set the calibration coefficients for each of 
the voltage channels to their default values. 
 

 
Figure 21 - Default Voltage Screen 

Select Y (Yes) to set the voltage calibration coefficients to their default 
values. 
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Figure 22 - Voltage Zero Screen 

 
Press the Zero Volt Soft-Key to zero the voltage sensor channels.  

 
Warning! - Zeroing a sensor value is used to NULL any offsets in 
the value.  Zeroing voltages or currents when there is voltage or 

amperage applied will yield unpredictable results as the system will NULL 
a real measurement. 
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4.8.1.2 Current Calibration 
 
The current measurement values can be calibrated to a given value, reset 
to their default calibration values, or zeroed. 
 
Press the Cal Amps Soft-Key to access the Current Calibration Screen. 
 

 
Figure 23 - Current Calibration Screen 

The amperage values shown (A1, A2, and A3) indicate the current 
readings at the time the Cal Amps Soft-Key was pressed.  Adjust these 
values as required. 
 
Perform the following to calibrate each current measurement channel: 

1. Place the desired load on the system under test. 
2. Wait for readings to stabilize. 
3. Measure each phase current by a external current. 
4. From the Current Calibration Screen, change the required 

values(s). 
5. Exit to save the calibration settings. 

 
Press the Def Amps Soft-Key to set the calibration coefficients for each of 
the amperage channels to their default values. 
 

 
Figure 24 - Default Current Screen 

Select Y (Yes) to cause the amperage calibration coefficients to be set to 
their default values. 
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Figure 25 - Current Zero Screen 

 
Press the Zero Amps Soft Key to zero the amperage sensor channels.  

 
Warning! - Zeroing a sensor value is used to NULL any offsets in 
the value.  Zeroing voltages or currents when there is voltage or 

amperage applied will yield unpredictable results as the system will NULL 
a real measurement. 

 

4.8.1.3 Generator Amperage Calibration 
 
The generator amperage measurement values can be calibrated to a 
measured value, set to default calibration, or zeroed.  
 
Press the Cal GenAmp Soft-Key to access the Generator Amperage -
Calibration Screen. 

 

 
Figure 26 - Generator Current Calibration Screen 

The amperage values shown (GenA1, GenA2, and GenA3) indicate the 
generator amperage readings at the time the Cal GenAmp Soft-Key was 
pressed.  Adjust these values as required. 
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Perform the following to calibrate each amperage measurement channel: 

1. Place the desired load on the system under test. 
2. Wait for readings to stabilize. 
3. Measure each phase amperage via a an external meter at the 

generator. 
4. From the Current Calibration Screen, change the required 

values(s). 
5. Exit to save the calibration settings. 

 
Press the Def GenAmp Soft-Key to set the calibration coefficients for 
each of the generator amperage values to their default values. 
 

 
Figure 27 - Default Generator Current Screen 

Select Y (Yes) to cause the generator amperage calibration coefficients to 
be set to their default values. 

 

 
Figure 28 - Generator Current Zero Screen 

 
Press the Zero GenAmp Soft-Key to zero the generator amperage sensor 
values.  

 
Warning! - Zeroing a sensor value is used to NULL any offsets in 
the value.  Zeroing voltages or currents when there is voltage or 

amperage applied will yield unpredictable results as the system will NULL 
a real measurement. 

 



 Operator Manual 
 

 
Page 30 Programmable Digital Controller - 10/3/2004 

 

4.9 The License Manager 
 
The Load Bank Controller electronics must be registered for use.  The 
LoadView interface is a separately licensed system option.  These settings 
are accessed via the License Manager Screen.   Press the Reg. Codes Soft-
Key from the Setup Menu to access the License Manager Screen. 
 
Use this screen to enter the registration codes for the system and optional 
for LoadView.  These registration and license codes are only available 
from Load Technology, Inc.  The System's serial number will be required.   
 
Contact: 
Load Technology Inc. 
4225 Production Court 
Las Vegas, Nv.  89115 
1-800-LOADTEC 
1-702-643-8750 
service@loadtec.com 

   
Figure 29 - License Manager 
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5.0 Operation 
 
The Load Bank is designed to be an integral part of the power generation 
system and is intended to work in concert with the generator.  When 
operating in one of the automated control modes, it will add/remove load 
from the generator based on various system measurements and conditions. 
  
The Load Bank can be in one of three main operational modes.  These are 
Off, Manual, and Auto.  The current operational mode is indicated by the 
three "System" LEDs on the Control Panel.  The operational mode is 
selected by pressing the "Mode" key on the Control Panel.  Each time this 
key is pressed, the Load Bank will cycle from Off to Manual, Manual to 
Auto, and Auto to Off. 
 
When the Load Bank is in the Off mode, all loads will be removed, the 
fan(s) turned off (note: not all system have cooling fans), and all 
automated load functions will be disabled. 

5.1 Manual Mode 
 
When the Load Bank is placed in the Manual mode, it can be used as a 
simple Test & Measurement device to place loads on the generator and 
measure the results.  In the Manual mode, the operator selects the desired 
load value.   
 
The generator must be running and providing voltage before any testing 
can be done in the Manual mode.  When voltage is present from the 
generator, the voltage values will be shown on the LCD screen and the 
Source Connected LED will be lit. 
 
Before any loads can be placed on the generator, the Load Bank must be 
brought to the On state.  When in the Manual mode, press the "Start" key 
to start the system.  When this key is pressed, a start message will be 
shown on the LCD screen and the Load 
Bank will go through the process of 
turning on.   
 
Some Load Banks will contain cooling fans, others will not.  If the system 
has cooling fans, they will be started at this time.  Once the system is in 
the On state and ready to apply loads, the "Operation Normal" LED will 
be lit and a "System Started..." message will be scrolled across the display.  
If any errors occurred while starting the system, the "Operational Alarm" 
LED will be lit and an error message will be recorded. 
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5.1.1 Manual Load Setting 
 

Once the Load Bank is in the On state, the left Soft Key 
(F1) in the Main Menu will be labeled as "Set Load".  
Press this Soft Key to allow the load to be entered.   
 

 
Figure 30 - Manual Load Setting 

 
As shown in the above example, a Numeric Entry Field is opened 
allowing you to enter the desired load to be applied.  For instance, entering 
200 will request that the Load Bank place 200KW of load on the 
generator. 
 

 
 
In our example shown above, the load command is set to 200KW and the 
Load Bank is producing 200KW of load as can be seen by the measured 
"KW" value.  Whenever the Load Bank is commanding load, the "Load 
On" LED will be lit.  Pressing the "Load On/Off" key will toggle the load 
on and off; zero and 200KW in our example. 
 
Press the "Func Select" key to access the Meter Select Menu, then 
pressing any of the Soft Keys will cycle through the different metering 
channels.  
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5.1.2 Load Dump Override 
   
If the Load Dump LED is lit (transfer switch is in the Emergency position) 
when the "Set Load" Soft Key is pressed, the Load Dump Active Screen is 
shown.    
 

 
Figure 31 - Load Dump Active Screen 

 
Selecting Yes (Y) will override the Load Dump signal and allow manual 
load setting.  Whenever the Load Dump signal is overridden in this 
manner, the "Load Dumped" LED will flash on and off.  Once Load 
Dump has been overridden, manual load settings can be made without the 
Load Dump Active screen being shown again. 
 
Selecting No (N) will abort the load command and remove the Load 
Dump Active screen from the display. 
 
If the Load Dump signal goes active (transfer switch in the Emergency 
position) while load is already being applied in the Manual mode, then the 
load will be dropped.  
 

5.1.3 Jogging the Load Command 
 
When in the Manual mode and the Load Bank is in the On state 
(Operation Normal LED is lit), then pressing the Up and Down Arrow 
keys can be used to jog the load up and down.  The size of the jog, the Jog 
Value, is setup via the Step Value Setup Screen (see section 4.6).  
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5.2 Auto Mode 
 
When in the "Automatic Mode", the Load Bank will automatically make 
adjustments to the load placed on the generator.  These adjustments are 
based on a variety of measurements and the current configuration of the 
Load Bank. 
 
There are two main automatic functions provided by the Load Bank: Auto 
Exercise and Auto Loading.  These functions are only active if enabled via 
the configuration screens, and the Load Bank is in the "Auto 
Mode".  The MODE key is used to select the current 
operating mode and the "System Auto" LED will be lit 
whenever the Load Bank is in the Auto mode. 

5.2.1 Auto Exercise 
 
The Auto Exercise features of the Load Bank provide a method in which 
an "automated" test of the generator can be performed by the Load Bank.   
Based on configuration, these tests can be scheduled at given intervals, 
day of the week, and time of the day, or by an external stimulus.  The Auto 
Exercise functions are configured via the Auto Exercise Setup Screens (see 
section "4.2 Auto Exercise Setup" for additional information). 
 
The test itself is a sequence of up to 8 load step and time settings.  While 
the Auto Exercise test sequence is running, the generator's voltage and 
frequency are constantly monitored against the configured warning and 
alarm values.  If an alarm occurs, the sequence is aborted and an error 
message will be recorded.  If a warning level is exceeded, then a message 
will be recorded but the test sequence will continue.  
 

 
Figure 32 - Auto Exercise Status 

 
Whenever an Auto Exercise sequence is running, the current load, step 
number, and time are shown on the screen.  The time value indicates the 
time left in the current step. 
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5.2.1.1 Internal Clock 
 
When the Internal Clock mode is selected, Auto Exercise sequences are 
run based on the configured start time of day, the interval, and day of the 
week.  
 

• Int Clock (Y/N): Y 
• Gen Timeout: 15 
• Start (hrs): 2 
•       (min): 0 
• Int. (days): 14 
• Day (1=Sunday): 1 

 
Using example settings shown above, the Auto Sequence will be run every 
other Sunday at 2:00am.  Setting the "Day" value to zero will cause the 
test to be run every 2 weeks (14 days) regardless of the day of the week.   
 
When any of these parameters are changed, a new test date and time are 
computed from the time and date that the changes were made. If the 
settings shown above were made on Sept. 14, 2004, then the next 
scheduled test date will be Sunday, Oct. 3, 2004 at 2:00am.  Note that 2 
weeks from Sept. 14 is actually Sept. 28.  Since this date is a Tuesday and 
the "Day" value was set for Sunday, then the test date must be moved to 
Oct 3 -- the next Sunday following the calculated date.  If the Day value 
was instead set to 0, then the test date would in fact be set to Sept. 28. 
        
Given our example settings, if on Oct 3, 2004 at 02:00am the Load Bank 
senses that the generator is already on and the transfer switch is in the 
Emergency position, then the test will not be started.  The Load Bank will 
continue attempting to run the test through the remainder of the day.  If at 
no time during the test day (Sunday Oct 3, 2004 in our example) the test 
can be run, then the system will give up and record an "AutoExercise date 
missed" message.  A new test will be scheduled -- two weeks later, 
Sunday Oct 17, 2004 in our example. 
 
If on Sunday, Oct. 3, 2004 at 02:00am, in our example, the generator is 
not on and the transfer switch is in the Normal position, then the Load 
Bank will turn on the generator start contactor, and wait for the generator 
to start.  If after the generator timeout period, 15 seconds in our example 
settings, no generator voltage is sensed, then the system will abort the test.  
A "generator did not start" message will be recorded, and a new test will 
be scheduled based on the configurations -- Sunday, Oct. 17, 2004 in our 
example.  If the generator starts and source voltage is detected, then the 
configured test sequence will be executed. 
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The test sequence is defined via the Auto Exercise Sequence Setup screen, 
see section 4.2.2.  The test sequence can contain up to 8 load and time 
settings.  If as the test is being executed a step with a zero time value is 
encountered, it is considered the end of the test.  When the end of the test 
is reached, the Load Bank will drop the load and wait for 1 minute to turn 
off the generator by releasing the generator start contactor.  An 
"AutoExercise seq. completed" message will be recorded upon a 
successful completion of the test sequence.   
 

5.2.1.1 Generator Prestart 
 
A generator pre-start contactor may be designed into your Load Bank.  
This is an optional signal. If it exists, then the Auto Exercise Clock Setup 
screen will contain an additional parameter -- "PreStart time".  This pre-
start signal is used to inform the operator that an automated test is about to 
start.  The pre-start contactor will normally be wired to an external 
indicator such as a warning light.  When the Auto Exercise sequence is 
about to start, the pre-start contactor will be activated for the configured 
"PreStart time" (in seconds) before the generator start contactor will be 
closed.   

5.2.1.2 External Clock 
 
The Auto Exercise system can also be configured to perform its automated 
tests based on external stimuli.  If the "Ext Clock" parameter in the Auto 
Exercise Clock Setup screen is set to "Y", then the external clock mode is 
enabled.  If this parameter is enabled and the generator is sensed to be on, 
Source Voltage is present, and the transfer switch is in the Normal 
position, then the system will perform the Auto Exercise test sequence.   
 
Given this setup, an external device can then be used to start the generator. 
As long as the transfer switch is in the Normal position, the test will be 
run.  Since, in this case the Load Bank did not start the generator, the 
generator start contact will remain in the off position and it is the 
responsibility of the external device to turn off the generator when the test 
has completed.  The test sequence is performed exactly as it would be in 
the internal clock mode, and thus all of the alarms and message described 
in the internal clock section apply.         
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5.2.1.3 Auto Sequence Manual Start 
 
A configured Auto Exercise sequence can be started manually by pressing 
the Start key.  If the Auto Exercise system is configured to operate from 
the internal clock and the generator is off, then pressing the Start key 
requests that the system run the Auto Exercise sequence now.   
 

 
 
When the Start key is pressed, the message shown above will be 
displayed.  Press the Start key again to start the test.  This effect changes 
the systems internal test start date and time to the current time and date.  
Once the test has been completed, a new test will be scheduled based on 
the configured Auto Exercise parameters. 

5.2.2 Auto Loading 
 
Auto Loading is the other major "automated" feature of the Load Bank.  
As the name implies, Auto Loading is used to automatically load the 
generator.  There are two sub-parts to the Auto Loading functions: Base 
Loading and Regen Loading.  Base Loading is used to apply and 
immediate load to the generator as it is starting up.  Regenerative Loading 
is used to add load very quickly if the system detects regenerative power -- 
power going into the generator. 
 

 
 

The main Auto Loading features are configured via the Auto Loading 
Setup screen (see section 4.3 for further information).  If Auto Loading is 
enabled and the generator is sensed as on, Source Connected, and the 
transfer switch is in the Emergency position, then Auto Loading will be 
active. 
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• Enabled (Y/N): Y 
• Genset size: 1000 
• Load %: 33.00 
• CT size: 2000 
• Delay (min): 5.0 
• Ld Res: 50 
• Load rate: 10 
• Unload rate: 2 

 
The list above shows an example set of Auto Loading parameters.  Given 
these settings, 5 minutes after the generator is started with the transfer 
switch in the Emergency position, 330 KW (33% of 1000 KW) will be 
placed on the generator.  The Load Bank will monitor the load on the 
generator and will add/remove load as the facility load goes up and down.   
 
The "Ld Res" (Load Resolution) parameter is used to define the minimum 
load that can be added or removed at a time.  This parameter will normally 
be set to the size of the smallest load step of the Load Bank. 
 
The rate in which load is added and removed is controlled via the "Load 
rate" and "Unload rate" parameters.  The larger the rate, the more 
aggressive the load change.  This rate is adjusted based on how close the 
current load is to the capacity of the generator.  Therefore, even with a 
slow rate, the load is adjusted rather quickly when running near the 
generators capacity.  Figure 14 - Load/Unload rate table shows the effect 
of the different rate settings. 

5.2.2.1 Regen Loading 
 
Regenerative Loading (Regen Loading) is an extension to the normal Auto 
Loading functions.  It is enabled via the Regen Load Setup Screen , (see 
section 4.5).   When the following conditions are true, Regen Loading is 
functional:  
 

1. Generator is on (Source Connected). 
2. Transfer switch in the Emergency position. 
3. Auto Loading is enabled. 
4. Regen Loading is enabled. 

 
The Load Bank constantly monitors the load on the generator.  If this load 
is sensed as being negative (regenerative load), then load will immediately 
be added by the Load Bank.  The load added will be enough to offset this 
regenerative load.  As the facility load increases, or the regenerative load 
decreases, the load commanded by the Load Bank will be adjusted as 
described in the Auto Loading section.  Sensing regenerative load will 
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cause the system to ignore the Auto Loading delay, and thus it would 
become active immediately. 
 

5.2.2.2 Base Loading 
 
Base Loading is another extension to the Auto Loading functions.  Base 
Loading is used to quickly place load on the generator as it is starting.  
This in turn helps build boost pressure faster and in the end, gets the 
generator up and running more quickly.  Base Loading is enabled via the 
Base Loading Setup screen, (see section 4.4).   
 

 
 

• Enabled (Y/N): Y 
• Voltage (%): 85.00 
• Load (KW): 50 
• Time (sec): 20.00 

 
The parameters shown above are an example set of the Base Loading 
setup parameters.  Given these settings, as the generator is starting up 
when the voltage reaches 85 % of the nominal, 50 KW of load will be 
added by the Load Bank.  If our generator is a 480 volt system, then the 
load will be added as soon as the generator voltage reaches 408 volts, 85% 
of 480.  The load will remain at 50 KW for 20 seconds. 
 
In order for Base Loading to have the desired effect, it must be capable of 
turning on very quickly.  Therefore, it cannot wait for the transfer switch 
or any internal cooling fan(s) to start up.  It must add load regardless of 
these items.   
 
After the configured time has expired, the load will be dropped and the 
Load Bank will go into Auto Loading or Auto Exercise based on the 
transfer switch and the system configurations. 
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6.0 The Messaging System 
 
The Load Bank software contains two distinct message systems.  These 
are the Operational Messages and the Exercise Messages.  As the name 
implies, the Exercise messages are all of the messages that pertain to the 
Auto Exercise system.  The Operational Messages are basically everything 
else.  These pertain mostly to error events that may occur that effect the 
operation of the Load Bank. 
 
From the Main menu, press the "System Msgs" Soft Key to access the 
Message Menu. 
 

 
 
Press the "OP Msgs" Soft Key to access the Operational Messages, press 
the "Exrsze Msgs" Soft Key to access the Exercise Messages, or press the 
"exit" soft key to exit the Message Menu and return to the Main Menu. 

 

6.1 Viewing Messages 
 

When either the "Op Msgs" or "Exrsze Msgs" Soft Keys are pressed, the 
Message Viewer window is opened allowing you to view all of the 
messages in the list.  
 

 
Figure 33 - Message Viewer 

Both of these message lists can contain up to 99 messages.  When the 
100th message is recorded, the oldest message is lost and the system will 
save the last 99 messages.  When a new Load Bank is started, it may be 
some time before 99 messages will be recorded.  This window will show 
all of the messages or just the last 99.   
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The messages are listed in reverse chronological order, messages at the top 
of the list are the most recent.  The Message Selector arrow is used to 
select a given message.  Since most messages are larger than what will 
find on the screen, the selected message will continuously scroll across the 
screen.  Use the Up and Down Arrow keys to move the Message Selector 
up and down on the screen.  If the Down Arrow key is pressed when the 
Message Selector is at the bottom of the screen, then the entire list will be 
scrolled up if there are more messages below. 
 

 
 
In the example shown above, the Down Arrow key was pressed to get to 
message number 49.  It is the selected message.  The asterisk to the left 
side of the message indicates that the given message is an Alarm, as 
opposed to a simple informational message.  Alarms always cause the 
loads to be dropped and the Load Bank turned to the Off state (fans off on 
systems that contain cooling fans). 
 
Press the "Clear Reset" key to close the Message Viewer window. 

6.1.1 Viewing Message Details 
 

Pressing the Enter key will allow the details of the selected message to be 
viewed.   

 
Figure 34 - Message Detail Window 

In the example shown, the "No CtrlPwr, check fuses" message was 
recorded at 2:00:12PM on Sep 13, 2004.  Press any key to close the 
Message Detail Window. 
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6.2 Operational Messages 
 
The following is a complete list of the possible Operational messages.  
Note that not all systems can produce all of these messages.  For example 
many systems will not contain cooling fans.  In these systems, no cooling 
fan messages will ever be generated. 
 
AutoExcersize seq. interrupted - This message indicates that an Auto 
Exercise Sequence was running then stopped either from the generator 
dropping out or Load Dump asserted (transfer switch in the Emergency 
position).  This message is also copied to the Auto Exercise message list.  
 
BiDir node inactive! - This fault indicates that one of the I/O Control 
Modules is not responding.  These I/O Control Modules (also known as 
the BiDirectional Controller) stopped responding, and therefore the safety 
interlocks cannot be processed. 
  
Cntrl over voltage! - This fault indicates that the Control Voltage has 
exceeded the maximum allowed voltage.  The actual voltage will depend 
on the type and configuration of the Load Bank.  This value is normally 
set to be 10% above the nominal running voltage.  Note that on dual 
voltage machines, the nominal voltage is the currently operating voltage 
(i.e. 240 or 480). 
  
Control voltage unstable! - This error indicates that the Control 
Voltage has not been stable for a sufficient time prior to commanding the 
Load Bank on.  The system requires that the control voltage be stable 
(change less than 5% for 1.5 seconds).  Since many of Load Technology's 
Load Banks are capable of operating on a wide range of voltages, the 
system must ensure that it is turning on at the right control voltage.  If this 
error occurs, wait for the Control Power source to be stable then try again. 
 
Fan did not start! - This fault is generated when the system turns on the 
fan control contactor(s) and does not sense it closing.  This error will only 
be generated as the fan is being commanded on.  The most probable cause 
for this fault is a failed RAC or RBC contactor.  Once the fan is 
operational, an RAC or RBC failure will generate a "RAC or RBC failure" 
message. 
 
Fan door(s) closed! - If the fan door(s) are detected as being closed 
while the Load Bank is in the On state, this message will be displayed and 
the fans will be turned off.  Not all Load Banks have fan doors. 
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Fan Start Failure - This fault indicates that the cooling motor start 
contactor did not close as expected.  This contactor will not be present on 
Load Banks without cooling fans. 
 
Invalid control voltage - As stated previously, the Load Bank requires 
a valid Control Voltage (± configured tolerance bands) before the system 
can turn on.  If no valid control voltage is detected, this error will be 
displayed.  What control voltages are valid is completely dependant on 
your Load Bank model and options. 
 
KAC Contactor Failure! - This fault indicates that the KAC rotation 
contactor did not close as expected.  This contactor is not used in all 
systems. 
 
KBC Contactor Failure! - This fault indicates that the KBC rotation 
contactor did not close as expected.  This contactor is not used in all 
systems. 
 
Load over current - This message can only occur on a system that 
contains inductive load steps. It indicates that an excessive current has 
been detected in the inductive load steps of the Load Bank.  Since the 
current in the inductor is a function of both the applied voltage and 
frequency (the lower the frequency the higher the current), both the 
voltage and frequency are monitored to prevent an over current condition.  
When this fault occurs, the Load Bank's fan is turned off and all loads are 
dropped. 
  
Load over voltage! - This error indicates that an excessive voltage was 
applied to the resistive load steps.  This trip point is normally configured 
to be +10% of the nominal running voltage.  The system will not allow an 
excessive voltage to be applied for any extended period of time, thus 
protecting the load elements. 
 
Loss of control power! - This fault occurs when the Load Bank is in 
the On state and the 24 VAC control power is not present.  This normally 
occurs as a side effect of another error that shuts down the fan controls.   
 
Low Cntrl voltage! - This fault occurs when the Load Bank is in the On 
state, and the control voltage is sensed to be below the minimum for the 
given operational mode.  The minimum is normally configured to be 10% 
below the nominal running voltage. 
 
Low Frequency! - It indicates that the Load Bank was in the On state 
and detected a frequency that is below the minimum.  The minimum 
frequency is normally configured to be 40 Hz.  This error will most often 
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occur if the power source sags excessively when hit with an increased 
load. 
 
Maintenance door(s) opened. - This fault indicates that the Load 
Bank was in the On state and the maintenance doors were detected as 
being open.  Again, not all Load Banks have maintenance doors - 
normally found on trailer units.  
 
MCH Contactor Failure! -  This fault indicates that the high voltage 
motor contactor did not close as required.  This contactor may not exist in 
your system. 
 
MCL Contactor Failure! -  This fault indicates that the low voltage 
motor contactor did not close as required.  This contactor may not exist in 
your system. 
 
No AirFlow! - This error indicates that no airflow has been detected in 
the required time since the fan was turned on.  It does not indicate a failure 
of the fan to turn on, but rather indicates a failure of the fan's ability to 
produce airflow.  A fan failure, an airflow pressure switch failure, or a 
heavily restricted air inlet can cause this fault.    
 
No control power, check CtrlPwr fuses - This error indicates that 
the Load Bank turned on the control power transformer but did not detect 
the 24 VAC control power.  Blown control power fuses will most likely be 
the cause of this fault.  
 
Reset fan overloads! - This fault indicates that the fan is commanded 
on, and the thermal overloads are detected as open.  Check the overloads 
and try again. 
 
Temperature limit n at xxx.x - This fault indicates a temperature 
reading (n) has exceeded its maximum.  The actual temperature is shown 
as (xxx.x).   
 

6.3 Exercise Messages 
 
The following is a complete list of the possible Exercise messages.   

 
AutoExercise seq. aborted - This message indicates that an Auto 
Exercise was executing and the operator pressed the Stop key to abort test. 
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AutoExrsze date missed - This message indicates that an Auto 
Exercise test was scheduled to be run, but there was no time on that date 
that the Load Bank was allowed to run the test.  If, for example, the 
generator is running and the transfer switch is in the Emergency position, 
then the Auto Exercise test is not allowed to run.  If this condition persists 
from the time of day the test was scheduled, through the end of the day, 
then the test is considered missed.  A new test will be scheduled based on 
the configured parameters. 
   
Starting AutoExcersize seq - This message is recorded when the Auto 
Exercise test is started. 
 
AutoExcersize seq. interrupted - This message indicates that a test 
sequence was running and the transfer switch moved to the Emergency 
position.  This message will also be recorded if a test is running and the 
generator voltage has gone away -- the generator is turned off. 
 
AutoExcersize seq. completed - This message is recorded upon the 
successful completion of the Auto Exercise test sequence. 
 
Generator did not start! - This message indicates that the generator did 
not start after the generator start contactor has been closed for the 
configured generator timeout period.  
 
High volt alarm, seq stopped - If the generator voltage exceeds the 
configured the "Over Voltage" alarm setting, then this message will be 
recorded and the test sequence will be stopped. 
    
Low volt alarm, seq stopped - If the generator voltage goes below the 
configured the "Under Voltage" alarm setting, then this message will be 
recorded and the test sequence will be stopped. 
 
Over freq alarm, seq stopped - If the generator frequency goes above 
the configured the "Over Freq" alarm setting, then this message will be 
recorded and the test sequence will be stopped. 
 
Under freq alarm, seq stopped - If the generator frequency goes 
below the configured the "Under Freq" alarm setting, then this message 
will be recorded and the test sequence will be stopped. 
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High voltage warning - If the generator voltage goes above the 
configured the "Over Voltage" warning setting, then this message will be 
recorded.  The test sequence will not be stopped. 
 
Low voltage warning - If the generator voltage goes below the 
configured the "Under Voltage" warning setting, then this message will be 
recorded.  The test sequence will not be stopped. 
 
Over frequency warning - If the generator frequency goes above the 
configured the "Over Freq" warning setting, then this message will be 
recorded.  The test sequence will not be stopped. 
 
Under frequency warning - If the generator frequency goes below the 
configured the "Under Freq" warning setting, then this message will be 
recorded.  The test sequence will not be stopped. 
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Glossary 
 
Control Power - Control Power is the power source used to provide power for the 
internal electronics, 24 VAC, and the cooling fan(s).  When the control power is taken 
from the Load Power (the Test Source), the Load Bank is powered from the Test Source 
directly.   
    
Genset Size - This is a user-entered parameter that defines the size of the system under 
test (the Test Source).  This parameter is used throughout the system for scaling load 
commands and displaying warning messages when an excessive load command is 
requested. 
   
KVA (Apparent Power) - The complex power that is made up of the vector sum of the 
real and reactive power: 
       
 
In a balanced three-phase system;  

Where V = the phase-to-phase rms voltage, and I = the rms line current.   
  
KVAR (Reactive Power) - The power required to transport energy to/from the reactive 
elements of a circuit.  It is normally expressed as KVAR (kilovolt-amp-reactive).  In AC 
circuits, it is computed from the voltage and out of-phase current.   
 
KW (Real Power) - The power the does real work (i.e. produces power at a motor shaft).  
In AC circuits, it is computed from the voltage and the in-phase current.  A load that is 
purely resistive, no reactance, provides only real power load.   
     
Load Step - Load Banks are constructed using discrete load elements know as load steps.  
Loadtec's Load Banks can be constructed with resistive and/or inductive load steps.  
Resistive load steps are resistors that provide a real power load (KW) at a given voltage.  
Inductive load steps provide a reactive power load (KVAR -- kilovolt-amp-reactive) at a 
given voltage and frequency.  The resolution of any Load Bank is determined by the size 
of its smallest load step. 
 
Metering Data - Metering Data is the data measured and calculated by the Power Meter 
system of the Load Bank control electronics system.  It is made up primarily of the phase 
voltages, currents, and power.   
 
On State - When the Load Bank is in a state that loads can be applied, they are said to be 
in the On State.  To be in this state the internal cooling fan(s) must be on and flowing air 
and the internal 24 VAC power bus must be operational.  It can be thought of as the 
fan(s) being on, although the process is more complicated than simply turning on the 
cooling fan(s).    
 
 

1000
*3 VIKVA =

22 KVARKWKVA +=
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