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PROPRIETARY NOTE

This document contains informatlon PROPRIETARY to Avtron
Manufacturing, 1Inc., is furnished solely to provide
information sufficient for instruction, operation,
maintenance, evaluatlon, and testing of the equipment
herein dxsclosed, is not to be used for manufacturing or
procurement and is not to be disclosed to anyone other
than persons in the Division, or the Company, or the
Government, as the case may be, responsible for acticn
relatlng to this document without the express written
permission of Avtron Manufacturing, Inc.

WARRANTY

The last page of this document contains an express
limited warranty. The provisions of this warranty cover

any and all rights extended to holders of Avtron
equipment.

Feb. 1955




AVTRON MODEL K711 _
LOAD BANK, RESISTIVE, DUCT MOUNT
Part Number K711-3¥-34-480F-E2 F

PROJECT NO. 250447

Load Bank Ratings:

Total KW _ /25 KW

Operating Voltage (Volts, Phase, Freguency, Amps) Y80 VAC
3 /’}mgf_/ Lo H

Load Steps (KW) Dup 25Kl :E‘?“u/o S50 }w lead 5?’1:@
Minimum airflow required for full load operation 7, 344 cFM
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DERIVATI 11/K7 D K
AND CALCULATIONS FOR AMPS and AIRFLOW REQUIREMENTS

The K711/K711A part number identifies the size, electrical
characteristics, and the options which apply to a given unit, An
explanation of how K711/K711A part numbers are configured and how
to decipher them follows:

K711/K711A part numbers take the form K711 (A)-YY-XX-VVVU(F)-C-O

where:
YY = HEIGHT IN INCHES
XX = WIDTH IN INCHES )
VVV = VOLTAGE (208, 240, 480 OR &00V)
U,F = UNFUSED CR FUSED LCAD STEPS
C = LOAD STEPS (Quantity of load step precedes

(_ identifier if more than 1.)
FO = OPTION NUMBERS {(may be stacked)

L TEP IDENT E OPTION, IDENTTIFIER

A =5 KW A = 19" REMOTE CONTROL PANEL
B = 10 KW B = NEMA 12 ENCLOSURE FOR
C = 15 KW REMOTE CONTROL PANEL
D = 20 KW C = SINGLE STEP LOAD SHEDDER
E = 25 KW D = TWO STEP LOAD SHEDDER
F = 50 KW E = THREE STEP LOAD SHEDDER
G = 100 KW F = FOUR STEP LOAD SHEDDER
H = 200 KW G = OUTDOOR OPTION (W/LOUVERS)
J = 400 KW H = 208:120 CONTROL TRANSFORMER
J = 240:120 CONTROL TRANSFORMER
K = 480:120 CONTROL TRANSFORMER
L = 600:120 CONTROL TRANSFORMER
M = FLEXIBLE FLANGE ADAPTER DUCT (MALE)
N = FLEXIBLE FLANGE ADAPTER DUCT (FEMALE)
O = FLANGE ADAPTER

EXAMPLE: K711-40-36-208U-3FG-C,G
DESCRIPTION - CORE SIZE 40" H x 36" W RATED 208 V, 3-PH.
UNFUSED LOAD STEPS OF THREE @® S50 KW AND
ONE AT 100 KW WITH OPTIONAL SINGLE STEP
LOAD SHEDDER AND LOUVERS
To calculate the minimum airflow reguirement:

MINIMUM CFM REQ'D =

CORE DIMENSIONS (W" x H") x 6

KW x 577
L-L Volts

To calculate Amperage: Amps

7129/92, Rev. 9/3/93 ii




AVTRON MODEL K711
LOAD BANK, RESISTIVE, DUCT MOUNT
Serial Number 825 and Above

SECTION I

SAFETY CONSIDERATIONS

Throughout this manual, you will find WARNING and CAUTION
statements. Personal injury to an operator using or repairing the
equipment may occur if a WARNING statement is ignored. Damage to
the equipment and potentially hazardous conditions for personnel
may occur if a CAUTION statement is ignored.

Each Avtron unit is safety checked for opens and shorts, and the
insulation is high potential tested to insure safe operation. all
fuses, safety interlocks, and related safety equipment have been
proven reliable as part of the testing procedure of each unit.

As part of your safety program, an initial inspection after
receiving the unit(s) and periodic preventive maintenance and
safety inspections should be conducted to insure the reliability
and safety built intoc your Avtron equipment.

The Model K711 Load Bank is an industrial test unit designed to be
used indoors safely. However, because of the nature of the Load
Bank function (the dissipation of electrical energy), there are
inherent dangers to operators and equlpment These dangers are
outlined in this section.

Electrical energy is transformed into heat by the resistors. This
heat must be removed from the Load Bank by the cooling blower (not
part of Load Bank). If there is any restriction or stoppage of
airflow, the Load Bank may overheat and may even start a fire. It
is recommended that:

1. The operator should read the manual before using the Load
Bank.
2. Run an approved ground wire from the Load Bank ground lug,

located inside the load connection area to the generator
frame. Run an approved ground wire from the generator frame
to a good earth ground.

BA/kv
10/5/96 1-1




Avtron Model K711
Load Bank
Safety Considerations Serial Number 825 and Above

3.

10.

BA/ky
10/5/96

Your unit is equipped with a temperature switch in the load
element area. Do not bypass the temperature switch to prevent
nuisance tripping. The switch drops out load if insufficient
air is reaching the load elements.

When installing the Load Bank, do not drill into side flanges.
Use only top and bottom flanges as mounting locations.
Compliance with this instruction helps guard against damage to
internal wiring.

If the unit is to be installed within existing duct work,
leave enough access area to easily remove access covers on
each side of the Load Bank. Special consideration should be
given to mounting surface material, duct and devices in close
proximity due to hot air exhaust. : =

Maintenance personnel must always exercise caution when the
access panels are removed. . Personal injury from electrical
shock may result if all sources of power are not disconnected
before servicing. Maintenance work must be done only by
qualified personnel. S :

Adequate airflow in cubic ft./min. (CFM) must be maintained at
all times. (Refer to the DESCRIPTION section for minimum
value of required airflow.) Failure to maintain this airflow
evenly across the resistor elements may result in element
burncut. Indoor and enclosed units may require supplemental
cooling air. Full load thermal testing should be conducted on
initial run at maximum ambient to verify no cooling/thermal
problems exist.

If duct work is vented through a screened exhaust or louvered
exhaust, insure that the louvers (if motorized) are fully open
when using the Load Bank. If exhausting through a screened
opening, check screen periodically for any blockage. Screen
needs to be a minimum 75% open area and at least as large as
Load Bank core dimensions. The screen will add additional
system resistance to airflow. ‘

After running a load test, residual heat may be removed from
the Load Bank and downstream duct work by allowing the blower
to operate for a few minutes after loads are removed. This
procedure is not required for Load Bank integrity, but it may
guard operating personnel from possible burn injuries.

The operator should avoid coming in contact with the resistor
elements or surrounding covers during and for some time after
operation. These portions of the Load Bank become gquite hot
and may result in a serious burn should contact be made with
them. :

—— -_— -_— - - - iii__?ii -l - S i B N e I-i::T‘
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Avtron Model K711
Load Bank

Safety Considerations Serial Number 825 and Above

11.

12.

13.

14.

BAa/kv
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Operators must not operate the Load Bank with the access
panels or screens removed. To do so would expose the operator
and other persons to possible perscnal injury from electrical
shock.

An approved electrical fire extinguisher should be on hand at
all times.

It is the responsibility of the customer to take diligent care
in installing the Load Bank. The National Electrical Code
(NEC), sound local electrical and safety codes, and the
Occupational Safety and Health Act (OSHA) should be followed
when installing the equipment to reduce hazards to persons and
property.

Read and heed all WARNING and CAUTION statements in the
manual.




Aviron Model K711
Load Bank
Serial Number 825 and Above

SECTION II

DESCRIPTION AND SPECIFICATIONS

The Avtron Model K711 is designed to be used as a duct- or
radiator-mounted Load Bank providing custom tailored mounting and
installation. The K711 provides a resistive 1load rated as
indicated on the Table of Contents. Minimum airflow required to
cool the elements operating at full load is as indicated on the
Table of Contents and must be maintained to insure safe operation
of the Load Bank. '

hkkdkdhkhhhhkhhkhkkhddhkhhhhkhkkhkhhhhhhhkhkhkhrhhktrthhkhhhkihkthkik

CAUTION

To prevent load element burnout, adequate
airflow must be maintained over the entire
load element area-at all times voltage is
applied. Insufficient air for even a few
seconds will cause element burnout. This unit
must have uniform airflow .over the entire
outlet area. If there are dead spots, damage
to the elements may result.

kkhkdkkhhhkkkhkhkhkdhhkbhrkkhhkhkkhkdhhhhkkkhkhkhkhkkhhkhhkhihkkk

CONTROL PANEL

The K711 Load Bank may be provided with a Control Panel as an
option or the Control Panel may be customer supplied. The Control
Panel may be supplied by Avtron in one of the following ways:

1. Factory installed on the side of the Load Bank without an
enclosure,.

2. Factory installed on the side of the Load Bank within an
enclosure.

3. Factory installed within a remote mountable enclosure,

separate from the Load Bank.

BA/ky
10/5/96 2-1




Avtron Model K711

Load Bank
Description and Specifications Serial Number 825 and Above
4. Factory supplied without an enclosure for remote

mounting.

The Control Panel, when provided, serves as the manual control
center for Load Bank operation. All locad switches, safety
indicator lights, and control circuit fuses are mounted on the
panel.

When the Control Panel is not factory supplied, load application
and safety circuitry are the responsibility of the customer.

Each K711 is designed with a relay compartment which contains load
contactors, safety circuit components, optional load step fusing,
optional control transformer with fuses, and a customer connection
bus. If a Contreol Panel is not factory installed, the components
in the relay compartment will require interconnection wiring during
field installation of the Load Bank.

Interconnection wiring should conform to the National Electrical
Code and any local codes. '

AUTO TRANSFER SWITCH CAPABILITY -

The load control circuitry is .factory:designed in such a way that
remote operation with a customer-supplied transfer switch may be
incorporated into the circuit. The factory control circuitry will
be wired to a terminal board whereas a transfer switch must be
enabled and connects at the terminal board per the schematic.

AUTOMATIC OPERATION

An Automatic Load Shed Controller (Controller) may be integrated
into the control circuitry of the K711 lLoad Bank as an option. The
Controller is designed to maintain a minimum load on a power
source. A separately supplied current transformer provides the
feedback signal required to operate the Controller. This feedback
signal drives the Controller, which has field adjustable current
setpoints. The Controller also incorporates field adjustable time
delays to prevent repetitive load switching or initial overloading
of the generator.

The Load Bank manual controls are paralleled by the automatic
Controller. Automatic or manual mode may be chosen when the Load
Shed option is provided with the Load Bank.

BA/kv
10/5/96 : 2-2
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Avtron Model K711

Load Bank
Description and Specifications Serial Number 325 and Above

LOUVERS (OPTIONAL)

The exhaust of the Load Bank may be protected by either a
stationary or motorized 1louver assembly. Due to exhaust
temperatures, a stationary louver is the preferred option.

The motorized version would be added by end users and must include
a limit switch which prevents the application of load steps if the
louvers are not fully open. Verify louver and operating device are
able to withstand exhaust temperatures before installation.

BA/kv
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ESD PRECAUTIONARY GUIDELINES t ‘j

CAUTION

Certain c¢ircuit card assemblies and their
components, typically integrated circuits, may
be damaged by seemingly undetectable

electrostatic discharge (ESD). Care must be
exercised during handling/repair of these
items. Use electrostatic discharge

precautionary procedures.

The £following guidelines are not necessarily all inclusive but
rather serve as reminders for good shop practices for the handling/
repair

»

of ESD sensitive circuit card assemblies and devices.

Store ESD sensitive items in thelr original containers.
These items are often marked with this symbol ﬁﬁ‘.

Put on a grounded wrist strap before handling any ESD
sensitive item.

Clear work area of StyrofCamR*,'plasﬁic, and vinyl items
such as coffee cups. :
Handle ESD items by . the.:body, never the open edge
connectors.

Never slide ESD sensitive items over any surface.

Transport ESD sensitive items in a static shielding
container to a static-free work station.

If a static-free work station is not available, ground
the transport container before removing or inserting an
ESD item.

Electric tools used during repair should be grounded.
For example, use only anti-static type solder suckers and
grounded tip soldering irons., Discharge non-electric
tools before use.

Pack ESD items 1in static shielding containers before
shipping them to Avtron for repair.

*StyrofoamR is a registered trademark of Dow Chemical.

10/16/90
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Aviron Model K711
Load Bank
Serial Number 825 and Above

SECTION III

INSTALLATION

This Load Bank is designed for direct installation in a ventilation
duct or on the exhaust end of a radiator. Use standard 1/4 inch
hardware to mount the Load Bank to the duct or radiator. This
requires layout and drilling of the top and bottom flanges of the
Load Bank at point of installation. Do not extend the hardware
into the Load Bank more than a maximum of 1/2 inch to insure
adequate clearance between element terminations and mounting
hardware. Bulletin 202 shows the proper positioning of the Load
Bank in the air duct.

khkkkdkkkkhhkhkkkkhkhdhkkkkhkkhkhkkhkhhhhkhkkhkkhkhdhkhhkhkkkkk

CAUTION

To prevent 1load element burnout, adequate
airflow must be maintained -over the gntlrg
load element area at all times voltage is
applied. Insufficient air for even a few
seconds will cause element burnout. This unit
must have uniform airflow over the entire
outlet area. If there are dead spots, damage
to the elements may result. Minimum uniform
airflow velocity is 800 feet per minute.
Recommended velocity is 1,000 feet per mlnute
across entire load element area.

khkkkkhkhkkkkhkkhhk bk kbt kddd kbbb bbbtttk kd

In general, the protection provided external to the Load Bank is
determined by the local codes. Since the Load Bank is generally
part of an existing electrical installation, it must be protected
by a fused disconnect or circuit breaker meeting all local codes.

Before making any electrical connections, the maximum phase current
for the Load Bank should be determined. This may be done using the
following formula.

_BW % 577
V (Line-to-Line)

Tppagg(MAX) =

BA/kv
19r5/96 3-1




Avtron Model K711
Lead Bank

Installation Serial Number 825 and Above
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CAUTION

When installing the Load Bank, do not drill
into side flanges. Use only top and bottom
flanges as mounting locations. . Compliance
with this instruction helps guard against
damage to internal wiring. '

fhkkkhkhkhkhhkdhhhhkhkhhehhkhhhhkhhhkhhhhrrkhhhhkhrhhkhhhiekihkek

The electrical connections necessary for proper operation of the
Load Bank are as follows: .

1.

2.

BA/kv
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Connect the load pbwer source as indicated on the Schematic/
Interconnection Diagram.

A ground connection must be made to the Load Bank (GND
terminal) to prevent injury to personnel. This may be
accomplished by a ground wire connected directly to the Load
Bank ground stud provided in' the contrecl box. This ground
wire should be connected to the frame of the generator under
test. The generator frame should be grounded to a good earth
ground. : :

Make control circuit connections as required using #14 AWG
wire minimum. Refer to the Schematic Diagram found at the end
of this manual for the required control voltage. For conduit
runs greater than 50 feet, consult the factory.

When an automatic Controller is included with the Load Bank,
installation of the current transformer on the main power bus
as shown in Figure 3-1 is reguired. Wire <the current
transformer into the control circuitry as shown on the
provided schematic.




Avtron Model K711
Load Bank
Serial Number 8§25 and Above
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. ACTUAL
GENERATOR
LoD
c
AUTO LOAD
LOAD SHED CON-
BANK TROLLER
F1 230608

Figure 3-1
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WARNIRKG

Always put a short or shunt across the current
transformer when servicing the Load Bank.
Primary current flowing through an unshunted
current: transformer will destroy the
transformer with possible harm to personnel.

khkkkhkhkhkhkhkdxdkhhkkhkkhkhkhkhkdxrhhkkdhdhthkrkhkhkrhhkdrdh kb hhhid

Never allow the secondary of the current transformer to remain
disconnected when primary current is passing through the
transformer. If the Load Bank must be disconnected, put a
short or shunt across the current transformer.

NOTE
Before placing the system into AUTO, place the

Load Bank load step switch(es) to the OFF
position.




Avtron Model K711
Load Bank
Installation Serial Number 325 and Above

OPTIONAL CONTROLLER OPERATION AND ADJUSTMENTS

dehkhkdhkkhdhhhhhhhhhdkhkhkhhhkththhhhhkhhkhhhkhkbhkkthhihithihk

WARNING

Always put a short or shunt across the current
transformer when servicing the Automatic Load
Shed Controller. Primary current flowing
through an unshunted current transformer will
destroy the transformer with possible harm to
personnel.

khkkkhkkhhhkdhdhhhhhhkhbhdbhbbhhbrhhthhdd ki drthhhhnd

Before the current setpoint(s) can be adjusted, the operator must
determine the maximum load the Controller should maintain
(generally 60% to 80% of the total generator KVA).

SETPOINT CALCULATION (Example)
1. Generator Rating = 15 KVA at 240 VAC, 62.5 Amps
2. Setpoint Value (approximately 60% of Full Load)

Setpeoint = 15 x 0.6 = 9 KW
9 KW at 240 V = 37.5 Amps

TRIP POINT ADJUSTMENTS

There are three methods of field adjusting the trip peint of the
current sensing relays:

- Method 1 - Using generator load power
Method 2 - Using a separate (0-5 Amp) current source
without the current transformer
Method 3 - Rough adjustment (Approximation Method)
BA/kv
1075196 : 3-4




Avtron Model K711
Load Bank
Installation Serial Number 825 and Above

METHOD 1 - Using the Actual Generator Load Power
This method uses the load current to set the current setpoint(s).

1. Apply 120 VAC, 60 Hz control power. (See schematic.) Place
AUTO/MANUAL switch to MANUAL.

kkhkkhkhkhkkhkhkdhhkhkhkhkkrdkrkhkkdhrhhdhkdtdrdhhkhhhhhhhhbhhhkritth

WARNING

There is lethal high voltage present within
the Controller enclosure; care must be taken
when proceeding from this point.

khkkhkhkhkhkhhhkhkhhkhkhkhkhkhhhhhhkhkkhhkhkhkkhdhhdkddhhkhhkikk

2. On the Controller, turn the adjustable potentiometer, labeled
LEVEL PERCENT, down to its lowest setting.

3. Energize the system while on line. Refer to the OPERATION
instructions in Section IV.

NOTE

Always monitor the generator 1load with
external metering so as not to overload the
generator. .

4. Adjust the generator load until the load egquals the desired
setpoint. The Load Bank can be used manually to achieve the
desired load current if the current transformer is relocated
to sense both building load and Load Bank load. Otherwise use
actual building load.

NOTE

Oon the Controller, there is an LED indicator
for each channel (Output). When 1it, the
channel is energized.

Channel 1 (LED CR13)
Channel 2 (LED CR17)
Channel 3 (LED CR21}
Channel 4 (LED CR25)
Channel 5 (LED CR29)
BA/kv
10/5/96 3-5




Avtron Model K711
Load Bank

Installation : Serial Number 825 and Above

Turn the adjustable potentiometer, labeled LEVEL PERCENT, past
the trip point (completely counterclockwise; LED is off).
Then turn slowly clockwise until the channel trips on (LED is
on} .

METHOD 2 - Using a separate (0-5 Amp) Current Source without
Current Transformer

1.

BA/kv
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Disconnect all sources of power to the Automatic Load Shed
Controller.

khkkkhkkdkhkhhhhhhhrhhhhkhhhhkhhhkkhdhhrrdtkhhhhhikkhdhhhkik

WARNING

When disconnecting the current transformer,
the secondary terminals must be shorted. The
secondary of an unshorted current transformer
can exceed several thousand volts.

khkkkkhkhkkhhkkkkbkhikohhkdkhhkhdkhkhkkhkhkhhhkhkhhhkthbhkkhkhthik

Apply 120 VAC, 60 Hz control power. (See schematic.)

Hhhkhhhhhkhhhkkhkhhhkdhhhkhhhrkhhhhkhhhkhhhhhhkhhhrthhhk
WARNING

There 1is 1lethal high voltage within the
control enclosure.

khkhkhkhkhkhhkhhhhhhbhkdhhkhbhdhhhhhkhkdhhbhdhdkhkhhkhbhhdhkhhhdr

Using a controlled current source, apply the setpoint current
(from secondary current calculation) to Controller terminals
J1-1 and J1-2.

Turn the adjustable potentiometer, labeled LEVEL PERCENT,
counterclockwise past the trip peoint; then decrease until the
channel trips on, indicated by LED turning on.
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Avtron Model K711
Load Bank
Installation Serial Number 825 and Above

METHOD 3 - Rough Adjustment

Use the following formula to calculate the percentage C.T. Tap
chosen to operate the P.C. Board:

% Dial Setting = Setpoint/C.T. Tap

INSTALLATION CHECKOUT PROCEDURE -
TO BE DONE PRIOR TO OPERATION

This Installation Checkout Procedure is intended to be used upon
initial receipt of equipment and following any relocation of a
permanent mounted Load Bank. These procedures apply to Load Banks
in general and may include steps not relevant to the specific unit
being installed. Disregard those procedures which do not apply.

hhkkkkhkhkhkhhhkdhkhkhkhhhkhkhhhhhhkhhkhkkhkhkhkhkhhhhhhhkkkkhkhhkikk

WARNING

THE FOLLOWING TESTS ARE TO BE ACCOMPLISHED BY
A QUALTFIED ELECTRICIAN OR TECHNICIAN USING
EXTREME CAUTION AS POTENTIALLY LETHAL VOLTAGES
AND DANGEROUS ROTATING COMPONENTS ARE PRESENT.
IF ASSISTANCE IS REQUIRED, AVTRON CAN PROVIDE
START UP SERVICE AT A NOMINAL CHARGE. AVTRON
ALSO WILL PROVIDE TELEPHONE ASSISTANCE IF
REQUIRED BY CALLING (216) 641-8310.

dkkhkhhkkhhkdkkkhkhkdhfktkhhrhkkhkhkhkhkkhkhkhhhrhhhhdhdhhhhkihhki

1. Verify the Load Bank placement meets the installation
requirements found in the Installation section of the
instruction manual:

A. Check the clearance from both intake and exhaust to any
obstruction.
B. If the location has a prevailing wind, make the wind aid

in the cooling of the resistor elements.

C. If the Load Bank is elevated, a plate under the Load Bank
will be needed to block hot exhaust from returning te the
intake.

BA/kv
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Avtron Model K711
Load Bank '
Tnstallation Serial Number 825 and Above

2. Check the mechanical integrity of all customer-supplied
interconnection wiring:

A. Check lugs that they are properly crimped.
B. Check terminations that they are properly torgued.

3. Utilize system schematics to ohm out customer-supplied
interconnection control wiring and safety circuits:

A. If control wiring is all the same color, ohm out each
individual wire to confirm proper labeling and placement.

C AUTION

Control w1r1ng must be a minimum of 14 AWG
for wire runs under 50 feet. Consult
Avtron factory for wire sizing. when wire
run exceeds 50 feet.

B. Confirm the correct wire gauge has been used for
interconnection wiring.  Control wiring should be a
minimum of 14 AWG for control panel to Load Bank lengths
of 50 feet or less. For lengths greater than 50 feet,
consult the factory.

c. If a Control Transformer is the source of control power,
disconnect the control transformer before proceeding.

CAUTTION

When control power is supplied by a
transformer within the Load Bank, it must
be disconnected before running this
installation checkout procedure. Failure
to disconnect the control transformer may
damage the Load Bank.

4, Energize the source of control power only. Check the control
voltage and confirm it is within 10% of the required voltage.

BA/kv
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Aviron Model K711
Load Bank
Installation Scrial Number 325 and Above
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WARNTING

Control power is present on terminal block in
steps 4 through 6.

khkkhkhkhkhkhkhkkhkkhkhhkhkhhhhkkhkhkkhkhkhkhkhkhhkhhhkhthkhkhhkhkiokriithkkk

5. Verify the proper relays energize with each individual load
switch.

A. Turn on each load step individually and observe that each

relay or relays pulls in without chatter or hesitation.

B. Turn off the ﬁaster load switch. Turn on all the load

steps. Turn the master load on and observe the pull in

of all the contactors. If chatter or hesitation is

observed, locate the cause of the voltage drop causing
the problem.

6. Apply the rated fan voltage. Start blower and verify that air
is exiting the resistor assembly. end.

This checkout procedure is intended to be a guide to Load Bank
installations in general. Special installation considerations not
addressed herein may be necessary due to installation site or
environment. Any dquestions or concerns regarding Load Bank
installation should be directed to Avtron Field Service at (216}
641-8310.

BA/kv
10/5/96 3-9




Avtron Model K711

Load Bank

Serial Number 825 and Above

SECTION IV

OPERATION

CAUTION

DO NOT operate the Load Bank over the rated
voltage as this will cause a catastrophic
failure in the Load Bank.

DO NOT apply DC voltages to the Load Bank
because the contactors do not have arc blowout
maghets. )

To prevent load element burnout, adequate
airflow must be maintained over entire load
element area at all times veoltage is applied.
Insufficient air for even a few seconds will
cause element burnout.

It is important to note that if the generator
is removed, the control circuit may still be
energized if control power is. not removed.
Therefore, before removing cover, make certain
all sources of power to the Load Bank are
disconnected.

kkkkdkdkhhkhkkhkkkhkkkkkhkkhkhkhkhkhkhkkkkhkhkkhhdhkhkrkhkhhthkhkAthkkx

***********************************************_***

The K711 Load Bank may be operated in a manual mode or, if the Lead
Shedder option 1is provided, in an automatic mode.
instructions for the different modes are as follows:

BA/kv
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1.

2.

Operation

Manual Operation - K711 units without a Control Panel.

Manual Operation - K711 units with a Control Panel

included as an option.

Automatic Operation - K711 units with the Load Shedder

option.




Avtron Model K711
' Load Bank
Operation Serial Number 825 and Above

Take note that in cases where the K711 Load Bank is provided with
the transfer switch option, to permit load application, the
terminal board terminals referenced on the schematic for this
application must be connected either by a hard wired jumper or a
closed transfer switch contact.

MANUAL OPERATION (for K711 units without a Control Panel)

After mounting the K711, connectlng 120 V control power, and
running interconnecting control wires per the schematic:

1. Check to confirm. that all 1load contactors will not be
energlzed prematurely.

2. Connect generator or other source to be tested to the Load
Bank as described in the INSTALLATION section.

3. Apply power to the control circuit. (If Load Bank has
motorized louvers, verify louvers are open prior to the
1n1t1at10n of airflow.)

4. Start power source under test. Be sure air is flowing over
resistance elements.

5. Apply load to the power source by energizing load contactors.

6. Shutdown - After running a load test, residual heat may be
removed from the Load Bank and downstream duct work by
allowing the blower to operate for a few minutes after loads
are removed. This procedure is not required for Load Bank
1ntegr1ty, but it may guard operatlng personnel from possible
burn injuries.

MANUAL OPERATION (for K711 units with a Control Panel included as an option)

After mounting the K711, connecting 120 V control power, and
running interconnecting control wires per the schematic:

1. Place all switches on the Control Panel to the OFF position.

2. Place AUTO/MANUAL switch to MANUAL. (This step only applies
to Load Banks with Load Shedder option.)

3. Connect the generator or other power source to be tested to
the Load Bank as described in the INSTALLATION section.

BA/kv .
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Avtron Model K711
Load Bank

Operation Serial Number 825 and Above

4.

10.

Place the POWER switch to the ON position. The POWER light
will be energized indicating control power is present. (If
Load Bank has motorized louvers, verify louvers are open prior
to the initiation of airflow.)

With the MASTER LOAD switch in the OFF position, start the
generator under test. Using a customer-supplied blower, be
sure air is flowing over the resistance elements,

The resistive loading is selected by load step switches, using
any one or a combination to make up a given load.

Apply load to the power source by moving the MASTER LOAD
switch to the ON position.

any load can be added or removed -during MANUAL testing
provided the MASTER LOAD switch is on.

To remove all loads, move MASTER LOAD switch to the OFF
position. , )

Shutdown - Place all switches in the OFF position. After
running a load test, residual heat may be removed from the
Load Bank and downstream duct work by allowing the blower to
operate for a few minutes after lcads are removed. This
procedure is not required for Load Bank integrity, but it may
guard operating personnel- from possible burn injuries.

AUTOMATIC OPERATION (for K711 Load Banks with Load Shedder option)

After mounting the K711 and conhecting 120 V control power per the

schematic:
1. Place all switches on the Control Panel to the OFF position.
2. Connect the generator or other power source to be tested to
the Load Bank as described in the INSTALLATION section.
3. Place the POWER switch to the ON position. The POWER light
(DS1) will be energized, indicating control power is present.
(If Load Bank has motorized louvers, verify louvers are open
prior to the initiation of airflow.)

4. Place AUTO/MANUAL switch to AUTO.

5. Start the generator under test. Using a customer-supplied

BA/kv
10/5/96

blower, be sure air is flowing over the resistance elements.




Aviron Model K711

Load Bank
Operation Serial Number 825 and Above
6. When the Auto Transfer Contact is open, the Auto Load Shedder

will be active. As the load on the generator lessens, the
Load Shed Controller will automatically apply load steps until
the overall generator load exceeds the minimum setpoint. The
Load Shed Controller automatically removes load steps when the
generator load exceeds the maximum setpoint.

BA/kv ,
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DRAWINGS

PROPRIETARY NOTE

The wiring diagrams and schematics which follow contain
information PROPRIETARY to Avtron Manufacturing, Inc.;
are furnished solely to provide information sufficient
for instruction, operation, maintenance, evaluation, and
testing of the equipment herein disclosed; are not to be
used for manufacturing or procurement; and are not to be
disclosed to anyone other than persons in the Division,
or the Company, or the Government, as the case may be,
responsible for action relating to this document without
the express written permission of Avtron Manufacturing,
Inc.




[ SKIKFH0 NN __ :_.K o | o I9NVHD :uﬂ Mm ‘S48 KOHLAY 40 LNISNDD ‘SILON
NN o - L AT 04 oor 25 LHIIIM L
ANVE Qv01 i IHOE T Eﬂ_%m wm_ u@w N33 d3d (3SIAM V1 s o Smia o Lov XOuedy Y SNOISNINID TV 2
M@ N N mm o . aésw_um@ v5/173] JIADWATZ o1 H3d A38 @ e
onl TIERIDVINYR AT NOLLVNHOANT AHY] ATHAaHd B

N S0 NOHLNY, N N A S NPT ] 34 M0 KL oL NOLShaNG b6 S s T

KLI0 000H JHL 'HIANOT 40 30vd N1 00H ¥ 380
ATNO JOVSN ONIYIINIONT NOILVIITddVY 404 NOILAD TN HOGALAG HLIM ‘SYNVE QvO L1y — £

. ot acs 07 — TR ININOGHOD LNNOW 0vY B
13 ez — * - - o
£ oKIH ¥ SY 0303408 ST LI
]

#IN0LSND A9 30 38 0L
JINYUING [INONOT

T T W

i |

| b

I BN re-m
“ "__ Y | i
| [N 1 1
I [ L4
] 3

_ i

]
pene + M ———— Y078 NOILNETHLSIO HMGd
¢ 310N 335 43

A —— . _ , — NGLLYOOT STHL NI WRYE (V]
L ) : Lo o NG QITIVISNT (ON SE TINVd
OHINGD JHL WNVE C¥DT HLIN
A . L - . ) 0INS §1 ¥, NOLLD 41
C - L TANVd DHINOD
= NIl 3 2
||||| H [ ’ T 40 NOLLOZMIO O IR
by + K NOILD NV S¥ Hlimn%mwu‘xmwuam
: - DS 83001~ | = 3 o0
= A o
\ . i ) |

L

'AIND JONVTS NOLLCH wY
d0f SHISM WNVE QYT INNOH

\ullllll||lllll|lll




b 4
Lol Ei [ uzoz TS EEoﬁ NOLIYD] Ty n_.nmhz”w:um:._ﬂm . Aldd¥_S3LON JACEY 3HL 03141038 ISIMAIHIC $SITNN
17 /72¢¢¢D ¢ 5 5 _ e Ao gmn FERTEY HIMOLSAD) MO B3S £2Y F POYLAH'YTYIZY 1353dd -
e ‘ON oel o4 33| 5 [ e R o 035 € 0L B4H ¥ GONZCYBENGTYYIN 1353d - @ -7
5! A02S “AD8Y ABre NSUC s Jotd Qo | HIOBI QYD) MIMLIM SAY 138 LYIINIEI3410 OL***BY -€
g WYY 10 u%m@zmw:qzuxum e o S 350 11NJHID Q07 d3d AVT3Y (1) ALG NYHL 340W 41 - 6 TIEUYAY 10N = /N
e ———— g\ LTS IOV ) sz ey HINOLSND AS G3LTHNCO 38 01 '(31) (61) TrihaL NI, SIS0
VDR J3TA INVSYTIA FI6L 9/92/6 | WIINT GIHOKE NI 35 SNOTSNIRIO NV 89S NIIMEIIE ONIEIM SHANYE QY07 8lieH 401 - & AY2IONS S3NIT ¢3HSVE (oA —- -
¥ i L] Q3L41D3dS_ISIMYIHIO SSTINR NI TENOILAD
WIELYM 0 1511 ABOZ AO¥Z AOBY 1 ADD9 1 LAIONE SINTT Q3HSW0 - ~--
TR - - : , } 3 - . NOLLYHID dRg
Wi A NDII 414630 ON La¥d O3 |t | oM Livd 9[53 | CN L¥d 91530 | 0N Livd 2isi0 ON 14vd 91530 M O 104 g I Yo
WINHDASNWAL | ————— [W/H| ' | sceut U 78BBLS U Y8R0/ 1 BrgLis M WLIR SLINN KO NOEIVMAD DLRY
Bl ——— ¥l T pebac | rolgzend 78728 | fOl379U E5rbiE | COLITRLS 7SppIE | tolizald HOTW 01 41K STHL TADNIY -0 — &
B ————= [WN] € | mzisg e Belrif 1914 92 1vE g3 BEI¥EE Wi
Wi | ————=  |¥/N]_¥ | ciopzg | cerX7ady | Glave | SeiCeetX | S19vgC [ f@idxXTal | Sioves | fRLIZOLIX
HIOHBY | ————— | ¥/N| § | zzpcer IpLax 228628 131 AT 14K ZZnsis Ha %
(03} worvatm) el ———= {WN| 9 | pi625 | 065001250 | ¥i/67¢ | 0SS0°12SO | #leg2¢ | @S8071280 | #lepg [ 85SQ71Z80
(N33wa) WOLvOIONL M3 ———— [¥/N| 4 | Gueif 0750 | SuweIe 950 GL{6ZT Besa UL 71250 — s
| 8 | SLINN ARV HO4  SLINN ABE? 40
— Ugv0d WNIMNAL)  —— — = |W/N] & | sowir L | eewst 1 FaLKOE 181 LTzIN 8 wAlET e
i — S TR D
Ouvol ToNIWHY | ——— ¥/ U] sseed 78 $5055¢ Zal YEOPIE ZHL VGar9s ZH = = o
TNLYHIGNIL HOLIMS | ———= [W/N] T | &/703¢ 295 6/TE9E 03s 60037 435 6iTRIF £95 A h 925
L3005 WOLINNGD | ————— |/ | LU (omek | idid IGov2e | 2dld Sor | zdld ot | zdd SHND ARDS ¥4 SLINA AROZ 804 - €
g S — N
(1315 QvO1_'ASSY GHvod od v/N | H | ezezev oLy 67972Y 191y BZRZZY Ly BEBZEY a1y 340 707 SNOLD
51 HLIM SLING 504 A0 G0
[ 5 T Y 181V % CHLRGSENLS
—— i 18O XM SHOLLY MLt S1TN0
_‘ - o0 AIND 0350 THv 001 EAd L - 9
719960 HoLMS | ————— | /N | BU [ |5ge0c 055 16C39T 055 16509 | 855 16GR9L Lt ey
3090 HoLMS | ————— /W] 6T | sesesf | 1z-1s B8509¢ I2-18 BRSEOE | 1Z-1S 655097 -5 | SSTHTIONY 3 0L s s
(20826t K/d) SMvall 39 0L GNIWIM Ty - £
6 mwe o of o 1 o¥oT TNNYH/OLNY
— LMy LINJHID Mgl LINDUD 1103412 L3N _op U5 u3ed T -
’ ’ ’ ’ =) -
s T A v VW = 797 T TOMINGD OV I8 Y8 0¥0T NIZI
el ! %EE 4, s INIEIM AHDIYA IAYH TIM TINYd TOHINGD
o S S dNL WIOT HLUA SLINN “KOTLIINNODAALN
W] _ ! { { { , G 204 | O ¥ RN o WA C) SIS WNVE QY01 Iv Qny
; | pesd 1 ezs0 @ 1250 TINVd 40 ¥O¥A NO
F__UZ S  wee \ 45 I ! = | JAL, ¥ W Tk
| - | HM = I Holico) uayd
] ] d . i | T we TORINGS 30N 3H
845 ¥ HLE SLTAD
OIS ) M3 B0 ls] 1 el _TL fesfied RER Is1 ot 1] __ sy 164 _ﬂ_lﬁ
NOLWHNST: MDD HOLMS
N H] IeT il ,N_b% :_./__/ M| g Ted (e [el]_lez]
\ \ . LA ¥ 30N 35 7 i == (W
m__G__N \ \ J | b= =4 Z EES ; “HH ] ‘K SNOLLED
gp ¢ ! i O H i ostinn
! _ -—1, AOKIE BSS \ ﬂwﬂo ¢ ZHBZ WO DIy 1ON)
j L __ _lrllllll_TaivT?* |||||||||| : " VARTL
- AT AAN 895 | § 310N 3B
T slefsfeifar | _
||||||||| ]
2014 D 2314 D
.
“ ! I " 1 { NyD
11w} () 7 <|||||/m(|k:1/m1£; | i i
U ETran hiw 8o ! Lol | woov wm%,“uo%mum%q
g
SUNYD 0¥ 111 I MO {ZZ)iRL :
¥ anv (ZieL 3w (2) 7 (et 1L 280 hOILABIALET0
K 0073,/¢ [VRON _ Bzsd ‘5w B350 HOLIMS RYR/OLW | 3| 79890 | sl T+ (2] @7 &) Hw0d 0f
WA A | 65/ci/ch [NNYAIHOv] N)3 43d OFSIA3H | 0| GEET ] 1 ol 3 BYHd
ROSONN | 56/(2/6 |NNVATDHOY] W33 E3d Q3SiASE u (22592 | bmef 4 NIWA | T g 35%Hd
WOSTNH | C6/E/Z_|RNYAIILNA W 834 QAT (NDTL¥H3dD DLW H04 "O'N) LOVINGD HISNVAL QLW T — Y I5VHd
Spavra | (675171 [JISSITIID N3 ¥3d O35 q N, TIR O To INTNGS AL
JADHdgY u._.qoL KOTLdINDSI0 A _oz LR 3HL JNAHI A S3504ENS SNTHNLSYANNYH 804 035N 80
SETHLG DL J3S070SIQ 38 10N AVA CNY DRI "948 NOYLAY
SNOISIATH A0 NOILYMEDANT AlwLITHADHL SHIVINGD INIANJ00 SiHL




"IN WYvI0 £21S QvOl 378vD11daY
3Kk QMY NOLLVINGWL T IMALVA Of ¥343
ANV Q¥OT LK TIGON ANY 40 'ON 1yvd

TOLDY Qf F1dHYXND 0BY JHL Alddy

Wo1Ig B! 40 43S QY031 =2
AM ¥id WHA1 40 S4AS WO £ = 82
MG 0 IS L=
SY NOILYANIIINDD 4315 Qv
ﬁ JH1 SINTAIT SIKL
BY-JRZ¢-4B8F-0¢-90- 1140
TN JHid T1dHvX3
30102 NOILYHNOINDGD d31S Qv
B6/ 10770 | 0 Svk —G % 7 RIMLE G MLL] IS
YN | oinblgy | 314040 NO3 B3d NOB M0us @l W31 ORI [ 0 lsaie
|IMROR G| 36/R2/T |3IS5ITII0 9 TRONE Q0¥ | 5 STV
WIHOEG | ¥6/S/L  [JIADWAIZ N3 wad A |1 jerdsz
VR U TRGi-Z1 | OiwiaT 9 30N 0300V MAVH03S | 3 | G698z
e NOiLdINS30 £34 [ON NOJ
SHOISIAZY

=

S43LS 4¥01
TeNOLLLNOY

o1

.
L 40 1136 R E s | _ o WOLLYIFIea 47ddY SAUON OBV L 031A03dS ISIMATHID SSIWN
E3d TITIHONY -
I 80y _NQ * 7101 2 4 03 V0 N 0350 ATSY XM |
A3y 0N MO Lol el e s v TR 1077 (1E] -7
) A0By W/ Texa o 54 2 | T AT T . -t
2 WYHOvId ONTHIM/ OLLVIIHIS _ COBVOE | JL LS 4 T AIENMN Livd) Shive G0 0
ot , TV 11910 41 A0 Go3y of Qv oF SKLT - b
2SS-1010k KD TINIONIO0K]  NT DNV NN MO LA 1 GI034)  ATSTONY SNyl | REDTEN G NyHL Y
VN AT INVEYTRE MBL £6/Z1/3 | YOM2 STHENI NI_R¥ SNQISNIMID : JAUS avOY ING 80 AIHINDI
¥ | _dwo LR VI8 (A0 ) WIZALYH SINTII0 NADIED WO - §
94N NDHLAY 30 LNISNOTZ NILLTHM NOILMBINISTO | 4 awissy 4n
SHL LNAHLIM S3SCdund uz—m:.—u<L:1«s_ .m.n[ Q3sn HG Am..wmdmﬂ Zn_.w mm_.g_. mwn_z_‘ﬂ_:
SHIHID 0L 35010510 T8 LOM AVM ONY DN "DIN NOHIAY 8 % NAMIOD MMBS 35N - J115 MiaRy ALR HI0d N1 G3LYDION] oWy 9 &g DIV M I8 AYA C HALL - 9
40 NOIIPASDINT ANYLIIIEZOHd SNIVINOD LNIANI0O S1HL v ¥ z::.._ou .____xsn mm: _ nm._.m z_xssw ﬁm zu:u m«. nmm:
£ % NNTI0D MBS 380~ 411S M2EL SAVIR W01
(ASSY dOL NO € LYvHD “f3e)
003 HIERAN L8V AR OINLII0 Fa¥
SeALS OV 40 ALILNVTID ONY NGTIYSMOENDD AO0TE NOILNGIMLSIO ¥IMOd
) i M ] [ ST GE< X BT B< fh 10 M BT BEC
NOlLdlgnsag | ON | IS mig IS MR | IS MOSE | d3IS MYEL | oIS MNEZ | QOIS MMBE | IS MWD | 4315 MHSZ | oIS WXGZ | dIS MUSE | S MWES | d1IS MMS | IS AES
Wil Wd o Alb Nd A0l N/d AB) N/ MO N/d ADL N/d MD| K/d AMD| N/d AMD] wAd An| N/ AD] wAd MD[ WD A N/d AlD
woisisw| 1 | escoesl ¢ oKC098| ¢ | 590989) O ¢ve009] & | BIO90Y| 6| Ov(0aG| O | Berond] t | Poesdd] 6 | s00d9] 9| oroag| ¢ | 09496a] Bt | HE98] 21 ) /rw@s] &
W ¢ | Gerla] L G6/v18] 1| SeivlB] V| GecvA] || Gecvial 1| ceivg| | mm:_m_l, a718] || SbvlB] L] GECvIE| || 9BIviA|] 4| o9bivlB| 1| GGFIE| 1
wiitcng| ¢ | ecezenl ¢ acezes| o | OGRzed| | 050409| 81 050209] Z | @qAces| vl | aevees| £ ecozen| 7| pcezed) k) | eciages| g eopéeg| ¢ | eceZon| | mcazes | g7 | ASazed
Tord| v | oaebis| ¢ | \evve| ¢ | \@weae| o | cavdf| | gRwREe| o | crawae| ¢ | evipac| ¢ ewevis) ¢ Bleveg| £ BRCC| § | oivhEe| £ | ebvef| ¢ | eewe| ¢ | eckat| £
OB | ¢ | liekis) v fiekesl V) eebves] b1 ceewes| L) eevEel U iewar) v ekres| | ceseze] 11 eogvas| L] eewmze| | emgvze| o | soevEr| 1| soeeze| 1| (osver| |
Diovid) T 3 | Gro6F | BV | 9/@6F | 4V | OCCOBE | B | Sr/O6T | v | GC/@BC [ uv | LZ006E | AV | IZFRGE | WV | \ZCOGE [ WY | ravesr{ v | ceeder | 8y | Zovear | oY | Ler®sr ) av | s7resr |Gy | t2epes |y
WYHOVI0 d31S Vo] ¢ 1514 X N.ET_: Word] w | ien el Won[ o o au x| o] x| WS e | ol w i o] W Wardl [ efeldl | wougl W | oFonl W
0I5 | 8 o [Nl an Can] o {en| sW TeM | aw (an | wv W] Jun] uw [an] aw Jan] oW Jaw] e (an ] Wy JuN| aN [aN] oN |
%079 HISTO WM0d| 6 LEYHD H00TR NOLLNGTALSIA HM0g 335
[ T ] ] [ [ ] 1 [ 1 _ 11 1 i [ 1 _ _
L "SHIMYH0 ATBIISSY dOL 9N JHL NO Q314123dS v SIILTINVIG WL0L ONV SLyvd "NOLLVAWACINI JONTYLISH S1 Sl !
[ T
0T K
. . W Jwnald
HHoS E] ¢f 3unaLd
Sz ]
| q o ol
wEl [ 3 | fLol
Wl ]
R y
SAAS Qv0| HALLT
1734 ol

..... W 3Nl
“ T R 0w Lol
SEREESERINANE Lo
! L | T It oL
5\
SEARCINS




BULLETIN 202
INSTALLATION NOTES
ENGINE GENERATOR DUCT
TYPE LOAD BANKS
Page 1 of 2

Since the load banks absorb 100% of their rating as soon as voltage is applied regardless of air
flow, it is necessary to install them properly to prevent damage or malfunctions. Outlined below
are some practices which should be followed.

L. AIR FLOW - The air flow through all sections of the load bank should be at least
800 ft/min. and preferably 1000 ft/min. or greater. The air flow should not be blocked
from some sections of the load bank or the load bank installed so there are areas of
"dead” air. See Bulletin 203 for method of air flow computation.

CT DycT ucT
TRANSIT 10N
O1ATOR LOAD BANK LOAG BANK RADIATOR LOAD BAMK
\ / mnmro\pi / /

8 1000 FRM | 8 1G00_FPu j> 8 1000 _FPY

e s

DEAD AR

RIGHT RIGHT WRONG

(PREFERRED (F OVERS!ZED
LOAD BANK IS5 REQUIREDD

2. THERMAL PROTECTORS - When thermal protectors are included as a part of the unit,
the load bank should always be installed with the thermal protector at the top.

PAAVAAA AW, MMM
RIGHT WRONG

VTR o N MANUFACTURING, INC.
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LOAD
ELEMENT

RIGHT ' WRONG

ELEMENT POSITION - The elements are designed for horizontal installation to prevent
sagging or movement that would cause damage. The load bank should be installed with
the elements horizontal, as shown above.

RATED CURRENT AND FUSING - When installing the load bank, it is necessary to
provide the proper size wire and, if fuses are required, they must be selected so they are
compatible with the load steps and voltage applied to the unit. The current drawn by the
Joad bank may be computed from the formula:

_ KW x 577
I = Voltage (Line-to-Line)

For example, a 100 KW load bank will draw 120 amperes at 480 volts and 240 amperes
at 240 volts. For the low voltage installation, the fuse rating and wire size must have
twice the current capacity of the high voltage installation. Load banks can be installed
with a load connected as a single step or multiple small steps, and the fuses and wire size
should be selected accordingly.

PARTIAL DUCT INSTALLATIONS - There may be installations where only a small
amount of load is required relative to the generator rating and duct size. Avtron
recommends that a load bank be selected which is large enough to match the size of the
engine air duct. If this is not feasible, a smatler load bank can be used which will only
fill a part of the duct. Under these circumstances, it is the installer’s responsibility to
insure that sufficient air passes through the load bank for proper cooling.
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AIRFLOW CALCULATIONS

Load Banks are designed to operate with air passing over the load elements at a rate of
approximately 1,000 ft./min. (5.08 meters/sec.). They will withstand higher air velocity
without any problems as far as the Load Bank is concerned; however, the pressure drop
across the Load Bank will increase. Therefore, this must be considered when selecting
a Load Bank. When the air velocity is a great deal less than 1,000 fi./min., the load
elements will operate at a higher temperature, which results in shorter life. At very low
air velocity, the elements will overheat and be destroyed.

Qutlined below are simple methods of computing air velocity, pressure drop, and
temperature rise for the Avtron K711 series duct type Load Banks.

A, AIR VELOCITY COMPUTATIONS

When selecting a duct type Load Bank, the engine radiator parameters such as
size and airflow are known. The Load Bank frame with dimensions closest to the
effective dimensions of the radiator should be considered. For a given engine
configuration, the airflow in cubic feet per minute or liters per second 1§ supplied
by the engine manufacturer. The velocity is calculated by using the effective area
of the Load Bank and the engine airflow,

Engine Airflow (cu. ft./min,) x 144
Load Bank Width (in) Load Bank Height (in)

Velocity (Ft. per Min,) =

nrine Airflow (Liter: X

Velocity (meters/sec.) = 14 Rank Width (cm) Load Bank Height (cm)

B. PRESSURE DROP

The Avtron K711 series of Load Banks are designed to be compatible with typical
radiator sizes and airflows. One important criterion in application of the Load
Banks is the air pressure drop through the Load Bank. The engine generator sets
are usually designed with sufficient fan capacity to provide a head of .5 in. H,0
(12.7mm H,0) after the air has passed through the radiator. The Load Banks are
designed to minimize the cooling air pressure drop. Typically, the louver type
Load Banks have a pressure drop of about .2 in. H,0 (5.08mm H,0) and the duct
types have a drop of about .1 in. HyO (2.54mm H,0) at minimum rated airflow.

VTR o N MANUFACTURING, INC.

10409 MEECH AVE . « CLEVELAND, OHIO 44105« AREA CODE 216 -641-8310
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AIR TEMPERATURE RISE

In some installations, the allowable exhaust air temperature from the overall
engine generator and Load Bank combination must be limited to a specific value.
The temperature rise information on the engine generator combination can be
supplied by the manufacturer. The air temperature rise through the Load Bank
can be calculated from the following formula:

o g0 Load Bank KW x 3200
Temp Rise ° F) Load B ar&l;ll\({w x 32

.
Temp Rise € C) Load Bank KW x 570

Liters/Sec.

Depending on the installation, the cooling system exhaust air temperature rise
may be compiled using the Load Bank temperature rise derived from the above
calculation and adding it to the other system temperature rises.

11 ELECTRICAL CALCULATIONS

A,

RATING

The Load Bank power ratings are based on the highest rated operating voltage.
Each load step consists of two elements, each rated at 138 volts connected in
wye. When connected in the series configuration, the Load Bank may be used
on 480 V or 380 V, 3 Phase. With 480 volts applied to the terminals, 138 volts
is applied to each element. When connected in parallel configuration, the Load
Bank may be used on 240 V or 208 V, 3 Phase systems. With 240 V, 3 Phase
applied to the terminals, 138 volts is applied to each element. The load absorbed
by the Load Bank at other than rated voltage can be computed from the formula:

_ Rated KW x (Applied Voltage)?
Absorbed KW = (RATED VOLTAGE)?

For example, a 100 KW Load Bank connected for 240 voits with 208 voits
applied will absorb 75 KW. .
10Q x (208

Absorbed KW = (2407
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B. CURRENT CALCULATIONS

To determine the wire size and fuse ratings for a given installation, it is necessary
to determine the line current. This can be readily determined from the formula:

Absorbed KW x 577
Applied Voltage (Line-to-Line)

Phase Current =

For example, a 100 KW load with 480 volts applied will draw 120 amperes per
phase.

100 x 577

Phase Current = 430

C. REACTIVE LOAD CALCULATIONS

When engine generator sets are operated with Resistive (KW) load, they are being
tested at unity (1.0) Power Factor. Some load tests require operation at lower
power factors, usually .8 PF. To perform these tests requires a load with both
Resistive (KW) and Reactive (KVAR) capability. The Resistive and Reactive
parts of the total load add vectorially, not directly. For example, to load a
100 KW generator at .8 Power Factor requires a Resistive load with a capacity
of 100 KW and a Reactive load of 75 KVAR. The total load (Resistive and
Reactive) on the generator is expressed as Volt-Amperes (KVA) and is the
product of current times voltage. Using the above example of 100 KW Resistive
load and 75 KVAR Reactive load, the total load (KVA) on the generator is
125 KVA. ‘

When the generator set rating is expressed in terms of Resistive load at a certain
power factor (100 KW at .8 PF), the total load (KVA) and Reactive load (KVAR)
can be calculated as outlined below.

Resistive Load (KW)
Power Factor

Total Load (KVA) =

KVA = 1—8 ~ 125

VTR o N MANUFACTURING, INC.

10409 MEECH AVE . » CLEVELAND. OHIO 44105 « AREA CODE 216-641-8310
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ENGINE GENERATOR
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= '\ (RVAY - KWy

\ (1257 - (1002

V15625 - 10000

V 5625 = 75 KVAR

1
I |

D |



Warranty

Warranty and Duration

For a period of one year after installation, or fifteen (15) months from date of shipment from our
plant, whichever is shorter, Avtron warrants the equipment, except as hereinafler provided, to
be free from harmful defects in material and workmanship. Notwithstanding any other term or
provision in this Warranty, the warranty provided herein shall terminate unless buyer notifies
Avtron, i writing, of & breach hereaf within the warranty period, any claims not made within
such pericd are waived by Buyer. The warranty provided herein applies only if Buyer complies
with all the other terms and provisions of this Warranty.

Uses of Equipment

The warranty provided herein applies only if the equipment has bsen used in a normal and
proper manner under recommended conditions. Nofwithstanding any advice or assistance
given to the Buyer by Avtron or its suppliers concerming the equipment or its use, Avtron makes
na express or implied wananties or representations, except as herein expressly provided, with
respect to the equipment or its use, and Avtron shall not be liable in contract, warranty or tort
{including, without limitation, for negligence or strict liability) as a result of such advice or
assistance. In addition, unless otherwise agreed in writing signed by a duly authorized
representative of Avtron, no equipment covered by this warranty is intended to be used in
connection with any nuclear facility or activity, and if so used, Avtron disclaims any and all
liability for any damage resulting therefrom.

Notification of Breach

When claiming a breach of this Warranty, Buyer must promptly (within 10 days from the date
of the discavery of the defect) notify Avtron in writing.

Equipment Disposition

Upon nofification of a claimed breach of this Warranty, Aviron, at its discretion, will either
authorize the return of the defective equipment ar part thereof (transportation costs to be
prepaid by Buyer) or provide a suitable replacement or authorize the Buyer in writing to effect
repairs at Aviron's gxpense. In the event that the equipment returned as authorized is found
to be defective and Avtron elects to repair or replace said equipment, Avtron will pay the
transportation costs associated with the return of said equipment to Buyer. Awtron shall not
however be liable for any customs, tariffs, duties or taxes incurred in shipping equipment
pursuant to this Warranty. These shall be the responsibility of the Buyer.

Option of Avtron to Repair or Replace Equipment or to issue Credit
Aviron’s sole obligation under this Warranty shall be, at the option of Aviron, to replace or repair

any defective equipment or part thereof or to issue a credit with respect to the defective
equipment equal to the purchase price thereof less depreciation.
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Equipment Excluded From Warranty

The warranty provided herein specifically excludes equipment and components that Avtron purchases and
resells as part of a system, product or spare part order. The warranties provided to Avtron by the
manufacturers of the foragoing equipment and components will, to the extent possible, be pagsed on to the
Buyer. Copies of such warranties, if on file at Avion, will be made available for inspection upon the request
of Buyer. Equipment such as, but not limited to, computers, CRTs, operator interface medules, monitors,
etc,, normally have a short warranty period and should be covered by a continuous service contract
generally available from the original manufacturer at a reasonable cost. Consumable items including, but
not limited to, lamps, filters, fuses and motor brushes are excluded from all warranties. Other items or
components may be excluded from this warranty if so noted in the governing purchase order or contract,

Resale or Lease of Equipment

In the event that the Buyer resells or leases equipment purchased from Avtran, the Buyer shall obtain the
signed written agreement of the purchaser or lesses thereof that Avtran's only liability with respect to said
equipment is as set forth in this Warranty. In the event that the Buyer fails to obtain such a signed written
agreement, the Buyer agrees to indemnify Avtron against any claims, demands, judgments, suits, costs,
liabilities and expenses {inchiding reasonab'e atiomey's fees) incurred by Aviron as a resu't of such failure.

Unauthorized Repairs

Uniess otherwise agreed in writing signed by a duly authorized representative of Avtron, if the Buyer has
repairs or modifications made to eguiprment covered by this Warranty by a person other than an authorized
Avtron service representative, Avtron shall not be liable for any expenses incurred in connection therewith
and the warranty provided herein shall automatically be terminated.

Governing Law; Saving Clause

This Warranty is part of the terms and conditions of the sale of the equipment covered hereunder and shatl
be governed by and enforced in accordance with the laws of the State of Ohio. Any provision hereof which
is prohibited or unenforceable in any jurisdiction shall, as to such jurisdiction, be inaffective to the extent of
such prohibition or unenforceability without invalidating the remaining provisions hereof or affecting the
validity or enforceability of such provision in any other jurisdiction,

Limijtation of Liabili

IN NO EVENT SHALL AVTRON BE LIABLE IN CONTRACT, IN TORT OR OTHERWISE FOR SPECIAL,
INCIDENTAL, CONSEQUENTIAL OR PUNITIVE DAMAGES (INCLUDING, BUT NOT LIMITED TO, LOSS
OF PROFITS OR REVENUES, LOSS QF USE OF THE EQUIPMENT QR ANY DAMAGE TO
ASSOCIATED EQUIPMENT, DAMAGE OR INJURY TO PERSONS OR PROPERTY, COST OF CAPITAL,
COST OF SUBSTITUTE OR TEMPORARY EQUIPMENT, DOWNTIME OR CLAIMS OF CUSTOMERS)
ARISING OUT OF OR AS A RESULT OF BREACH OF WARRANTY, DEFECT IN MATERIAL CR
WORKMANSHIP OR ANY OTHER OBLIGATION OF AVTRON HEREUNDER.

Disclaimer of All Other Warranti

THIS WARRANTY COMPRISES AVTRON'S SOLE AND ENTIRE WARRANTY OBLIGATION TO BUYER,
ITS CUSTOMERS AND ASSIGNS IN CONNECTION WITH EQUIPMENT SOLD, ASSIGNED, LEASED OR,
OTHERWISE DEALT WITH BY AVTRON, ALL OTHER WARRANTIES, EXPRESS QR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY AND FITNESS, ARE
EXPRESSLY EXCLUDED.

*
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