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AVTRON MODEL K775
OUTDOOR 1.OAD BANK
Part Number K775D16930

Maximum 60 KW @ 208V, 3-Phase,
4-Wire Load Bank,
s, 10, 15, 15, 15 KW Steps




PROPRIETARY NOTE

This document contains information PROPRIETARY to Avtron
Manufacturing, Inc., is furnished solely to provide
information sufficient for instruction, operation,
maintenance, evaluation, and testing of the equipment
herein disclosed, 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 action
relating 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. 1995
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AVTRON MODEL K775
OQUTDOOR LOAD BANK
Part Numbers K775D16431 thru K775D16440
and
Part Numbers K775D16929 thru K77%5D16935

SECTION 1

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 the WARNING statement is ignored. Damage to
the equipment and potentially hazardous conditions for personnel
may occur if the CAUTION statement is ignored.

Each Avtron unit is safety checked for opens and shorts, and the
insulation is high potential tested to ensure safe operation. All
fuses, safety interlocks, and related safety equipment have been
tested 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 ensure the reliability
and safety that have been built into your Avtron equipment.

7 g t onsiderations

The Model K775 Load Bank is an industrial test unit designed to be
installed outdoors. However, because the function of the load bank
is to dissipate electrical energy, there is inherent danger to the
operator and to the eguipment. These dangers shall be outlined in
this section.

Electrical energy is transformed into heat by the resistor
elements. The heat 1is removed from the locad bank by airflow
through the resistor elements. If there are any restrictions or
stoppage of airflow, the load bank may overheat and may even start
a fire. The following recommendations are made:

1. Read the manual before operating the load bank.

2. Using an approved ground wire, connect the load bank
ground lug, located inside relay panel enclosure, to the
generator frame. Using an approved ground wire, connect
the generator frame to a good earth ground. (Refer to
the following table.)

WPJ /cr
Rev. 12/1G/86 1-1




Avtron Model K775

Load Bank

Part Numbers K775D16431 thru K775D 16440
and K775D16929 thru K775D16935

Lteomilt s

70-116 NATIONAL ELECTRICAL CODE

Table 250-95. Minimum Size Equlpment Grounding Conductors for
Grounding Raceway and Equipment

e e e et e

Rating or Satting of Size
Automatic Overcurrent : '

Device in Circult Ahaad Aluminum or
of Equipment, Conduit, o - Copper-Clad
elc., Nol Exceeding . ‘Copper Aluminum
{Amperes) _ Wire No. Wira No. *

15 : 14 12

20 12 - 10

30 10 8

40 " 10 - : ' 8

60 10 : 8

100 8 [

200 .6 4

360 4 - 2

400 3 - ]

500 2 1/0

600 | 2/0

300 - 0 3/0

1000 2/0 ) 40
1200 300 250 MC
1600 - 4/0 350 "
2000 250 MCM - 400
2500 . %0 ~ 600 "
3000 400 7 600 7
- 4000 5000 " B 1)
5000 " 1200 *

. 6000 800 " oo 7
. ) ‘

% See installation restrictions in Section 250=92(a}.

NOTE: This information is provided only for reference.
For complete information, refer to applicable
sections of the NEC. |

Taken from National Electrical Code® 1987

MMP/kv
4/18/88 1-2




Avtron Model K775

Load Bank .

Part Numbers K775D16431 thru K775D16440
and K775D16929 thru K775D16935

10.

11.

WpPI/cr

Do not bypass the airflow safety switch to prevent
nuisance tripping. The switch will drop out the load if
sufficient cooling air is not reaching the elements.

Replace any burned out bulbs on the Control Panel. Each
lamp is an indication that a system is active or has
failed and is important to the operation of the facility
and safety of the operator.

Maintenance should be performed with no power on the
unit. The majority of troubleshooting can be performed
with an ohmmeter. There are multiple sources of power
input to the load bank. Ensure each is disconnected.
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.

Venting the heated air from the exhaust toward overhead
cables, sprinkler systems, or onto a wall or roof is a
potential hazard. The load bank should be used in a
cool, well ventilated area.

Do not allow the unit to be placed where hot exhaust air
can recirculate back through the unit causing a constant
rise in cooling air temperature.

After running a load test, allow the air teo flow through
the resistor elements for a few minutes to exhaust
accumulated heat.

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 quite hot and may result in a serious burn
should contact be made with them.

Do not allow objects to enter or block the air intake or
exhaust of the locad bank. A blockage would cause load
bank overheating. If an object enters the screens, it
will cause damage to the resistor elements, possibly
shorting them and causing shock and fire hazards.

Emergency Shutdown Procedure:

A. In an emergency, shut down the Master Load switch,
then the generator. The Master Load switch will
disconnect all load steps and still allow the fan
motor to run, cooling any heated elements.

Rev. 12/10/86 1-3




Avtron Model K775

Load Bank

Part Numbers K7751016431 thru K775D16440
and K775D16929 thru K775D16935

12.

13.

14.

WEBJ /Cr

B. The power ON/OFF switch will disconnect both load
steps and fan motor. The Generator Emergency "OFF"
switch should be located near the load system.

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 1load 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 edquipment to
reduce hazards to persons and property. {Refer to the
following takles for additional information.)

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

Rev. 12/10/86 1-4
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Avtron Model K775

Load Bank

Part Numbers K775D16431 thru K775D16440
and K775D16929 thru K775D16935

ARTICLE 310 — CONDUCTORS FOR GENERAL WIRING  70-153

Table'310-18. Ampacities of Not More than Three Single Insulated
Conductors, Rated O through 2000 Volts, in Raceway in Free Air
and Ampacities of Cable Typas AC, NM, NMC and 5E :

Based on Ambient Alr Temperature of 30°C (86°F).

Sien © o Temp Raling M C $on Table 31012 ]
-1 wWe 8¢ 85T we [oad e | e o0'c
(WOF) | DRTF (SR | (M HeF | (MR | (SR | (1R

Tees | Trees TYPE | TYPES | TYRES | TYPES TRE | TrHs
11w, ' {FEMW, v TATES. | TW, [teoLteny, | ¥ [ YA TES,

AWG tUF | 1RH, tRHW, BAAYE, | HUF 1THW, J SAAVE, | Awa
1w, B3, {FER, WK, - 8,
=" - FTHWN, . {FEPR, | FXHw FRHM, ueu
L RN, & HusE . 1THN,
" JUSE, tTW £THHN, (1o
. £XW
. COPPER ALUNINUM Of COPFER-CLAD ALUMINGS
’ 18 ].... P T ) I BN .
16]..., P 18 18 . . .
14 20t 0t 25 25 ... R
12 25t | 25 0 3ot .20t 20t 25 25¢ 12
. 10 30 st 40 25 3ot 0 k113 10
] 40 55 55 30 40 40 (o] §
6 55 65 0 13 L 50 55 60 6
4 70 3] 85 95 53 (33 LTS8 75 4
3 1] 100 110 1o &5 75 35 85 k]
2 95 115 125 130 1% 100 100 2
1 110 130 145 150" 8% 100 110 115 1

“i50 | 25 55 | 118 294 170 W03 210 30 250
wo | 240 785 310 Re- | %0 36 250 255, 06
L350 | 260 Mo . ) 349 350 210 150 270 B0 350
400 | 280 338 365 |- 330 22§ 270 295 | 305 . |- 400
$00 | 320 380 4151 430 260 310 31s. | . 350 $00

-&00 | 355 420 450 415 285 340 70 ns 500
700 | 385 450 | 500 520 - | Mo 375 403 |- 420 |- 700
750 | 4D0. 475 - 515 535- 1 120 -385 420 435 | 130
400 ) 410 450 . 535 553 30 395 430 430 300
900 | 438 520 565 583 358 425 465 430 900

1000 | 455 545 590 | 615 375, 445 { 485 | 500 [ 1000
1250 | 495 . 590 | 640 |- 665 . | 405 485 525 545 .1 1150
1500 Y 520 625 680 TS 415 510 565 583 | 1500
1730 | 543 450 705 733 455 4 845 595 §15 | 1750 -
2000 | 560 665 715 750~ | 410 560 610 _]. 630 2000

AMPACITY CORRECTION FACTORS
Anblenl | For umbdest tampdrsitrss other than 30°C (S5F L maitiply e arapacities shawsn above by O | Ambloat
Tamp. €|  sppropsiste lncior shivwn balow, : amp, F_
21-25 { 1.08 1.08 1.04 1.04 1.08 1.03 1.04 1.04 0677
6101 L (.00 1.00 LG 1.00 1.007 1.00 100 79-86
335 1 & - 94 95 96 B 94 -85 9% 8895
36-40 | . B2 48 50 91, =82 B8 2 R4 97-104
4143 2 . B2 B35 87 T 52 A5 A7 NOs-11)
45-50 A8 75, 80| B2 ] S8 a8 S0 22 |1s-122
$1-55 Al © 67 T4 216 A4 .1 14 6 |13
5650 ) ..., - .58 57 Tl e S8 67 -7l 133-)4
&lral....- a3 52 .58 . A3 © .52 58 (142158
AL 1 QU PR - 30 Al e 30 A [lS0-176

1 Unless otherwise specifically permitted elaewhere in this Code, the overcurreat

lection for condugtor § marked with an obelisk (1} shall not exceed 15 amperes for

4 AWG, 20 smperes for 12 AWG, and 30 amperes for 10 AWG wp.fu; oF 15 amperes

for 12 AWG and 25 amperes for 10-AWG aluminum and copper-clad aluminym afier any

correction factors for ambient temperature 1nd number of conductors have been applied.
* For dsy and damp kcations oaly. Sce 75°C column for wet bocations.

NOTE: This information is provided only for reference.
For complete information, refer to applicable
sections of the NEC.

Taken from National Electrical Code® 1987

MMP/kv
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Avtron Model K775
Load Bank

Part Numbers K775D16431 thru K775D16440

and K775D16929 thru K775D16935

8. Arnpaclty Adjustment Factors. ,

(a) More than Three Conductors in a Raceway or Cable. Where the
number of conductors in a raceway or cable exceeds three, the ampacities -
given in Tables 310-16, 310-18, 310-22, 310-26, 310-27, 310-28, 310-29, 310- 30,
and 310-31 shall be reduced as shown in the followmg table:

70-1¢8 : NATIONAL ELECTRICAL CODE

Percent of Values.iv: Tables
310-16, 310-18, 310-22, 310-26,
310-27, 310-28, 310-29, 310-30,

‘Number of and 310-31, as-Adjusted for -
Conductors ' Ambient Temperature if Necessary
. 4 thru 6 .80

7 thru 9 70
10 thru 24* : 70
. 25 thru 42* 60
‘43 and above* 50

* These factors include the effects of a load diversity of 50 percent.

NOTE: This information is provided only for reference.

For complete information, refer to applicable
sections of the NEC.

Taken from Naticonal Electrical Code® 1987

MMP/kv
4/18/88 1-6




Avtron Model K775
Load Bank
l . Part Numbers KT75D16431 thru K775D16440
and K775D16929 thru K775D16935
l SECTION II
DESCRIPTION
=The Model K775 Load Bank is an outdoor, self-contained unit for
l ~electrically loading and testing of generators.
The loading capability is fixed for certain KW steps. See table
below for step resolution. See Table 1 for all Load Configurations
l and Capabilities. :
The load is configured in a four wire, three phase, wye connected
' circuit with the fixed 1loads being controlled by three pole
contactors.
I 9] VO G 5
K775 P16431 . 15 240 1-15 EW Cl6188
l K775 D16432 30 240 2=-15 KW C161893
K775 D16433 45 240 3-15 KW C16190
K775 D16434 60 240 4-15 XKW Cl6191
I K775 D16435 - 75 240  5-15 KW C16192
K775 D16436 15 480 1-15 KW C16188
K775 D16437 30 480 2-15 XKW Cl1l6189
K775 D16438 45 480 3-15 KW C16190
l K775 D1643% 60 480 4-15 KW Cl6191
K775 D16440 75 480 5-15 KW Cclel92
' K775 D16929 75 208 5-15 KW C16192
l K775 D16930 60 . 208 5, 10, 15 Cle650
15, 15 KW
K775 D16931 45 208 3~15 KW Cl6653
. LKT75 D16932 30 208 2-15 KW Cl17497
K775 Di16933 15 208 1-15 KW C1749686
K775 D16934 45 208 5, 10, 15 Cl7703
15 KW
l K775 D16935 60 240/ 4-15 KW c18096
480V
I WPJ/cr
l Rev. 12/10/86 2-1




Aviron Model K775

Load Bank

Part Numbers K775D16431 thou K775D16440
and K775D16919 thru K775D16935

Control Panel

A separate control panel is provided with each load bank. The
contreol panel is a 19" rack mountable panel suitable for indoor use

only.

1. POWER ON switch applies power to the control circuit.

2. POWER ON indicator shows an amber light when power is applied
to the control circuit. i

3. BLOWER ON switch applies power to the blower motor.

4. BLOWER FAIL indicator shows a red light when there is
insufficient airflow through lead bank to cool the elements.

5. FUSE. A fuse is used to protect the control circuit.

*******:k******************************************
CAUTION
DO _NOT operate the load bank over the rated
voltage as this will cause catastrophic
failure in the load bank.
DO make sure that the VOLTAGE SELECT switch is
in the proper position before applying load.
kkkkkkhkkhkkhkhkkhdhhkkkhhkkhkhkrhhkdhhkkkkhkdhhkhkkkkhhkkkkkkk

6. VOLTAGE SEIECT switch (dual voltage units only) configures the
locad bank for the required test.

7. MASTER 10AD switch allows instantanecus connection and
disconnection of all switched on LOAD STEF switches.

8. LOAD_STEP switches connect and disconnect individual loads
with values shown above each switch. The LOAD STEP switches
can be either preprogrammed before actuation of MASTER LOAD
switch or changed after the load is applied.

WPJ/cr

Rev. 12/10/86 2-2




Avtron Model K775

Load Bank

Part Numbers K775D16431 thru K775D16440
and K775D16929 thru KT75D16935

Enclogure \

The Load Bank is shown on outline drawing SB1372 and is 55 inches
high, 41 inches deep, and 27 inches wide. The load bank has
forklift channels for ease of installation. The relays are
enclosed in a gasketed NEMA type box for protection. The enclosure
has a thermostatically controlled heater to help prevent condensa-
tion.

The screened air intake is located several feet off the bottom of
the unit and exhaust is discharged through a 1ouvered screened
opening. Reference outline drawing SB1372.

c ectio

Control and fan power regquirements are 120 volts, single phase, 10
amp maximum current draw.

Load power is connected by punching holes into the enclosure and
running approved weathertight conduit. Outline drawing SB1372
details conduit entry area.

Attach load cables to insulated standoffs (marked A, B, C & N).
The following is a list of drawings for the K775 Load Bank:

CONTROL CONTROL
LOoAD BANK SCHEMATIC W/D PANEL PANEL W/D
Dle431 D16451 Dled41l Cl6188 C16197
ble6432 D16452 Dle442 C16189 Cl16275
D16433 D16453 D16443 C16190 Cc16276
D16434 D16454 D16444 Ci16191 C16277
D16435 D16455 D16445 Cleig2 Ccl6278
016436 D16456 Dls446 £16188 Cl6197
D16437 -+ D16457 D16447 Cl6189 C16275
D16438 D16458 D16448 Cl6190 - £16276
D16439 . D16459 D16449 Cl6191 C16277
D16440Q . Dled4ed D16450 Ccl6192 Cl16278
D16929% D16554 D16949 Cl6192 Cl6278
D16230 D17554 D16950 Ci6650 cle6278
D16931 D17643 D16951 16653 Cle276
Dl16532 . Dbl18025 D16952 C17497 Cl6275
D16933 - D18024 D16953 C17496 C16197
D16934 D18393 D18394 Ci7703 C17783
D16935 D18767 Dl18766 Ccl809¢6 C18133

Lower voltages and different freguencies may be applied to the load
circuit of the load bank. Freguency change causes no derating of
the load. Refer to Section IV for derating the load bank at lower
voltages.

WPJ/cr
Rev. 12/10/86 2-3




Avtron Model K175

Load Bank

Part Numbers K775D16431 thru K775D16440
and K775D16929 thru K775D16935

Khkhkhkdrhkhhhhkhhrthkhhktrhhhhhhkhhhkhhhkhhhhkhkhhkhhhkkrkhrhx

CAUTION

Never exceed the rated voltage as this will
cause the load bank to overheat.

Do not apply DC voltages as the contactoers do
not have arc blowout magnets.

khkkhkdhhdhkhkhkhtrhhkhhrh ik hkrhhkdhhhrhkhhhhhhhhdbhbhktihkhtx

Blower power requirements are 460 volts, three phase, 1 amp maximum
current draw, Optional blower wvoltages are available. Refer to
Section VI for more complete information.

50 Hz C i

The three phase motor can be operated at 50 Hz by reducing the
input voltage of 460 wvolts to 400 volts *10% or the 230 volts to
200 volts +10%. Since operating at 50 Hz will reduce the blower
RPM and thus the airflow, the load bank load voltage must also be
reduced from 480 volts to 400 volts or 240 volts to 200 volts.

hhkhkkdrhdhkhhkbhbbhhdrhhhhrkddbhhoddobbhd bk khhtrkhhhhk

CAUTION
Voltage Applied to the Load Bank must be
reduced if the blower motor is operated at
50 Hz.

ThkkhkkkkhhkhhkhhtrkhhhhrthkhhhkdhrAkhdhthkhhkhdkthhdhhrkddk

WPJ/cr
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Avtron Model K775

Load Bank

Part Numbers K775D16431 thru K775D16440
and K775D (6929 thru K775D16935

SECTION IIX

INSTALLATION

Before Installation

Inspect the load bank for obvious damage such as broken wires,
broken or dented panels, cracked ceramic insulators, or any other
component breakage that may have occurred in shipment.

Location

Locate Load Bank outdoors using four 3/8 bolts through mounting pad
holes. Electrical connections should be made through approved
conduit or watertight tubing in location shown on outline drawing.

If possible, locate Load Bank so prevailing winds are in the same
direction as the airflow through Load Bank.

TRAEER XA ATRAEERA A A A AR A h A hbhkbhhhdhbrddxdtdbkdd

CAUTTION

Installation Qn\r\gst preclude hot exhaust air
from recirculating into air intake. Inlet air
temperatures exceeding 120°F may cause damage
to the load facility. After installation,
test the unit at full load and verify that the
inlet air temperature does not exceed 120°F,

kA Ahhkkhkkkhhikhdkhhkhhhkhhhkhhkhkhhhhhkhhkhhkhkhkhhrhkhhii

The exhaust air may be in excess of 300°F under full load condi~
tions. The unit must not be installed near any equipment or wiring
or plumbing which may be damaged by high air temperatures or which
may constitute a fire hazard. Care should also be taken so as not
to set off sprinkler system by exposing it to hot exhaust air.

Airfiow Considerations

Even with an ample supply of cooling air, the 1load bank mnmay
overheat if it is not properly installed. There are two types of
airflow problems that should be avoidead:

1. Recirculating Airflow - If the hot, exhausted air is
permitted to recirculate through the load bank, it will
reach such a high temperature and low density that it

WPJ/cr
Rev, 12/10/86 3-1




Avtron Model K775

Load Bank

Part Numbers K775D16431 thru K775D16440
and K775016929 thru K775D16935

will no longer cool the resistance elements. A load bank
should not be installed so close to any surface as to
reflect the exhausted air back to the air intake. When
two or more load banks are being used, care must be taken
in positioning the load banks so that the exhausted air
of one unit does not feed the air intake of another.

2. Restriction of cooling air - Any obstruction located
within four (4) feet of the inlet and exhaust screens
will restrict the load bank's airflow. Airflow is also
restricted when two or more locad banks have air inlets
positioned close to each other. This competition for
cooling air causes a low pressure area, restricting
adegquate airflow.

xS s XTSRS RS A AL E L LS L S 2]

WARNING

It is wvitally important to install the load
bank properly. Installation errors may result
in a catastrophic failure. The Airflow
switch, a protective device in the load bank,
will guard against some of these problems. If
protective circuitry prevents application of
the 1load, determine the source of the
problem. DO NOT DISABLE the AIRFLOW SWITCH.
This will cause a safety hazard and will void
our warranty. The following installation
instructions are critical to the safe
operation of the load bank. Refer to the
Safety Considerations sectieon of this manual.

dhkkkkhkhhhhkhhdhhrhdkhkhhhhkbkhrhhhhbhddhhrkdrdhhkdkhdx

Povwer Requirements

The load bank requires a 120 volt, single phase, 60 Hz, 10 amp
source of power for operation of the control panel. An optional
transformer may be provided to change load power to 120 VAC, single
phase. Blower power reguirements are 460 volts, 3-phase, 60 Hz.
An option will allow the blower to operate at 230 VAC, 3-phase,
60 Hz or 208 volts, 3-phase, 60 Hz.

The generator load connections are insulated standoffs, identified
with phase and neutral markers.

Cables to the lecad bank should be of adequate size to handle
maximum rated load according to Natiocnal Electric Code.

WBJ/cr
Rey. 12/10/86 3-2




Avtron Model K775

Load Bank

Part Numbers K775D16431 thru K775D16440
and K775D16929 thru K775D16935

The line current can be determined by the following formula:

Line Current = KW x 577
VOLTAGE (Line to Line)

A case ground—is provided inside the relay panel enclosure and must
be connected to the generator frame which in turn should be
connected to a good earth ground.

WPJ/cr

Rev.
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Avtron Model K775

Load Bank

Part Mumbers K775D16431 thru K775D16440
and K775D16929 thru K775D1693%

SECTION IV

QPERATION

Purpose and Use of Controls

1. POWER ON Switch, powers control circuit. Amber light shows
power ON.

2. BLOWER ON switch applies power to the blower motor.

3. AIR FAIL Lamp. This lamp should momentarily light when the
power switch 1s turned "ON". This shows the air safety

circuit is working. This lamp's purpose is to alert the
operator in case of an air failure or improper cooling of load
elements. The air failure circuit will remove the 1load

applied to the load bank.

4. VOLTAGE SELECT switch. (Dual wvoltage units only.) This
switch selects the required voltage mode for the load bank.

5. MASTER LOAD Switch. The Master Load Switch connects power to
all load step switches, thus allowing all load steps which are
actuated to be applied at the same time. It is alsc a master
load disconnect.

6. LOAD STEP Switches. The load in kilowatts is marked above
each actuating switch. A load step may be turned on or off
before or during a test, but will load the unit only when the
Master Load Switch is ON.

Operatj

All tests start with control panel switches in the "OFF" position.

kkkhdhdhdhhhrhkhhkhkhhhhhhkhkhrhkhkkhkhhhkhkkhhkkhkhhkkhhkhhkikkk

CAUTION

Before energizing any load, verify that load
voltage does not exceed rated voltage of load
bank.

kkkhkkhkkkkrhkhhhdhrhhhkhkhhkhhkhkdkhkkhkhkhkhkhkhkrhkhhhkrkhkhkkikthhk

The unit is energized by the "POWER ON" switch. The "BLOWER ONY
switch energizes the cooling fan motor. Upon energizing the
BLOWER, the red BLOWER FAIL lamp will light momentarily until the
air switch detects sufficient cooling air, at which time the lamp

WPJ /cr
Rev. 12/10/86 4-1



Avtron Model K775

Load Bank .

Part Numbers K775D16431 theu K775D16440
and K775D16929 thru K775D16935

will go out and the load switches will be enabled. If at any time
there is insufficient cocling air to the elements, the air switch
will drop out the locad and the red BLOWER FAIL lamp will light.

After the BLOWER FAIL lamp goes out, throwing the appropriate
switch will apply that lcad, if the MASTER LOAD switch is ON.

hhhkhkhrhhkhkhkhhkkhkkhkhkhkhkhkhdhhhhhhhhhhhrdhkhkhkkhkhhhkhkhkhkhhkk

CAUTION

Do not attempt operation if fan is not
running. Fan inlet and exhaust must be
unrestricted. The operation of the fan is
vital to the safe operation of this 2load
bank. If "AIR LOSS" indicating light comes on
and stays on for more than a few seconds
without the load dropping out, shut off the
power switch at once. Remove all power from
the unit and check for proper operation of fan
safety circuit. Failure to correct a cooling
air loss condition will result in destruction
of the load bank and possibly hazardous
conditions for operating personnel.

Khkkhkhkkkkkkkhkhkhkhkhkrdhhhdrhhkhkhhhhhkkhkkhhkkhhhhbdkhkkikk

st ti
1. Place all switches on the Control Panel in the OFF position.
2. Connect load bank to 120 volts, single phase, 60 Hz power
source.
3. Connect #2 AWG minimum, wire from locad bank frame ground lug

to the generator frame.

4, Connect the generator frame to a good earth ground.
5. Connect the appropriate generator leads to the load bank.
6. With control power and Master Load switch "OFF", start the
generator.
WPJ/cr
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Avtron Model K775

Load Bank

Part Numbers K775D16431 thru K775D16440
and K775D16929 thru K775D16935

10.

11.

WPJ /cr
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CAUTION

DO NOT operate the load bank over the rated
voltage as this will cause catastrophic
failure in the load bank.

DO make sure that the VOLTAGE SELECT switch is
in the proper position before applying load.

FhkAR R AR A Ak khhhhkkkhhkhkhkh Rk kkkhkhkkkhhkhhkkhhkd

Place the VOLTAGE SELECT switch (dual voltage units only) to
the proper operating voltage position.

Place the control power switch in the "ON" position. The
amber "POWER ON" lamp will light. Verify that the red air
failure lamp momentarily lights, then, as the blower comes up
to speed and trips, the air failure lamp goes out.

Position the load selector switches for the desired load.

Turn on Master Load switch to apply desired load. Load steps
may be added or deleted at any time.

After running tests, remove the load by turning off Master
Load switch, and allow the cooling blower to run a few minutes
to exhaust any accumulated heat.

Lons
NOTE

On single voltage or dual voltage units (240
volts), do not exceed 240 volts L to L or
138.6 Volts L to N.

On single voltage or dual voltage units (480
volts), do not exceed 480 volts L to L or 277

volts L to N.

On single voltage unit (208 volts), do not
exceed 208 volts L to L or 120 veolts L to N.

Above applies to both 3-phase or single phase
configuration (see below).

Rev. 12/10/86 4-3




Avtron Model K775

Load Bank

Part Numbers K775D16431 thru K775D16440
and K775D16929 thru K775D16935

NOTE

Lower voltages and different frequencies may
be applied to the load circuit of the load
bank. Frequency change causes no derating of
the load, however, the actual KW with a lower
voltage is computed with the following

formula:
TABLE 1
VOLTAGE RATED
208 UNIT 240 UNIT 480 UNIT
3~Phase 208 VL-L 3-Phase 240 L-L 3-Phase 480 VAC L-L

Single phase 240 L-L | Single phase 277 L-L | Single phase
: 554 VAC L~L

3-~-Phase or 3-Phase or 3-Phase or
Single Phase Single Phase Single Phase

120 VL-N 138.6 V L-N 277 VAC L-N

Derate as follows:

Z

KWoctuay = KWpates X % CAPACITY* X
' (Voltage Rated) **

*Refer to Table 2.
**Refer to Table 1.

WPJ/cr
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Avtron Model K775
Load Bank
Part Numbers K775016431 thru K775D16440

and K775D16929 thru K775D16935

.LOAD @ LOAD @ }IFU @

CAPACITY AT
RATED VOLTAGE*

3@, 4% 100%
3¢, 3W 100%
19, 2W 33%
18, 20 66%
1%, 2W  100%
10, 20 66%
19, W 66%

EDISON CONNECTION

Never exceed the rated voltage as this will cause the
load bank to overheat.

Do not apply DC voltages as the conﬁactors do not have

arc blowout magnets.

*See Table 1 on Page 4-4.

WPJ/cr

Rev.

12/10/86

Refer to Table 1.
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ESD PRECAUTIONARY GUIDELINES

CAUTION

Certain circuit 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.

l . Store ESD sensitive items in their original containers.
These items are often marked with the symbol shown at the
I . top of this page.
. Put on a grounded wrist ‘strap hefore handling any ESD
l : sensitive item.

. Clear work area of Styrofoam®*, plastic, 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 in static shielding containers before
shipping them to Avtron for repair.

* Styrofoam® is a registered trademark of Dow Chemical.




Avtron Model K775

Load Bank

Part Numbers K775D16431 thru K775D16440
and K775D16929 thru K775D16935

SECTION V

MAINTENANCE

To provide long equipment life and to reduce the chance of electric
shock, fires, and personal injury, good maintenance procedures must
be used. Before servicing, review the Safety Considerations
section of this manual.

The following are examples of scheduled maintenance procedures.
These examples are not purported to be all-inclusive, but must be
accomplished to maintain the equipment. in a good, safe condition.
All maintenance work must be done by gualified personnel only.

kkkhkhhhkhhhkhkhkkdkhhkkkhhhkhkhdhhkhkhhhhkhkhhkhhhhhhhhkhkhhkih®

WARNING

Personal injury from electrical shock or from
the moving fan blade may result if ALL sources
of power are not disconnected. Refer to the
Safety Considerations section of this manual.

Akkhkhkkdkhkhhhkhhhhhhhhowkkhhkrhhhrhhkhkhdhbhhhhkhhkhhhhiidk

Daily:
1. Remove any restrictions to airflow through the load bank.
2. Check the screens to make sure that no objects have blocked or

entered the openings.
3. Verify that the airflow is in the proper direction.

4. Assure that there is no recirculation of the exhaust air
through the load bank.

e ths :
1. Remove access panels and screens.
2. Inspect the load resistors for mechanical breakdown which is

demonstrated by excessive sagging of the elements. Replace
with new resistor elements as regquired.

3. Inspect for broken ceramic insulators. Replace with a new
ceramic insulator if any cracks are found.

WPJfcr
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Avtron Model K773

Load Bank ’

Part Numbers K775D16431 thru K775D16440
and K775D16929 thry K775D16935

4. Inspect for loose hardware or loose connections. Tighten
where required.

5. Inspect all connections for oxidation or corrosion. Clean the
connection or replace the hardware where regquired.

6. Verify that the airflow switch works properly.

7. Inspect all magnetic contactors toc make sure that the contacts
are not severely pitted or corroded. The contacts must move
freely and be properly seated.

8. Clean all dirt and debris out of the load bank. This can be
accomplished by blowing the inside of the unit with clean, dry
compressed air (not to exceed 40 PSI). Eye protection should
be worn when cleaning the load bank with compressed air.

9. Inspect all the wiring for any sign of insulation failure.

10. Replace all access panels and scCreens., Tighten all the
fastening hardware securely.

11. Check the indicator lamps on the control panel.

Annually:

The blower motor should be lubricated per the motor manufacturers'
requirements and specifications on the motor nameplate.

ce

Access to any component is easily made with the removal of the
cover panels. All replaceable components in the unit are listed in
the replacement parts 1list. Avtron maintains an inventory of
normally used items.

WPJ/cr
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l Avtron Model K775
l Load Bank
SECTION VI
I MODEIL K775 LOAD BANK OPTIONS
l These.options are available for Avtron Mocdel K775 Load Banks. Not
all options can be installed in the same unit at the same time.
l Option
Drawing No. Option Description
. ) B16300 , 1 Installation of 250 Va, 480 V to 120 V
) Control Transformer
(Use only if blower is 3-phase.)
' B16301 A 2 Installation of 240 V, 3-phase Blower
Conversion
I B16302 3 Installation of 250 VA, 240 V to 120 V
Control Transformer
l B16303 4 Installation of 120 V, single phase
Blower Conversion
. B16304 5 Installation of 1.5 KVA, 480 V to 120 V
Transformer (Tc be used with Option 4)
I A15725 6 Outdoor Enclosure for Control Panel
SB1405 7 Indoor Enclosure for Control Panel
l ~ B18139 8 Installation of a 208 V, single-phase
) Primary, 120 V Secondary, 250 VA Control
Transformer (Use only if blower is
' 3-phase.)
Al8051 9 Mounting of Outdoor Enclosure for Control
I Panel '
B16458 10 Installation of 230 V, single phase,
60 Hz Blower Motor
' B16305 11 Installation of 1.5 KVA, 240 V to 120 V
Control Transformer {To be used with
. Option 4)
BMP / kv 6~1
4/18/88
' Rev. 11/6/90




Option
Drawing No.

A20531

A23459

BCM/kv
10/16/91

Rev.

12/5/96

Option
12

13

Avtron Model K775
Locad Bank

Description

Installation of Temperature Switch

Installation of Control Unit, Wallmount
(NEMA 12 Enclosure for K775 Control Panel
and K514D Metering Control Panel).




avtron Model K775

Load Bank
REPLACEMENT PARTS LIST
oPTIONS
SCHEMATIC MANUFACTURER AVTRON | QTY/
REFERENCE DESCRIPTION and PART NO. P/N UNIT
OPTION 0O1: 250 VA, 480 to
120 V Control Transformer B1630G0C
Tl . Transformer Acme 370708 1
i T-1-~53007
. Fuseholder Bussmann 324992 1
BC603350
F7 .Fuse, 4A, 500 V Bussmann 324454 1
FNQ~-R-4
F5,86 .Fuse, 1 A, 500 V Bussmann 324449 2
- FNOQ-R-1
OPTION 02: 240 V, 3¢ Blower B16301
Conversion
F11,12,13 .Fuse, 6 Amp, 600 V Bussmann 324119 3
Type KTK
K17 .Relay Bl6148 1
.Relay, O/L Telemecanigque | 351523 1
LR1-D0OS207
OPTION 03: 250 VA, 240 V to B16302
120 V Control Transformer
T1 .Transformer Acme Elec. 370708 1
T-1-53007
.Fuseholder Bussmann 324531 1
4439
Fl4 .Fuse, 10 A, 250 V Bussmann 324039 1
FNM
OPTION 04: 120 vV, 19 Blower B163G3
Conversion
Bl .Motor W. W. Grainger | 341067 1
6K122
Fi2,13 .Fuse, 12 Amp, 250 V Littelfuse 324135 2
523012
K17 .Relay B14795 1
.Relay, O/L Telemecanigque 350729 1
LR1-D09314
Form No. 277
BMP/kv 6-3

Rev, 5/20/93




Avtron Model K775

Load Bank
OPTIONS (Cont.)
SCHEMATIC MANUFACTURER AVTRON | OTY/ -
REFERENCE DESCRIPTION and PART NO. P/N UNIT
OPTION 05: Installation of B16204
1.5 KVA, 480 V to 120 V Tran%-
former
T1 .Transformer Acme Elec. 370593 1
T53011-A
. Fusehelder Bussmann 324531 1
4439
Fl4,F15 .Fuse, 6 Amp, 600 V Bussmann 324112 2
TRON FNQ
OPTICN 08: Installation of B18139
250 VA, 208 V to 120 V
Control Transformer
T1 .Transformer Westinghouse 370776 1
‘ 1F1030
. Fuseholder Bussmann 324615 1
BMe0235Q
Fid-16 .Fuse, 3 A, 500 V Bussmann 324453 3
FNQ-R-3
OPTION 10: Installation of Bl6458
230 Vv, 19, 60 Hz Blower Motor
Bl .Motor : W. W. Grainger | 341067 1
6K122
F12,13 .Fuse, 8 Amp, 250 V Bussmann 324035 2
FNM
K17 .Relay Blel48s 1
.Relay, O/L Telemecanigue 350728 1
LR1-D09310
OPTION 11: Installation of J B16305
240 Vv TO 120 V Contrcl Trans
former
T1 . Transformer Acme Elec. 370593 1
T53011-A
. Fuseholder Bussmann 324531 1
4439 ]
Fi4, F15 .Fuse, 10 A, 250 V Bussmann 324039 2
' FNM
L
Form MNo. 277A
BMP /kv 6-4

4/18/88, Rev.

2/13/96
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Avtron Model K775

Load Bank
OPTIONS (Cont.) :

SCHEMATIC MANUFACTURER AVTRON | oT¥/
REFERENCE DESCRIPTION and PART NO. P/N UNIT

OPTION 12: Installation of

Temperature Switch

.Switch, Thermostatic: Elmwood Sensorg 360873 1

w/mtg. bracket, range 500°F | 3450RC W/201B

+25°F, 60°F mean differen- Per Descr.

tial, SPST NC, 15 A, 120 VAQ
Form No. 277A

BCM/kv 6~5

10/16/91
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Avtron Model K775

Load Bank

Part Number K775D16930
S/N 185 and Up

REPLACEMENT PARTS LIST

SCHEMATIC MANUFACTURER AVTRON QTY/
REFERENCE DESCRIPTION and PART NO. P/N UNIT
AVTRON MODEL K775, D16930
LOAD BANK
.Schematic D17554 REF
.Sub-Assembly, Load Bank D3084s 1
Bl . .Motor W. W. Grainger 341065 1
2NB86S
. .Fuseholder Bussmann 324615 1
BM60335Q
F11,12,13 ..Fuse, 6 Amp, 600V Bussmann 324119 3
KTK-6
..Impeller, Fan Air Turbine 406022 1
5-18~11
HR1 . .Heating Element Chromalox 352026 1
SN-910
PCN 132919
K1l6,17 . .Relay B17839 2
K18 . .Relay* Telemecanique 351523 1
LR2D1307
. .Mounting Bracket* Telemecanique 408170 1
LA7D1064
..Mounting Bracket+* Al15971 1
51 «.3witch, Temp. A13510 1
52 ..Switch, Press, Dwyer 360770 1
1910-00
. . Adapter Crawford 434812 1
5400-1-2
. .Wiring Diagram C16204 1
.Resigtor Assembly D16940 1
. .Resistance Element 605482 9
. .Resistance Element 605561 &
. .Resistance Element 605476 36
.Control Panel D30847-6] 1
.Schematic D17554 REF
Fl ..Fuse, 10 Amp Littelfuse 324038 1
3140610
. « Fuseholder Littelfuse 324537 1
: 342004
DS1 ..Light, Indicator Dialight 329138 1
502~3214-0113-302
Ds2 ..Light, Indicator bialight 328136 1
502~-3214-0111-302 ’
. .Lamp General Electric 333011 2
656-125V
§1-5,15-17 . .8witch, Toggle Arrow Hart 360559 g
81024-GB
GaAH/kv 7-1 +If relay fails, replacd ™77
4/3/006 relay and mounting brackets.




 APPENDIX

LOAD BANK
TROUBLESHOOTING GUIDE

NOTE

Servicing should always be done only by
trained, gqualified service technicians.

gk hokkkhhkkhhhhhkh kR hhkhkhkhhhkhdhdkkdkkhdhdkkkhhkkhkhhkerdk
WARRKNING

Be sure that all sources of power to the Load
Bank are disconnected before servicing,

hkkdkkhkhhkhhkkkdthkrhkikkhkhdkhrhkdhkRkrkhbhrrhhh kbt ki ki k

PROBLEM POSSIBLE CAUSES/REMEDIES
1. Load Bank main a. Main switch or circuit breaker is not closed.
power fails to come
on. b. Unit is not connected according to the

Schematic/Interconnection Diagram.
c. Terminals were damaged during shipment.

d. Fuses are blown. (Check and replace as
required.)”

e. PFuse is blown in Load Bank control circuit.
{Check and replace as required.)”

f. Dirty or loose connection at Main Power
Switch.

2. Blower motor does a. Main switch or circuit breaker is not closed.

not operate.
b. Power is not connected to Load Bank blower
circuit.

¢. External power source 1s inadequate.

d. Motor fuses are blown. (Check and replace as
required.)™®

* When checking fuses for continuity, be sure to remove all fuses from
¢lips (in fuseblock or Disconnect Switch}. Test each fuse
individually, out of circuit. ({If tested in circuit, there is the
possibility of feedback which cauges false readings. A blown fuse
may still check out OK.}

MP/kv
4/12/88, Rev. 3/7/00 A-1




Load Bank
APPENDIX Troubleshooting Guide
PROBLEM POSSIBELE CAUSES/REMEDIES
2. Blower motor dcoes €. Motor overload is tripped.
not operate.
(Cont.) f. Motor start is malfunctioning.

g. Main Power Switch ig inoperative.

h. Connections are broken or loose.

i. Motor shaft does not turn due to improper
lubrication. (Replace or repair as
necessary.)

3. BLOWER FAILURE a. Airflow restrictions present at Load Bank
indicator lights, intake or exhaust.
yvet blower is
operating. k. Improper fan blade rotation or phase
reversal. (Check fan motor power connections
for proper phase seguence.)}

¢. Air Differential Pressure Switch is
malfunctioning.

d. Blower Fail Relay is malfunctioning.

4. Fan blade is broken | a. Fan blade motion is obstructed.

or not turning.
b. Fan blade is loose at hub or is not keyed

properly.

5. Load step(s) cannot a. A blower failure exists. (See problem 2.)
be energized.

b. MASTER LOAD Switch is inoperative.

c. Control power is inadequate.

d. Fuse is hlown in Load Bank control circuit or
individual branch circuit lcad fuse (if so
equipped) is blown. ({(Check and replace as
required.)?

e. Blower Fail Relay is malfunctioning.

f. Load step switch is inoperative.

g. Load step contactor is inoperative.

h. Magnetic contactor has an open coil.

i. Load step resistor is open.

* When checking fuses for continuity, be sure to remove all fuses from
clips (in fuseblock or Disconnect Switch). Test each fuse
individually, out of circuit. ({If tested in circuit, there is the
possibility of feedback which causes false readings. A blown fuse
may still check out OK.)

MP/kv
4/12/88, Rev, 3/7/00 A-2
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Load Bank
APPENDIX Troubleshooting Guide
| PROBLEM POSSIBLE CAUSES/REMEDIES
6. Contactor a. Contacts andfor core are dirty or corroded.
"chattering”
exists. . b. Connections to contactor coil are loose.
c. Control circuit line voltage is too low.
7. Load Bank or load a. BApplied load voltage is either derated or
step does not give inadequate.

rated load. .
b. Contactor does not close properly.

c. Load step resistor element is open.

d. One of the individual ‘load branch circuit
fuses is blown (if sc equipped).

8. Disconnect Switch a. Fuses are undersized.”
fuses are blown.

) b. A short circuit exists in the blower or
control circuit.*

* When checking fuses for continuity, be sure to remove all fuses from
clips (in fuseblock or Disconnect Switch). Test each fuse
individually, out of circuit. (If tested in circuit, there is the
possibility of feedback which causes false readings. A blown fuse
may still check ocut OK.)

MP/kv
4/12/88, Rev, 3/7/00 ’ A-3




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.
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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 herginafter 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, in writing, of a breach hereof within the warranty period; any claims not made within
such period are waived by Buyer. The warranty provided herein applies only if Buyer complies
with alt the other terms and provisions of this Warranty.

Uses of Equipment

The warranty provided herein applies only if the equipment has been used in a normal and
proper manner under recommended canditions. Notwithstanding any advice or assistance
given to the Buyer by Avtron or its suppliers concerning the equipment or its use, Avtron makes
no express or implied warranties 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 sighed by a duly autharized
represeniative 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
liahility for any damage resuiting therafrom.

Notification of Breach

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

Equipment Disposition

Upon netification of a claimed breach of this Warranty, Avtron, at its discretion, will either
authorize the return of the defective equipment or part thereof (transportation costs to be
prepaid by Buyer) or provide a suitable replacement or authorize the Buyer in writing to effect
repairs at Avtron's expense. 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. Avtron 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 Avtren to Repair or Replace Equipment or to Issue Credit
Avtron’s sole obligation under this Warranty shall be, at the option of Avtron, 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 Aviron purchases and
resells as part of a system, product or spare part order. The warranties provided to Aviron by the
manufacturers of the foregeing equipment and compenents will, to the extent possible, be passed on to the
Buyer. Copies of such warranties, if on file at Avton, will be made available for inspection upon the request
of Buyer. Equipment such as, but not limited te, computers, CRTs, operator interface modules, 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
nct limited to, lamps, fiters, 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 Avtron, the Buyer shall obtain the
signed written agreement of the purchaser or lessee thereof that Avtron'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 (including reasonable attorney’s fees) incurred by Avtron as a result of such failure.

Unauthorized Repairs

Unless otherwise agreed in writing signed by a duly authorized representative of Avtron, if the Buyer has
repairs or modifications made to equipment covered by this Warranty by a persan other than an authorized
Avtron service representative, Aviron 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 shall
be govemed 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 ineffective to the extent of
such prehibition or unenforceability witheut invalidating the remaining provisions hereof or affecting the
validity or enforceability of such provision in any other jurisdiction.

Limitation of Liability

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 OF USE OF THE EQUIPMENT OR ANY DAMAGE TO
ASSOCIATED EQUIPMENT, DAMAGE OR INJURY TO PERSONS OR PROFPERTY, 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 OR
WORKMANSHIP OR ANY OTHER OBLIGATION OF AVTRON HEREUNDER.

Disclaimear of All Oth: rranties

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 OR IMPLIED,
INCLUDING, BUT NOT LIMITED TQ, WARRANTIES OF MERCHANTABILITY AND FITNESS, ARE
EXPRESSLY EXCLUDED.
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