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These instructions do not purport to cover all details or variations in equipment, nor to provide every possible contingency to be met
during installation, operation, and maintenance. If further information is desired or if particular problems arise that are not covered
sufficiently for the purchaser’ s purpose, the matter should be referred to GE Motors & Industrial Systems.

This document contains proprietary information of General Electric Company, USA and is furnished to its customer solely to assist
that customer in the installation, testing, operation, and/or maintenance of the equipment described. This document shall not be repro-
duced in whole or in part nor shall its contents be disclosed to any third party without the written approval of GE Motors & Industrial
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SAFETY SYMBOL LEGEND

Indicates a procedure, practice,
condition, or statement that, if

not strictly observed, could re-
sult in personal injury or death.

WARNING

Indicates a procedure, practice,
condition, or statement that, if
not strictly observed, could re-
sult in damage to or destruction
of equipment

CAUTION

NOTE Indicates an essential or important procedure,
practice, condition, or statement.

The NATO board contains five identical, series-
connected strings of precision resistors. Thereis one
string for each of the three AC phases, and one more
apiece for positive and negative DC bus voltage. Each
string can be configured using a selection of three differ-
ent input stab connectors and two wire jumpers to at-
tenuate 6900, 4200, 3300, 2200, or 1200 volt input.

Output

The outputs of the five strings are connected to asingle
20 pin ribbon header (see Table 2). A metal oxide varis-
tor (MQV) prevents the output voltage of each string
from becoming too high if the output ribbon circuit is
interrupted while input voltage is present. The burden
resistor islocated on the gate distribution and status
board, rather than the NATO board.
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AGENCY APPROVALS

The NATO board is designed to meet the CSA / UL / EC
standards for “transients known and controlled.”

APPLICATION DATA

RESISTOR STRINGS

Theresistors on this board are grouped into five resistor
strings denoted by the letters A through E (see string
headings in Figure 1). Each string has three input points
(stab connectors) for atotal of 15 input points. Each
string also has two optional wire jumpers, for atotal of
10.

See Table 1 to correlate attenuator nominal source volt-
ages, stab connectors, wire jumpers, and nominal output
voltages.

STAB CONNECTORS

Three stab connectors in each of the five resistor strings
allow the user to connect input power to avarying

number of the resistors, in order to accommodate arange
of voltages. In the Stab Connector column of Table 1,
replace x with the designator of the string to ascertain the
appropriate connector. For example, for string C, the
relevant stab connectors are JC, JCA, and JCB. The stab
connectors are described in more detail in Table 3.

STAB AND JUMPER COMBINATIONS

In order to accommodate the specified range of input
voltages, two board groups were created. G1 contains six
resistors per string. G2 substitutes two wire jumpers for
the two bottom resistors and thus has four resistors per
string. This permits combinations of stab and group
numbers toobtain one, two, three, four, five, or six resis-
tors per attenuator string, for inputs of 1200 to 6900
Vrms line-to-line (see Table 1).

TESTPOINTS

The testpoints (TP1 — TP5) are for factory tests at low
voltage only. See Table 5.
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Figure 1. NATO Board Layout Drawing
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Table 1. Attenuator Voltages As Set By Wire Jumpers and Stab Connectors

Input (nom. Vrms) NATO Wire No. of Input Stab Output (nom. Vrms)
VLL VLG Group Jumpers Resistors | Connector | VLG
6900 3983.72 G1 No 6 JIx 1.994
4200 2424.87 G2 Yes 4 JIx 1.820
3300 1905.26 G1 No 3 JxB 1.906
2200 1270.17 G2 Yes 2 JIxA 1.905
1200 692.82 G2 Yes 1 JxB 2.075
Table 2. Pin Assignments, Ribbon Cable Connector JV
Name Nomenclatur | Description
e
JV-4 VA Outputs to VBPL of String A (Resistors R1 — R6)
JV-6 VB Outputs to VBPL of String B (Resistors R7— R12)
JV-8 VC Outputs to VBPL of String C (Resistors R13 — R18)
JV-10 VD Outputs to VBPL of String D (Resistors R19 — R24)
JV-12 VE Outputs to VBPL of String E (Resistors R25 — R30)
JVv-1, 3,5, 7, ACOM These odd pins are connected to each other and to common
9,11, 13 ground to minimize crosstalk on the ribbon @ble.
JV-2, 14, 20 JG Connected to ground stab and to one end of each of the
MOVs (MV1 — MV5)

Table 3. NATO Board Stab Connectors

Name Nomenclature Description (in each case, G2 will reduce resistor count by
two)

El JA String A, HV input for 6 resistors in series (G1)
E2 JAA String A, HV input for 4 resistors in series (G1)
E3 JAB String A, HV input for 3 resistors in series (G1)
E4 JB String B, HV input for 6 resistors in series (G1)
E5 JBA String B, HV input for 4 resistors in series (G1)
E6 JBB String B, HV input for 3 resistors in series (G1)
E7 JC String C, HV input for 6 resistors in series (G1)
E8 JCA String C, HV input for 4 resistors in series (G1)
E9 JCB String C, HV input for 3 resistors in series (G1)
E10 JD String D, HV input for 6 resistors in series (G1)
E11 JDA String D, HV input for 4 resistors in series (G1)
E12 JDB String D, HV input for 3 resistors in series (G1)
E13 JE String E, HV input for 6 resistors in series (G1)
El4 JEA String E, HV input for 4 resistors in series (G1)
E15 JEB String E, HV input for 3 resistors in series (G1)
E16 JG
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Table 4. Wire Jumpers

Name Location Description

wWiJ1 R5 Replaces this resistor for Group 2 voltages, String A
WJ2 R6 Replaces this resistor for Group 2 voltages, String A
WJ3 R11 Replaces this resistor for Group 2 voltages, String B
wJ4 R12 Replaces this resistor for Group 2 voltages, String B
WJ5 R17 Replaces this resistor for Group 2 voltages, String C
WJ6é R18 Replaces this resistor for Group 2 voltages, String C
WJ7 R23 Replaces this resistor for Group 2 voltages, String D
wJ8g R24 Replaces this resistor for Group 2 voltages, String D
WJ9 R29 Replaces this resistor for Group 2 voltages, String E
WJ10 R30 Replaces this resistor for Group 2 voltages, String E

Table 5. Testpoints for NATO Board

Name Nomenclature Description

TP1 TPA Testpoint for resistor string A

TP2 TPB Testpoint for resistor string B

TP3 TPC Testpoint for resistor string C

TP4 TPD Testpoint for resistor string D

TP5 TPE Testpoint for resistor string E

DS200NATOGH#AAA. Figure 2 describes each digit in
WARNING the part number.

NOTE

Testpointsarefor factory use only. Potentially
lethal voltages are present at testpoints during All digitsareimportant when ordering or replac-
normal operation.

ing any board.

RENEWAL/WARRANTY REPLACE-

MENT

BOARD IDENTIFICATION

A printed wiring board isidentified by an alphanumeric
part (catalog) number stamped on its edge. For example,

the NATO isidentified by part number
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DS 200 NATO G# A A A

I

A board revision (artwork change) that is backward compatible.
A board revision (functional change) that is backward compatible.

A board revision (functional change) that is not backward compatible. Es-
sentially a new catalog number.

A group, or variation, of a particular board.

Board functional acronym.

Indicates that the board is a base level board and can contain firmware.
(215 indicates the board is a higher level assembly that can contain fim-

ware and/or other components added to the base level board.

Identifies GE Motors and Industrial Systems.

Figure 2. Sample Board Part Number, DS Series

WARRANTY TERMS

The GE Motors & Industrial Systems Terms and Condi-
tions brochure details product warranty information, in-
cluding the warranty period and partsand service
coverage.

The brochure is included with customer documentation.
It may able be obtained separately from the nearest GE
Sales Office or authorized GE Sales Representative.

WARRANTY PARTS AND SERVICE

This board has no fuses or other end-user serviceable
parts. If it fails, it needs to be replaced as a unit.

To obtain areplacement board, or service assistance,
contact the nearest GE Service Office.

Please have the following information ready to exactly
identify the part and application:

GE requisition or shop order number
L CI serial number and model number

Board number and description

PROCEDURE FOR REPLACING BOARDS

WARNING

To prevent electric shock, turn off power tothe
board, then test to verify that no power existsin
the board before touching it or any connected cir-
cuits.

CAUTION

To prevent equipment damage, do not remove
boardsor connections, or re-insert them, while
power isapplied tothedrive.

To replace aNATO board:
1. Turn off power.

2. Toremovethe NATO board, carefully disconnect all
cables, asfollows:

— For ribbon cables without pull tabs, place one
hand on each side of the cable connector that
mates with the board connector. Gently pull
the cable connector with both hands.

— For ribbon cables with pull tabs, carefully pull
the tab.
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3. Remove the standoffs that hold the board in place.
Remove the lock washers.

CAUTION

Avoid dropping the lock washersinto the
board or unit, which could cause damage.

4. Keepthe NATO board level and carefully remove it
with both hands by pulling the board straight out.

5.

Install the new NATO board, replace the standoffs
and lock washers.

Reconnect all cables, ensuring that each connector is
properly seated at both ends.

NOTE

Because of upgrades, boards of different revision
levels may not contain identical hardware. How-
ever, GE Motors & Industrial Systemsensures
backward compatibility of replacement boards.

Issue Date: September 1996
© 1996 by General Electric Company, USA.
All rights reserved.

GE Motors &
Industrial Systems
General Electric Company
Industrial Systems
1501 Roanoke Bivd.

Salem, VA 24153-6492 USA
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