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Insert: GEH-2058L

INTRODUCTION
This instruction book, along with the manual GEH-2058, form the instructions for the 12HEA99BT(-) auxiliary relay.
DESCRIPTION

The 12HEA99BT(-) relay is similar to the 12HEA61B235, except that contact 11 is similar to contact 5. The contact
arrangement in the reset position is: Closed - 6, 7, 8, 9, 10, 12, Open - 1, 2, 3, 4, 5, 11.
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AUXILIARY RELAYS - HAND RESET

TYPES HEA61
HEA62

DESCRIPTION

The Type HEA relay is a high speed, multi-contact, hand reset, auxiliary relay
provided with a mechanical target which indicates whether it is in the tripped or reset

position. Table I lists the differences among the various relays
instructions.

covered by these

TABLE 1

MODEL FIG. NO. OF CONTACTS SPECIAL FEATURES AND REMARKS
HEAG1A 6 6 + 2 FOR TRIP COIL ~  =====-
HEA618 7 10 + 2 FOR TRIP COIL =====-
HEA61C 8 16 + 2 FOR TRIP COIL  ======
HEA61CRD 8A 16 + 2 FOR TRIP COIL  RIGHT ANGLE DRIVE RELAY DOWN
HEA61CRL 8B 16 + 2 FOR TRIP COIL  RIGHT ANGLE DRIVE RELAY LEFT
HEA61CRR 8C 16 + 2 FOR TRIP COIL  RIGHT ANGLE DRIVE RELAY RIGHT
HEA61CRU 8D 16 + 2 FOR TRIP COIL RIGHT ANGLE DRIVE RELAY UP
HEA61M g** 2 + 2 FOR TRIP COIL  =====-
HEA61V 10** 14 + 2 FOR TRIP COIL =====-
HEA62A 11 6 + 2 FOR TRIP COIL  ===--=
HEA628 12 10 + 2 FOR TRIP COIL  ====--
HEA62C 13 16 + 2 FOR TRIP COIL ~  ======
HEA62CRD 13A 16 + 2 FOR TRIP COIL  RIGHT ANGLE DRIVE RELAY DOWN
HEA62CRL 138 16 + 2 FOR TRIP COIL  RIGHT ANGLE DRIVE RELAY LEFT
HEA62CRR 13C 16 + 2 FOR TRIP COIl  RIGHT ANGLE DRIVE RELAY RIGHT
HEA62CRU 13D 16 + 2 FOR TRIP COIL  RIGHT ANGLE DRIVE RELAY UP

** A11 HEA62 relays have a diode and resistor in.erted across
See Fig. 1B.

the coil circuit.

the purchaser's purposes, the matter should be referred to the General Electric Company.

These instructions do not purport to cover all details or variations in equipment nor to provide for
every possible contingency to be met in connection with installation, operation or maintenance. Should
further information be desired or should particular problems arise which are pot covered sufficiently for

7o the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards;
but no such assurance is given with respect to local codes and ordinances because they vary greatly.
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APPLICATION

The Type HEA relays are applicable where it is desired that a number of operations
be performed simultaneously. Some of the functions that can be performed by these
relays are: trip the main circuit breaker of a system, operate an auxiliary breaker,
open a neutral line breaker, trip main and auxiliary field discharge breakers, and
operate other relays which, in turn, perform various functions. Another important use
of the Type HEA relay is in conjunction with differential relays which protect
transformers, rotating apparatus, buses, etc. A typical application is illustrated in
Fig. 5.

OPERATING CHARACTERISTICS

The time required to trip the relay from the point of energization of the coil to
the closing of the normally open contacts is shown in Fig. 4. The opening time of the
normally closed contacts is approximately the same as the closing time of the normally
open contacts.

RATINGS

The Type HEA relays are available for all standard coil voltage ratings
(intermittent) up to 250 volts DC and 460 volts AC.

The current-closing rating of the contacts is 50 amperes for voltages not exceeding
600 volts. The contacts have a current-carrying capacity of 20 amperes continuously or
50 amperes for one minute. The interrupting rating of the contacts varies with the
inductance of the circuit. The values (in amperes) given in Table II, for DC inductive
circuits, are based on the average trip coil currents.

TABLE IT CONTACT INTERRUPTION RATING

NON-INDUCTIVE CIRCUIT INDUCTIVE CIRCUIT
CIRCUIT NUMBER OF CONTACTS NUMBER OF CONTACTS
VOLTS

1 2 IN SERIES 4 IN SERIES 1 2 IN SERIES 4 IN SERIES
24 DC 6.0 30.0 4.0 20.0 30.0
48 DC 5.0 25.0 40.0 3.0 15.00 25.0
125 DC 2.6 11.0 25.0 2.0 6.25 9.5
250 DC 0.75 2.0 8.0 0.7 1.75 6.5
600 DC 0.25 0.45 1.35 0.15 0.35 1.25
115 AC 40.00 50.0 24.0 50.0
220 AC 25.00 50.0 12.0 25.0 40.0
440 AC 12.00 25.0 5.0 12.0 20.0
550 AC 6.00 12.0 4.0 10.0 15.0
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BURDENS

The burden data of the Type HEA relay is listed in Table Il

TABLE il BURDENS
MINIMUM RATING OF TARGET COIL IN
EXTERNAL PROTECTIVE RELAY
COolL UNIVERSAL TARGET  SEPARATE TARGET
INTERMITTENT RES. OHMS ACINRUSH SEALAN &SEALAN
RATING FREQ 25°C (CURRENTAMPS)  (CURRENT AMPS) (CURRENT AMPS)
12 DC 0.4 2.0
24 DC 1.2 2.0 1.0
32 DC 24 2.0
48 DC 45 20 1.0
62.5 DC 7.3 2.0
125 DC 23 0.2 1.0
220 DC 88 0.2 0.2
250 DC 103 0.2 0.2
115 60 CYC 24 25 20
208 60 CYC 9.7 20
230 60 CYC 9.7 14 0.2
460 60 CYC 38.5

CONSTRUCTION AND CIRCUITRY

The contact section of this relay is built from parts of the Type SB-1 control and
transfer switch (see Fig. 1 and 1A).

The operating shaft is held in the reset position by a positive latch. It is released
through the action of the operating coil when it attracts the hinged-armature element.

The mechanical target on the escutcheon plate assembly indicated black when the
relay is in the reset position and yellow when in the tripped position. To reset the relay
after being tripped, the handle is turned clockwise as indicated by the arrow on the
escutcheon plate.

In addition to the 2, 6, 10, 14 or 16 sets of contacts as provided, each relay is
equipped with two normally closed contacts connected in series for opening the operating
coil circuit.

INSTALLATION

RECEIVING

These relays, when not included as a part of a control panel, will be shipped in
cartons designed to protect them against damage. immediately upon receipt of a relay,



GEH-2058

examine it for any damage sustained in transit. If injury or damage resulting from
rough handling is evident, file a damage claim at once with the transportation
company and promptly notify the nearest General Electric Sales Office.

If the relays are not to be installed immediately, they should be stored in
their original cartons in a place that is free from moisture, dust and metallic
chips.

INSTALLATION AND WIRING PRACTICES

Careful attention to the wiring and installation of the relay is as important as
the proper selection of the relay. Attention to the wiring at the installation and
maintaining of the wiring through the 1ife of the relay will result in fewer field
problems. The following are recommendations for installation and wiring practices
to follow for HEA relays.

The installation of a relay to a panel requires only two items; the holes in
the panel for screws and shaft, and the space behind the relay to remove the cover.

The cover should not be removed from the relay during installation to prevent
possible damage to shunts and/or latching mechanism,

The front support is designed with cutouts for wires; the top for wires going to
fixed contacts, the bottom for wires going to moving contacts. Wiring coming to and
from these cutouts should be cabled together by lacing or ties, then clamped to the
mounting structure so that no distortion of the switch can occur from tight cables
or pulling on the cable.

Covers for relays are available in one size. The standard cover for the HEA
relay (4-3/4 inches) is for 24 wires out the top and 24 wires out the bottom. The
wire openings are 1-3/4 inches wide by one inch high.

The design of the wire opening is for Type SIS #14 Vulkene insulated switchboard
wires (0.150 outside diameter each) General Electric C.I. 57275.

Multiple wires to one terminal should not exceed two #14 wires. When larger
than #14 wire is used, a limit of one wire per terminal is recommended. The maximum
wire size is #10.

No wires should enter the top cutout and cross down to the lower side of the
relay. In doing this, the wire would be outside the barrier and when the cover is
installed, would be pushed in against the shunts and prevent proper action of the
moving contact. No wires can be outside the barrier width without taking
unnecessary risk of relay failure.

The terminal screw is a 10-32 NF2 x 7/16 long binder head, nickle-plated brass
screw. The diameter of the head is 13/32 inch. This is the maximum outside
diameter of any #10 crimp-type terminal used to terminate wires. When the shank of
the crimp-type terminal requires insulation, the type with insulated shanks should
be used. Shanks of crimp terminals should be bent slightly up away from the fixed
contacts to avoid possibility of gap interference.
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Never use tape wrapped around the shank and wire insulation. The tape may
eventually unwrap and could possibly position itself in the contact gap preventing the
relay from operating properly.

Moving contacts have the terminal screws positioned at 45 degrees and facing away
from the relay axis. This position should never be changed at time of installation.
The reason for this is that if the moving contact terminal is turned in the opposite
direction from which the screw is pointed, the contact will open up and be loose on the
hexagon barrier boss. This, in turn, affects the action and gap of the moving contact
by stretching the shunt. The terminal should never be changed from the position in
which it is received from the factory.

The terminal screws are tightened to 15-20 inch-pounds torque. When applying this
torque to tighten the terminal screw on the moving contact, caution should be exercised
not to exceed 20 pounds force in the direction the screw is being driven. It is also
important that a correct fitting screwdriver be used to prevent relay contact damage
and screw head distortion.

MOUNTING

The relay should be mounted on a vertical surface. The relay may be mounted on
panels up to two inches thick. If the panel thickness is not specified when ordering,
the relay will be furnished for panels up to 3/16 inch thick. The "x 2" after the group
number identifies the panel thickness (12HEA61A 224x2). By changing the "x 2" to "y 4"
the relay will be suitable for 1/4 inch panel. The number after the "x" equals
increments of 1/16 inch, up to 32 for two inches.

The outline and panel drilling diagrams for the various types of HEA relays are
shown in Figs. 6 to 13D, inclusive.

CONNECTIONS

The internal connection diagrams for the various types of HEA relays are shown in
Figs. 6 to 13D, inclusive. When connecting switchboard wires to the coil circuit, be
sure they are kept away from the arc path which occurs when the relay contacts
interrupt the coil circuit.

NOTE 1: When connecting wires to all types of switches, excessive thrust must not be
applied to the heads of the screws as the switch contacts may become distorted
permitting rotation on the switch barrier supports. Likewise the connected wires must

not be pulled away from the switch contacts when forming a wiring harness.
NOTE 2: It is also important that a correct fitting screwdriver be used to prevent
switch contact damage and screw head distortion.
MAINTENANCE
PERIODIC TESTS

During any scheduled outage of the equipment and preferably at yearly intervals,
the relay should be tripped electrically to insure that it js in good operating
condition and that all the circuits are complete so that the breakers can be tripped.

7
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Remove cover, visually inspect relay and trip manually by applying force on the
armature (Step 7 below).

This electrical test may be performed at 70 percent of rated voltage by
inserting the proper value of series resistance in the coil circuit as listed in
Table IV being careful to apply the test voltage only long enough to trip the relay.

TABLE IV
VOLTS DC 12 24 32 48 62.5 110 125 220 250
OHM RESIS-
TANCE FOR 0.2 0.5 1.0 2.0 3.0 7.0 10.0 38.0 40.0
TEST

The following check 1ist gives recommendations to insure the relay functions
properly.

1. Before installation customer should read this instruction book, GEH-2058. A
publication, GET-7293, is also available.

2. Check nameplate for correct model number and voltage rating.
3. Check for proper coil and resistance (Table II1).

4. Be sure coil is connected properly using both coil contacts for double break
action.

5. Each of the coil contacts should have 1/4 inch £1/32" contact gap when open.
6. Check that rollers spin freely on latching assembly.
7. Relay should trip by hand with a 0.025 shim between armature and pole piece.

8. If tripping voltage is too high (should trip at 70 percent of rated voltage),
add 0.015 shim (V-6149118) under pole piece, then repeat No. 7.

9. Wait 30 seconds between operations for continued operation test.

10. In resetting relay, the handle should not be forced against the latch to see if
latching has occurred; instead the handle should be released immediately after
resetting so you do not prevent or delay tripping.

11. Do not try to reset with trip circuit still energized.

12. Be sure the wires do not interfere with the latching mechanism and are within
outer edges of barriers.

13. Be sure tie bolts are tight (25 inch-pounds).
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SERVICING
CONTACT CLEANING

For cleaning fine silver contacts, a flexible burnishing tool should be used. This
consists of a flexible strip of metal with an etched roughened surface, resembling in
effect a superfina file. The polishing action is so delicate that no scratches are
left, yet corroded material will be removed rapidly and thoroughly. The flexibility of
the tool insures the cleaning of the actual points of contact.

The burnishing tool described is included in the standard relay tool kit obtainable
from the factory.

RENEWAL PART INSTALLATION

To remove the moving contact, position the relay so that the contact is open.
Remove binding head screw and round head screw (Fig. 2) which hold the shunt to the
terminal, press in, on the the top of the contact, to release the torque at its Tower
end (Fig. 3) and pull the contact upward and off.

The moving contact has a shoe that is assembled between the contact spring and the
contact. When assembling a new moving contact, the end of the moving contact support
must be inserted between the shoe and the moving contact. Then the contact may slide
down into place and the screws may be replaced. When replacing the round head screw be
sure the lockwasher is replaced and be careful to avoid creasing the thin metal strips
of the shunt. Operate the relay and observe whether the contacts meet squarely and
simultaneously. The contacts can be adjusted by bending slightly with smooth faced
pliers. After adjustment there should be a 1/32 inch minimum gap, with the contacts
closed, between the moving contact and the moving contact support (Fig. 2).

Damage to a fixed contact requires replacement of the complete assembly of fixed
contacts and support. Remove screws, change assemblies and replace screws. Check
alignment of contacts.

To remove a defective coil, disconnect the leads from contacts, then remove staked
screw in bottom of pole piece. Slide coil from under guard and armature being careful
not to lose shim under pole piece. Remove pole piece and position in replacement coil.
Position shim under pole piece and slide coil assembly under armature and guard.
Replace screw and re-store. Check new coil per Items 3 through 12 on check list.

When cams, barriers, moving contact supports, etc., need to be replaced, it is
recommended that the relay be returned to the factory for repair and return.
RENEWAL PARTS

It is recommended that sufficient quantities of renewal parts be carried in stock
to enable the prompt replacement of any that are worn, broken or damaged.

When ordering renewal parts, address the nearest Sales Office of the General
Electric Company, specifying the quantity required and describing the parts.

*Indicates Revision
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FIXED CONTACT
SUPPORT SCREMS,

\\\\\\ FRONT SUPPORT

Til BOLT
MOVIHG CONTACTS (See Fig. 3)

Fig. 1 (8031895) Six Contact HEA61 Relay in Tripped Position, with Cover Removed

LATCH MECHANISM FIXED CONTACT
SUPPORT

iy FRONT
Zz SUPPORT

TIE BOLTS
RECTIFIER-RESISTOR BOARD

Fig. 1A (8028243) Type HEA62 with Diode-Resistor Board
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"OR CLOSING CAM
RNO. | CONTACT
OPENING T SHOWN
SHOWING WIPE
l/ N, —-
32 MIN,
NO.2 CONTACT— ™NO.! CONTACT

NOTCH
IN"B™ CAM — DPENING CAM.
"W* OR CLOSING CAM
FOR NO.2 CONTACT

Shoe 3. Support
Tongue 4. Holding Notch

1‘
2.

Fig. 3 (8918418) Removing and Replacing Moving Contact
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DEVICE FUNCTION NUMBERS

FIELD CIRCUIT BREAKER

PORER CIRCUIT BREAKER

LOCKOUT RELAY, HAND RESET, TYPE HEAG!
DIFFERENTIAL RELAY TYPE 1JD52A
AUXILLARY SWITCH, CLOSED WHEN

CIRCUIT BREAKER IS CLOSED

OPERATING COIL

RESTRAINING COIL

SEAL-IN UNIT, WITH TARGET

TRIP COIL

Fig. 5 (0165A7690-0) Typical Application of Type HEA Relays as Auxiliary Device
in the Differential Protection of a Generator
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Fig. 13B (0246A2252-1) Outline, Panel Drilling and Internal Connections
for Relay HEA62CRL
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Fig. 13C (0246A2253-1) Outline, Panel Drilling and Internal Connectiors

for Relay HEA62CRR
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Fig. 13D (0246A2250-1) Outline, Panel Drilling and Internal Connections
for Relay HEA62CRU
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