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APPLICATION

The Type HGA18M and HGA18N reclosing relays are usually applied with transmiSSion
line circuit breakers where a single high-speed reclosure is desired, and if this
single reclosure attempt is unsuccessful, it is desired to lock out the breaker. The
external connections for such an application of the HGA18M relay are shewn in Figure 1
where two 52/b contacts are available, or in Figure 2, when only aqne (52f/bjcontact is
available. Note in Figure 2 that when only a single 52/b contact is“usedsfan external
blocking diode is required to avoid a sneak circuit.

Typical external connections for the AC relay, Type HGAI8N, are shown in
Figure 3. Operation of the reclosing relay is initiated by a 52/b contact when the
breaker opens, and reclosing of the breaker is by means of%the indicated circuit
breaker control device.

A capacitor discharge resistor is provided betweennhterminals 6 and 9 of the
relay case to provide a means of disabling the recle@singfrelay by use of an external
contact if desired. For example, the user may wishy,te pérmit a reclosure following
a high-speed pilot trip, but cancel reclosing following @ delayed backup trip. This
external reclose-cancel contact should be an, electmically separate contact (i.e.,
"dry" contact) to avoid the possibility of a speak “gircuit introduced by protective
relay circuits.

When making the connections, it is jimportant to note that the operating and
holding coils produce flux in the same sqmagnetic circuit. Therefore, the polarity of
the connections to these coils, as shgwn in Fiqures 1, 2 and 3, must be observed.

GENERAL CONSIDERATIONS

The following general points/ must be considered when applying automatic
reclosing relays:

Interrupting Rating of the PowerhCircuit Breaker

The derating factorpapplicable to the interrupting rating of the power circuit
breaker should be checkedyprior to the application of a reclosing relay or the
selection of a reclosing cygle.

Closing Control Circusdts

When automatie, re€losing is used, it is essential that the closing circuits
with solenoiddmeghanisms ensure complete closure of the breaker, even though the
auxiliary switehfon £he breaker mechanism opens before the closure is complete.

Latch-checking Switches

In order to ensure successful operation of a breaker being reclosed by a Type
HGA18 relay, the breaker mechanism must be equipped with a latch-checking switch if
the meehamism 1is trip-free. This switch ensures that the mechanism latch is
property.iset for reclosure before the closing circuit is completed. Latch-checking
switches are not required for non-trip-free mechanisms.
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Control Switches

A control switch (typically model 16SB1B9) should be provided with autematic
reclosing schemes using the Type HGA18 reclosing relays. This switch includes contacts
to prevent the breaker from being automatically reclosed after it has been tripped by
the control switch. The breaker must be reclosed by means of the switch before the
automatic reclosing feature will be restored.

Undervoitage Devices

Where undervoltage devices are involved on the circuit fed by the breaker, it is
usually necessary to coordinate the reclosing time and_the, trip time of the
undervoltage device to ensure that the desired results are obtained. Where the
undervoltage device is involved in a throw-over scheme, the%initial reclosure usually
should be faster. Where motor control is involved, it may,or may not be desirable for
the initial reclosure to be faster. Each applicationgShould be checked to determine
the required coordination.

Associated Protective Relays

If high-speed reclosing is to be successfdl,“the protective relays that tripped
the breaker obviously must reopen their contaats “before the breaker recloses. Some of
the superseded types of induction time-overcurkent relays are not suitable for use with
high-speed reclosing.

If distance relays are suppliedgfrom lime-side potential, their contacts should
be supervised by the contacts of imstantaneous fault detectors to ensure that the
trip circuit is open before the breakeryrecloses.

CONSTRUCTION

The components of eath welay are mounted on a cradle assembly that can be
easily removed from the reflayycase. The cradle is locked in the case by means of
latches at the top and ,bottom. The electrical connection between the case and
cradle blocks is completed ®through removable connection plugs (see Figure 9).
Separate testing plugsfCan ®be inserted in place of the connection plugs to permit
testing the relay in %ts case. The cover is attached to the front of the case and
includes two inter)oeck “a@Fms which prevent the cover from being replaced until the
connection plugs have been inserted.

The casé is suitable for semiflush mounting on panels. Hardware is available
for all paneld thicknesses up to two inches; however, panel thickness must be
specified wheny ordering the relay to ensure that the proper hardware will be
provided. Outline and panel drilling dimensions are shown in Figures 10 and 11.

Contact «circuits of the Type HGA relays are closed or opened by moving contact
arms controlled by a hinge-type armature, which in turn is actuated by the operating
coil “@ndyrestrained by an adjustable control spring. The lengths of contact and
armature gaps are adjusted by means of screw contacts and locknuts in the front
fixed contact positions. Armature gap (and back contact wipe) can also be
controlled by the screws and locknuts located on the moving contact arms. The
hatter features make it possible to reduce the pickup energy and pickup time to
relatively 1low values. Only one normally-closed contact (not electrically
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CONTACT CLEANING

A flexible burnishing tool should be used for cleaning relay contacts. Thiswsis a
flexible strip of metal with an etched-roughened surface, which in effect resembles a
superfine file. The polishing action of this file is so delicate that no scratghes are
left on the contacts, yet it cleans off any corrosion thoroughly and_rapidly. The
flexibility of the tool ensures the cleaning of the actual pointsgfaf contact.
Knives, files, abrasive paper or cloth of any kind should never “be used to clean
relay contacts.

SERVICING

Although the relay has been adjusted at the factory, %a check may show that
adjustments have been disturbed. The following adjustments can be made to restore
the desired operation.

The contact wipe, measured by the gap between‘the aemature and pole piece when
the normally-open contacts just make, should be 0.02 Sinch. This gap may be obtained
by means of the adjusting screws in the movingycContact arms. Locknuts on these
screws should be tightened after any adjustment?:

Minimum recommended contact gap is 1/16 “imch. This can be set by turning the
right-hand contact screw in until the n6rmal®y-open contacts are just making,
backing it off 3-3/4 turns, and then locking/it“securely in position by means of the
locknut. If the contact gaps are madé shorter, the interrupting ratings Tlisted no
longer apply.

The resetting time of the relay 1§,the time required for the capacitor to store
sufficient energy to operate or pfickyup the relay unit. Steady-state DC voltage
required to pick up the relay unitfis considerably less than the capacitor voltage
required. Control spring tensign of “the relay may be changed for slight adjustments
of the resetting time. Thi%s _isydone by changing the position of the spring in the
notches on the armature tails ‘er by shifting it from one hole to the other of the
anchor pin. If it is not possiblte to increase reset time to 15 seconds by adjusting
the spring, it is permissiblento increase the armature gap by means of the back
contact until the requip€d charging time is obtained. The contact gap in this case
will be approximately 1/8 inch.

The charging resistor, Rl1, and capacitor were selected to provide the normal
resetting time at“wratedfvoltage; however, longer or shorter resetting time may be
obtained by changingW%the values of these components. For longer times change the
capacitor; for, shorter times, change the resistor. The new value of resistance or
capacitance may“be gelected using the following formulae:

RIA =2 g
L}
and
C
o —L (T2 - T1)
T

10
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where:

R1 = resistance (in ohms) in relay as shipped

R1A = resistance (in ohms) required for desired resetting time
T1 = rated resetting time (in seconds) of relay

T2 = desired resetting time (in seconds)

C1 = capacitance in microfarads in relay as shipped

C2 = added capacitance in microfarads across terminals 8 and 9.

RENEWAL PARTS

Sufficient quantities of renewal parts should bé%kept in stock for 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. Specify the name of the“part.wanted, quantity required, and
complete nameplate data, including the model%number of the relay.

Since the last edition, Figures 10 and 11 have been revised.

11
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(+) DC _
Tg 1z
5C NOTE 2 y T 29 ue
. \: A
— §E:2 52 o
NOITE 7 5 ‘A NOTE™3
5 T log 79 52 CLOSE
100 | y CIRCUIT
79
) 3 HC
79 NOTE
NCTE 10 y
Yy ,
(-3 bC
INTERNAL
52/CS 79 - HGAIEM 0285A5704
6B |cose Gost | Taip | JEIP
, 511 X °] OC - OPERATE CCIL
oo OofO o - - X_| HC - HOLDING COIL
3 ui3 T - TARGET
oiko OO T X CAP - CAPACITOR
5 ’J) 6151 A X
o4 oo 6 | X X

NOTE |: DISABLING CONTACT, TO BESUPPLIED BY USER.

NCTE 2: "TWO BREAKER b SWITCHES ARE NECESSARY TO AVOID A SNEAK CIRCUIT.
WHEN ONLY ONE b SWITCH 1S AVAILABLE, SEE DRAWING O2B5A028B7

NOTE 3: IF TARGET OPERATIQONS NOT DESIRED,SHIFT INT. JUMPER FROM IA TO L
NOTE 4: TERMINALS 3 AND™I0 MUST BE OF .SAME D-C POLARITY.

Figure 1 (0285A6286-0) Typical External Connections of Type HGA18M
Relay Where Two 52/b Contacts are Available
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52

CLGSE

CIRCUI' T

INTERNAL

79 - HGAIBM 0285A5704

OC - OPERATING COIl

HC - HOLDING CoiL

T - TARGET

CAP - CAPACITOR

RECTIFIER 295B233

NOTE

NOTE y
Y
(=) DC

52/Cs NOR AFT

16SBI B9 OLOSE | cLosE NO-’FNA{:T TRIP
{ 2l ! X
OO0 Oofro | 2 X
3 uil3 X X
ol O[] X
5 'J, 61 o1 X X
o4 oo} 6] X X

Gl2 U8 OR 125V DC

GI3 25Cv DC

NCTE t: DISABLING CONTACT, 7TO BE SUPPLIED BY USER.
NOTE 2: RECTIFIER 1S,NECESSARY TO AVOID SNEAK CIRCUIT WHEN USING ONE

BREAKER b SWITCH*FOR INITIAT'ION.

SEE ALSO DRAWING 0285AG286

NOTE 3: IF/—;T%ORC‘:ET Q@PERATION IS NOT DESIRED SHIFT INTERNAL JUMPER FROM
NOTE 4. TERMI!:JALS 3 AND |0 MUST BE OF SAME D-C POLARITY.

Figure 2 (0285A6287-0) Typical External Connections of Type HGA18M
Relay using One 52/b Contact and a Blocking Diode
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NOTE 12 DISABLING CONTACT,TO BE SUPPLIED BY USER
NOTE 2. IF TARGET OPERATION IS NOT DESIRED SHIFT INTERNAL JUMPER FROM

(X) IA TO |
3 152 J74°) *Liso L 152X | 1s5px
T 1 S Tl 1] I I R
NOTE-2 - L — 152X
11 ?;_—J PN
179  NOTE-!
12 2221 150x
g 152
152 CLC
LC
> 152X
(Y) EXT.CAP IF USED

T JCONTACTS OPENED MECHANTCALLY &Y CUOSING SOLONGID OR WHEN

152X IS DE-ENERGIZED.
TA — CONTROL SWITCH (152CS)
ﬁgsngTgNDCLOSE NO@“L‘(’)@ETER NORTMMAPFTER TR I A MODE L 1esausg“j
; %1 SPRING RETURN TO NORMAL-
94H3CH*£>3 - 4 X{X DENOTES CONTACT CLOSED-
, NTACTS SHOWN .IN NORMAL
Q?:fCHEP 2 % AFTER CLOSE POSITION.
OO AFOreT—x— X
1 FREND
SYMBOL | DEVICE DESCRIPT | ON
152 CARCUN BREAKER

152CLC CIROUIT BREAKER CLOSING COIL

152b CIRCUIT BREAKER AUXILIARY SWITCH

152CS | 165B1BI.[CIRCUIT BREAKER CONTROL SWITCH

152LC CIRCUIT BREAKER LATCH CHECKING SWITCH

152X__| K-6375988| CIRCUIT BREAKER CONTROL DEVICE

179 |HGAIBN ™ |RECLOSING RELAY

179 CAP RECLOSING RELAY CAPACITOR
179HC RECLOSING RELAY HOLDING COIL

179 oC RECLOSING RELAY OPERATING COIL

179 RES RECLOSING RELAY CHARGING RESISTOR

797 RECLOSING RELAY TARGET

% = TERMINALS 3 AND I0 MUST BE OF THE SAME POLARITY,

Figure 3 (0285A6288-0) Typical External Connections
for Type HGA18N Relay
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DISCHARGING

RES. 100N
— o 2 ‘T —9—
T H s
¥ ' ¥
Sls | == <po - A< - i
£ N L }
T G Ly N ]
el
2
r= i
i|(2_r
oo
P!
L d
i* V¥ W \/ \/ \\Z \V} \/ v \\J
I Y VesSY Y Y Y Y Y
e * |
|
‘ ‘ @ r——‘ '-H-)‘
2 4 6 | 8 , 10
|
4___”___,.J

= SHORT FINGER

EXTERNAL CAPACITOR
(WHEN USED)

Figure 4 (0285A5704-0) Internal Connections Diagram for
Type HGA18M Relay (Front View)
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® 12 14 .
/ /\‘/I
/\;+é /'\5*é /\7+< /\;*é
T H
'S 25
513 = Sp
E L i L
T N
G
Mot
ha !
P
L 0
Lrd
x VAR \r / y
O [ ’
()
5 7
® r— @ '()
4 G | 8 o
L} _l

. EXTERNAL GAPACIT OR
$: SHORT FINGER (WHEN USED)

&

Figure 5 (0285A5705-1) Internal Connections Diagram for
Type HGA18N Relay (Front View)
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FORFULLWAVE RECTIFIED
SOURCE OTHERWISE SAME
AS ABOVE FIGURE.

Figure 6 (6400546-4) Testing Connections for Type

HGA18M and HGA18N Relays
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ol /g—éDlA.
et 3 ﬂ
e o |
(7 j —r mrl)co
@ ® @ —|o
© § © |
3

OUTLINE

O 0 C O O )

/SC REW"A"

ASM.SCR.A"
HERE FOR
SINGLE UNIT

SINGLE END
enses N

0O

QO

df—-\@
Qpc@
d © ©JF

i ©AC©J D

o O Q0 O
\OOOOO

_/

FOR MOUNTING ON SINGLE UNIT CASES

9 ©
o ©

T A

@
©

=4

FOR MOUNTING ON ALL OTHER CASES

Figure 7 (0246A6996-0) External Rectifier Outline and Panel
Drilling for Type HGA18N Relay
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18 AD MACHOLES

PLAN VIEW &4 ¢
1 F
- i B U 520 MAX. DRILBING PLAN
C
D

EJ_ I T

| E

FRONT VIEW
CAPACITOR BRACKET
5246A9024 03020820 DIMENSIONS
PARTNO. | uf [PART NG, A B C D E F
0250A 25 210 216 | 1.3l |2.016 | 212 |3.000 |2.562
0300A 30 210 216 | 131 |2.016 | 212 |3.000 [2.562
0400A 4.0 205 216 | 13 |3.391 | 350 [3.000|2.562
0500A 50 78 216 | .31 |2.672 | 288 |3.000 [2.562
0600A 6.0 15 29l | 1ol |3750 | 388 [3812 |3.375
0750A 75 178 2ol | 191 [z.e72| 2.88 3812 [3375
0B800A 8.0 179 29 | 191 13.016 | 3.12-| 3812 |3.375
1000A Te, 115 291 | 191 [3750 ]| 3883812 [3.375
200A 2 122 29 | 191 |4.125 | 425 |3.82 |3.375
[500A 5 122 366 | 1.97 |4.125 | 4.25 |4.562 |4.125
2500A 25 213 366 | .97 |664! | 6.75]4.562 |4.125

Figure 8 (0285A6143-0) External Capacitor for Type HGA18 Relays
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CONNECTING PLUG MAIN BRUSH CONNECTING BLOCK

AUXILIARY BRWESH TERMINAL BLOCK
SHORTING BAR

NOTE: AFTER ENGAGINGLAUXILIARY BRUSH CONNECTING PLUG
TRAVELS 1/4 INCH BEFQORE ENGAGING THE MAIN BRUSH ON
THE TERMINAL BLOCK

Figure 9 (8025039) Drawout Case Contact Assembly Cut-away
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PANEL LOCATION

SEMI-FLUSH SURF ACE (2> 5/16-18 STUDS
R TA-vE MTG. MTG .| FOR SURFACE MTGg
i |__
ﬁ»} \§j Hj | | ‘
| |
:L . 8.378
| - 24.2MM
| |
9.125 | (4> 10-32 X 3/8 $_ - STUD
230MM | MTG. SCREWS C-10-32 NUMBERING
I STUDS
| - 9 75 3 1
. GLASS | , ! OOOOOOOOO
N /, | T =
| o) O EI S | | J ! [(o8 6 4 2
1,125 _ ol |ewr [ - &2 BACK VIEW
1/4 DRILL 29MM 6.187 3,0
gMuDLES - 157MM - 76MM| -
i 1 S/ N CUTOUT MAY REPLACE
j . I A= DRILLED HOLES
P L o
> 187 | 4,406 1,156
S &MM § 112MM _i_ {—BQMM
I t 3.0
- —F-——11- ‘ \2 76MM T ‘
4.375 } cuThUT g%812% 3 506 "["'Q' ‘
112'MM —; 224MM 99MMi ) ! T oS
> <p)- KOO0 |1 468
| ! ! _} OO OO 3§
i 718 .250
— 28431 20 1 8MM / "H"EMM l *
7 2MM
218 ! | imelW|wer218 S o5 [-— .S00
SMM SMM . - 13-3M?4 - 12MM
S5.682 PANEL—"]1 (TYPICALD
144MM 2/4 DRILL

PANEL DR IZBING

FOR SEMI-FLUSH/MOUNTING

FRONTY VIEW

TYPICAL DIM.

INCHES
MM

CASE

10 HOLES
1 9MM PANEL DRILLING
FOR SURFACE MOUNTING

FRONT VIEW

5/16-18 STUD

VIEW SHOWING ASSEMBLY OF HARDWARE
FOR SURFACE MTG. ON STEEL PANELS

Figure 10 (6209271 [8]) Outline and Panel Drilling
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PANEL LOCATION

(2> S/16-18"STUDS ™
6.625 SEML}E}USH SUS?gCE 10-32 / FOR SURFACE MTG. ™
~—— 168MM T ™ (MIG. 0. [ STUDS
| — I—
P ——1 fl 38884
| @ O OO O
5 gas (2078 16 1412
! | 25 0MM
|
10.312 [ (4> 10-32 X 3/8} STUD Ay,
b -t
| 1038 °o 7 2 3 1
GLASS = SFUDS OO 000
1o ~J Hi . 7 3829¢9
'@ : 18;) , . LJ 1 [1o 8 4 2
: 75 = BACK VIEW
—- al}—— ——
174 DRILL =M . 6:187 lgﬂ, 30 ’<_ CUTOUTS MAY REPLACE
4 HOLES 157MM 7EMM

R~ DRILLED HOLES
\

EMM
. J =
T ‘ A
fA[ f e apexs IR
f 2.781 ' soum | P48 DRI i :

7 1MM t X3 15MM—77———1;i§;ji: |
& 58MM

| O -
1545’,46,§T CuTOUT 10,000 4450_{ _[“¢“_‘T * 247
' 6

v
Fdh N
v

294MMIy 1 1 4MM

4 718 ,l .es0| |
——-»1328;3'—4—— 18 1 8MM / F 6M.MJ | *

L
N

A7

Fan

A
s

.218 : _
sSMM o T TN SMM X - 5.325 ‘ !"‘_ '1233
5.687 ! 133MM CTYPICALS
g
144MM PANEL~// _ L
3/4 DRILL
20 HOLES
PANE L o DRWL L'BNG q 19MM PANEL DRILLING
FOR SEMIAFLWUSHWMOUNTING FOR SURFACE MOUNTING
FRONT VIEW CA FRONT VIEW
' 3.0 \—-5/16—18 STUD
TYPICAL DIM. ""'] 76MM [
INCHES VIEW SHOWING ASSEMBLY OF HARDWARE
MM FOR SURFACE MTG. ON STEEL PANELS

Figure 11 (6209272 [7]) Outline and Panel Drilling
Dimensions for Type HGA18N Relay
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