General Electric Company

Schenectady, NY.

Fuly, 1922

Bulletin No. [GE-476171

TYPE PQ-6 INSTANTANEOUS, HAND RESET,
OVERLOAD RELAY

The PQ-6 relay is extensively applied to
alternating-current cireuits for vavious pur-
poses, the most important of these being its
use for the differential protection of alter-
nators, to which service it is especially suited.

With this differential protection, the possi-
bility of excessive damage due to grounding or

and the PQ-6 relay is connected in par-
allel with each pair of current transformers.
A simple wiring diagram of this connection
is shown in Fig. 1, page 2. The necutral

of the system should be grounded to
abfain -the greatest
protection.

advantage of this

TYPE PQ-6 OVERLOAD RELAY, SINGLE POLE, CIRCUIT
CLOSING (3 CIRCUITS', HAND RESET

short circuiting of phases is reduced to a
ninimum.

This is accomplished by bringing out the
leads of the machine to be protected and in-
serting current transformers at both ends of
the windings. The secondaries of the trans-
formers of each phase are connected in series

. NoTe.—Data subject to change without notice,

With the alternator running normally
the same amount of current flows in
both No. 1 and No. 2 current transformers
and therefore no current in the coil of
the PQ-6 relay. But, in case of an internal
short circuit between phases or an internal
ground (providing the neutral is grounded},
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an unbalanced condition would be set up; that
is, a greater amount of current would low in
one transformer than in the other. In such
case the unbalanced secondary current would
pass through the PQ-6 relay and the relay
would operate instantaneously to trip the
breaker, if this unbalanced current should
exceed the minimum operating point for which
the relay is set. Since the currents are bal-
anced under normal conditions, a sensitive
setting of the relay is possible. .

was impossible for the attendant to act
quickly enough to relieve the machine. This
situation is guarded against wherc differential
protection is provided.

FEATURES

1. The PQ-6 relay contacts are arranged to
close three control circuits. These contacts
remain closed until reset by the operator.

2. The construction is such that the relay
is kept free from dust and other foreign matter.

& Current Transformer No.2

& Alternator
Armature

198y

PQ: 6 Relay

b Current Transformer No. 1

FIG, 1
SIMPLIFIED DIAGRAM TO SHOW METHOD OF WIRING
FOR DIFFERENTIAL PROTECTION OF ALTERNA-
TORS (ONE PHASE)

In totally enclosed machines a ground or
short circuit may easily result in considerable
damage even though an attendant is looking
on. Many times there is no outward indica-
tion to the attendant that trouble exists since
the blower forces the smoke and hot air to the
outside of the station. In such cases the dam-
age is often extensive before the machire is
relieved.

There are also cases on record where, al-
though the fault was detected at the start, it

3. Mantal resetting button is conveniently
mounted on the face of the relay cover so that
contacts may be reset without removing the
cover.

4. The operating coil may be removed
without disturbing the upper parts of the
relay.

5. The cover of the relay:is provided with a
large glass window so that casual inspection
may be made without its removal.

|
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6. The relay operates on a low wvolt-
ampere input: 1 ampere, 6 volts at 60 cycles,
or on higher currents of proportionately lower
voltages.

APPLICATION

The most common applications of the
PQ-06 relay are as follows:

Differential protection of machines.

For use as auxiliary relays in combination
with other relays or devices for closing
tripping circuits and for closing signal
circuits such as bell alarms.

* For each application the diagrams as illus-
trated show the approved method of wiring for
the individual service. Other methods are
possible which are electrically equivalent and
in particular instailations may result in more
economical and convenient wiring.

A C Buses

Machine Protection

Fig. 2 shows the approved method of wiring
the device when used for the differential pro-

- tection of "Y' connected alternators, while

Fig. 3 shows the approved wiring for delta
connected alternators.

Automatic Opening of Generator Fields

Provision for automatically opening the
field ecircuit of each alternator should be
supplied when differential or reverse power
protection is used. The chief reason for
opening the field circuit is that in case of
short-circuited coils, a current would be
induced in the coils as long as there is excita-
tion on the machine, even though the oil
cireuit breaker was opened.

It 15 important to note that the oil circuit

breaker connecting the alterna-

tor to the buses should open
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reduce time of tripping field switch to a minimum.
FIG. 2

additional disturbance on the

CONNECTIONS OF TYPE PQ-g, INSTANTANEOUS, HAND system.

RESET, OVERLOAD RELAYS, CIRCUIT CLOSING (3
CIRCUITS) (FOR DIFFERENTIAL PROTECTION

OF «Y" CONNECTED ALTERNATORS)

* See page 7, “'Proper Loading of Current Transformers,’
for precautions to be observed when it is desired to connect in-
struments or meters to the same sets of current fransformers
with PQ-6 relays.

It is, of course, evident that
under none of the above men-
tioned conditions is the difficulty
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FIG. 4
CONNECTIONS OF TYPE PQ-6, INSTANTANEQUS, HAND
RESET RELAYS, CIRCUIT CLOSING (3 CIRCUITS) IN
CONJUNCTION WITH A REVERSE POWER RELAY
(FOR REVERSE POWER PROTECTION OF

FIG. 3
CONNQCTIONS OF TYPE PQ-6, INSTANTANEOUS, HAND
RESET, OVERLOAD RELAYS, CIRCUIT CLOSING (3
CIRCUITS) (FOR DIFFERENTIAL PROTECTION

OF “DELTA" CONNECTED ALTERNATORS) ALTERNATORS)
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CONNECTIONS OF TYPE PQ-6 INSTANTANEQUS, HAND RESET RELAYS, CIRCUIT
CLOSING (3 CIRCUITS} (FOR USE AS BELL ALARM RELAY)
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entirely overcome by the opening of the oil
circuit breaker first. The trouble is, however,
sufficiently reduced to consider it the pref-
erable method.

This arrangement requires either solenoid
operation of the field switch or a manualily
operated field switch equipped with a shunt
trip coil. Refer to Fig. 2 which shows the
method of wiring.

When a manually operated field switch is
used it will be necessary to provide a circuit-
opening auxiliary switch on the field switch
to open the shunt trip coil circuit. In the
cage of solenoid operated breakers this auxil-
iary switch is part of the standard equipment.

When the Type PQ-6 relay is applied as
above, the hand reset contacts are used to
advantage. By resetting the relay contacts
the field switch may be reclosed while the
main oil circuit breaker is still open.

For Use as an Auxiliary Relay

When the PQ-6 relay is used as an auxiliary
relay it5 operation depends upeon that of
another relay or device. Two of the maost
common applications are diagrammatically
shown in Figs. 4 and 5. Fig. 4 shows the
P-6 relay used in combination with other
relays for the closing of tripping circuits
where reverse power protection is provided.
Fig. 5 shows the wiring when the PQ-6 relay
is used for closing bell alarm circuits.

OPERATION

The Type PQ-6 relay operates instanta-
neously and remains with contacts in the closed
position untit they are manually reset.

When the coil is sufficiently energized the
plunger rises and strikes the contact toggle a
blow at its center. In normal position the
toggle is set with the contacts open and lies in
a horizontal position with its joint slightly
below center.

The toggle springs on either side tend to
hold the toggle in this position, but when the
joint is pushed slightly above center by the
plunger the action of the springs is such that
the toggle tends to fold upward. The mov-
able contact being fastened to the free end
of the toggle is at this time pulled forward and
closes upon the stationary contacts.

To reset the relay contacts when the over-
load is removed, the resetting knob i turned
to the left. The resetting finger presses upon
the contact toggle and forces it to again
assume the normal position with the joint
below center and contacts open.

.With this arrangement a slight pressure of
the plunger against the toggle causes the relay
to function.

CALIBRATION

When the PQ-6 relay is used as an overload
relay for differential protection the calibrating
tube is marked with values which indicate the
minimum current which will lift the plunger
and close the contacts. TFor this particular
service the PQ-6 relay is usually adjustable
between 1 and 2.5 amperes. .

When it is used as an auxiliary relay the cal-
ibrating tube is marked for g plunger setting
such that the relay will be operated by the
minimumm current which may be expected.

For the desired setting the index mark on
the plunger should register with the current
marking on the calibrating tube. Settings
are effected by varying the plunger position
with respect to the operating solenoid.

Relay Contacts

The contacts of the Type PQ-6 relay are
so constructed that positive contact action
is assured when the relay functions. The
fixed contact members consist of flexible
fingers fitted with silver tips which make
contact upon the copper bar of the movable
contact when that member is forced against
the silver tips.

Any one contact finger will carry 20 amperes
momentarily or 5 amperes continuously.
The following tabulation shows the direct or
alternating current which the contacts will
interrupt at different voltages.

Amperes
Voltage Di:'f}crtc,l I’C?ﬁis‘ent m&?&iﬁfg
125 0.5 5.0
250 0.2 4.0
600 0.06 1.0
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SECTIONAL VIEW OF TYPE POQ-6, INSTANTANEOQTS,
HAND RESET, OVERLOAD RELAY, STANDARD UNIT,
SINGLE POLE, CIRCTUIT-CLOSING (3 CIRCUITS)

It must be remembered that when the
PQ-6 relay is used to trip a circuit-interrupt-
ing device, a circuit-opening auxiliary switch
should be provided for opening the trip
current.

ORDERING DIRECTIONS

When used for differential protection of
alternators or in conjunction with reverse
power relays for reverse power protection,
specily continuous capacity of coils desired.

The PQ-6 relays for differential protection of
alternators are regularly furnished with 2-»
ampere coils calibrated 1 to 2.5 amperes.
Other capacities can be furnished with propor-
tional calibrations. (See tabulation page 7.)

When used as auxiliary relays specify
the voltage or current and whether they will
be used on alternating-current circuits or on
direct-current circuits. When used on alter-
nating-current circuits, give the frequency.
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State whether the coils are to be energized
continuously or intermittently. (These relays
should not be enerpized continwously with
alternating current after the plunger has been
raised.) Relays for continuwous service on
direct current are calibrated at 40 per cent of
the rated voltage.

When used as bell alarm relays to operate in
series with trip coils, give the tripping voliage
and the current taken by the trip coils at rated
voltage; if for use with General Electric cir-

.~ cuit breakers give the winding specifications

of the trip coils.

Voltage bell alarm relays should be ordered
the same as auxiliary relays.

The net weight of the P(Q-6 relayis 14
pounds and shipping weight 15 pounds.

Proper Loading of Current Transformers

Any instruments or meters connected to the
same current fransformers should be con-
nected in the secondaries of the two sets of
current transformers in such a way as to give
balanced secondary wolt-ampere loading as
closely as possible and always within 10 volt-
amperes. The total volt-ampere burden in
any case should be limited to a maximum of
30 on either current transformer. Only stan-
dard “K'" type instrument transformers
should beused for this class of service. If the
maximum degree of sensitiveness and reliabil-
ity is required, it is recommended. that current
transformers carrying no other secondary bur-
den Dbe used, and that the secondary loads
from the two sets of current transformers be
balanced.

» ' PQ-6 RELAYS
Rating, Calibration and Volt-ampere Loads of Operating Coils

WHEN USED} AS AN OYER-CURRENT RELAY

FWHEN USED AS A SIGNAL RELAY

Ampere Calibration WSF % Volt Qil Cirenit Voltage of Relay Relay
Rati f Coil . 0 Bresk 4] 1 Coil Setti
of Cotls CAmps.) of Coils | Amperes Trip Coil Eircutt WaF (Ampors)
1 5,.75, 1.0, 1.3, 324157 640.0 30406280 12 3040249 4.0
2 1.0, 1.5, 2.0, 2.5, | *324153 160.0 3040281 24 323874 2.0
1] 2.5, 3.5, 5.0,6.0,| 323230 25.0 3040282 125 324157 0.5
10 5.0, 7.0, 10, 12 324520 6.4 )
3040283 250 324465 0.2
* Standard for differential protection of alternators. 90585 70 /140 323874 2.0
#* Volt-amperes on the standard current transformer basis of 90007 707140 323874 2.0
Sfatr]::pere_?, 60 ;:ycleé;l._aéWﬂ};lreferigce tcg thle_carrtymg ca.pacﬂ;.y
1] r 1ts O
gper:t: %heorelay aE iis 10115 ;ni;egap;r%iiﬁagéguﬁ \?cii?:;??;rez 90011 140 l{ 280 324153 1.0
at B0 cycles, i.e., 1 anipere at § volts, or 5 amperes at 1.2 volts, 90229 140 /280 324153 1.0
ete.) 94065 70/140 323874 2.0
WHEN USED AS AN AUXILIARY RELAY 324161 70/140 323874 2.0
94066 140/280 324153 1.0
Amps 324162 140/280 324153 1.0
Rating | Re- | Cali- | wap | dou
Service of Coils | S1stor ‘t}‘m. of at 324215 36 /48 324520 8.0
(Volts) | g Ivaitey | Coils Rated 3040403 36 /48 324520 5.0
(el
- age
* The coil of the bell alarm relay for signal indication is con-
One minute 126 d-c. | None| 25 | 323821| 0-33 t1_:1&?.cted. mserle.slwithtgx%trigcuil of the ail c_irctlgt lzn]a)t]xkir. Theret;
: - ore pr
One minute | 250 d-c. | 500 | 50 |323021| 0-29 gxeqs‘éii’,‘ée{o?i% Tosistance and insaffisient ourrent to operate both
evices,
Continuous | 126d-c.| 500 | 50 |323921( 0-14 Since the WEF of the ofl circuit breaker and I £
Continuous | 250 d-c. | 1400 | 100 | 323021] 0-14  the cperating ol ae know. the aroper velan oo b ias;of
selected from the table. For example, trip coil WSF 3040282 on
Continuous 800 d-c. | 3000 | 250 | 323921 (-14 - 1]25-voitluperatmg circuits requires coil WSF 324157 for the bell
alarm relay.
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TYPE PQ-5 RELAY

International
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' OFFICES AND ASSOCIATED COMPANIES

Argentina—General Electrit, 5.A., Fasaje Raverann, Av. de Mayo 569, Calle Victoria
s i
Au..mf:.—i\.'f;[?:fun'('ﬁncul Flsosic Co- Tk, Mgy Hause, Cor. Wencmocth Av.
oulbirn St., Sydnev, New South ‘VZIE:, G.P.0. Box %
Aus:rall:n Gl Hirircre Ca, 1-6d., Car. fucen & Litele Collina Sts., Melbaurae,

Aultrlu—]u'h ermznuky I-'zbn'k Fur Ele:msche, Glnhlampz",\'mu"a
i et deh {Pracedes Thom-
snn-"mlsmn & cmls), Soriete Am:m)m: 54 Chaussez de Charleroi, Brussels;
Saint Gilles
Brazll—General Flectiic, S. A., Avenida Rio Dranca, N. 0, Rie de Janeisa, Caiza
dn Postal, 1oy
Geners! Bkectis, 5. Aa Rua Am:in:l: N‘f Sag Paule, Caixa da Postl, 557
Canada—Cznadian General Elecerie Co., King & Simene Str, ‘[‘ummu. Ontaro
Chﬂe-——]nl:mx:mnal Machi S:nll:gﬂ, Casilla 107-84 Anmr.pm, Casilla
alparaisn, Casilla go;
chinnfﬁnﬂeu:n, Deyer & Cm, Lud.,, 4 Yuen Ming Yuen Road, Shanghai, P. O
X752

Inlunallnna1 General Edectric Co., e, (General Office far the Far East exclud-
& Japan and China), 15 Rubison Road, Shanghai, P, O. Box 625
Colombin—Wesslhoels & Pooe, 35 Calle Real, Bareahguila, Apaccade 1t
Wessclhoelt & Foor, Bagata, Apartado 1955
Wesselfoefe & I[:oﬂr, Blegeliin, Apttadn 11

Cuba—Geperal Eleceric Campany, of Cuba, 29 Elb:spo Et,, Havana, Apartado tfBgs
General Eloctsic Campany of Cwha, Santiagn, Apartado §77
Dutch }s'nn ;!ldieu—lmemammal Geaeral Electele Co., 57 Koepang Boulevard,
oerabaiz
Ecupdor—Carloy C!nniuvn. Gua)'léuﬂ Armadu 186
Efypt—DBritish Themeon-Hauston Co., L1d,, Shacia Mada‘l-egh,Nu 15, A, Caird, B, O

ox ot
France and Colonies-—-C ie Franeaise The H ;. 10 Rue de Londres,

Cnmp:znle de Lampes, st Rue la Boctir, Paris
Intesnational General Elcceric Co., Inc., 4 Rue & Apuesseau {VILL Armnﬂ(), Pacis
Grent Britaln and [reland —Briish Thomsan-Hausten Co., Ltd,
]mern:lmnzl Gererl Etortoe Co, Toe., men House, Aldwych, 1_.,..5,.. W.C.z
Greece and C Athens
d—Fhihps Gi Fahni l:n""
Hlmgary —\-mm.,,m Ghﬂlhmp:n & Elekoricirars—A. G., Ujpest

G522

lnuin—%rixish Thomsea-Houstan ., L1d, A-3 Clive Buillidg, Caleutta, F.O.
ox 175 N _ e .
Imem“iuml General Electric Co., Fne., A-3 Clive Duilding, Calcutea, P. O.

7t
i L mson-Houston Ca., Exde, Readymoncy Duilding, Apoll Munder, Bom.
y, B. 0. Box 484

Inlem:umnu'l gmml Etectisc Cou Tec,, Readymoney Wuiding, Apclla Bunder,
Traly and Cu]ﬂl'llns-—(.‘emp:gml Generale Di Eletiricita, ¥ia Borgognone, No.

Fabrs Ton e i, i

ealiz, Milan

Eaciees Efan pee 1s Exbbuicarione delle Lampade, Tng. C. Elerici & Co, Mitan

anun—]ntzmatmml General Electric Ce., luc, 23 Waters 5t., Yokohama, P. D.

Shibeos, }zngmulmg Works, T Shinhamacho Shibaky, Tokso
Tokyo Electric Ca., Ltd., Kawasaki, Kanapawa-Ken,
Mexico—Mexican Genersl E,Ia:lm: Cn, San Juan ﬂ= Letran, No, §, City of Mexica,
Apartada 403
M:m;an Gencnl Electric Co, Sector fuarer, Calle 16163, Guadslajara, Jal, -
etk
Mericon Gomol Electrlc Co, Edthcio Elizando, Macterey, N. L., finareado 115
New Zealand-—Narional Elccrrical & . Engineering Ce., Lt An:‘khnd Dunedin,
Cliristchurch, Wellington
Paraguay—General Electric, 8. A., Pasaje Roverano, Av. de Mayo sho; Calle Vicenriz
It Enenas Aires, Argemma
o & Co., Lima
Phﬂlp}l‘me Islandsfl’mﬁc Cormercial Co., Manils.
Ports —Internatiomal General Electric Gt Inc., San, Juan, P. 0. Box 120
Purlugnl and G i dad Lhonca de C Blecericas, Praca dos
R:s::uradnrcs 78-1%, Lisbon B
*Rusalp—I¥, 2 K =|ru,guri and Viadivostak
SuuthA%ﬂra—gnursh A[n]::ll: Gene]::l Fl:grtn: Ca., IL"ISJ L l]mtdmn, Marshall &
immonds _S8ts,, Johannesburg, Trapgvaa
South African General Electric Cp, Led., Tyne Bulldmg, C-r Eung & Dorp Ss.,
Ca |():luw“l P, O,
Spainand Cola

B
i Yhctien de ciones Electricas, Plaza de Can-

£, Apartado goo, Madrid mem
Sociedut Toerie dr Craarustcimes Elccuicas, Ramily de Catalung 1. Barcelona
Umguny—nmml Flecerie, 8- A., Calle. Umglﬂ) 751, Moentavideo, Casilla Correos 360
Venaznela—Wessethoolt & Boary Caracas, Apastade t




