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r 
. . , · D-C ·· �ND:E!IVC)�TAGE RELAY 

·· . .  . 

. · 
.. . :: .. ·. ,· . . NGV17A 

t ... 
' •' 

DESCRIPTION 
,I ' • ' , • ' ' ' 

. •; : 

' i. ' 
','• . ·,: 

.•' '  · : ·  .. · ··: · · : The. NGV17 A ·relay ts an ·instantaneous d�c . undervoltage relay with extra high dropout designed 
· ·· spectftcally' to be used to monito� the 4-c charging 

supply for. a station battery to· sound. an �larm lf 

f•; . . ' .
. 

· .. •' , .  . ,........., · . 

.. , '•::. 
I 

' 

ii . . �' ' ,
. . 

this supply fatls. '. · · . . . .• · .  · . '. ' · . 
, ' • ' ' ' , ' • ,  I' 

.: · 
·.
The teleph�rie·type vol�g� : �·nu· · has . a zener 

regulator ln series W\th the operating cc;>U and the 
fixed and adjustable resistors. A.lso th� relay has 
one normally open and one normally closed contact 
but . no target. ·· 1t ts packaged tn. a mplded case, 

; · either flush · or. surface m9unted.' :.It ts normally 
used .in conjunction wtth one tiPAe. delay drop out 

!:·. 
li .. ,, ' ��: : ' 

auxiliary relay. , · · . . , , · . · 

:·. : ., '·· . . APPLICATION .. 

• .• • •.. ···• · Bee au�� the· N.
GV17A picks up at 105% �f drop 

· out voltage or less, tt finds application wherever a 
high-speed, extra htgh drop out, . d-e relay ls *�-
qutred, · · 

· 
. . · · : 

r : ·.·
·
.
· 

usuaily the
' 

NGV17A relay is
.· used to 

'
detect 

::;, . · · · station battery · undervoltage and to ' provide· an 
:: alarm. S\nce some operating conditions may tern .. 
,. porartly lower the d·c voltage, it ts suggest'd that 
!.·�.0.: " . the NGV17A be used tn conjunction wtth a time 

··· . .  

delay auxiliary. relay tq prev�nt false: alarms. 

· 
. 

· ·. :Ftgur� · 6 shows the NGV17 A 'used in .conJunction 
. 

· with a time delay drop out HFA65D relay which 
provides· a ttme delay. of about tw9. seconds and at 
the same · time monitors the a .. c . supply to the 
battery charger. This· arrangement wtll so1.1nd an 
alarm not only when a prolonged d-e undervoltage 

: . occurs but also when the �-c power is lost �ithout 
. waittng for the battery voltage to decay . • · ·· · · . . 

When the NGV17A r�la; . ·la 1 u�ed to monitor 
either a lead·actd or a nlck�l-cadmttim battecy; it 
ts suggested that the drop out be set about 98% of 
the fully charged open circu{t voltage of the ba.ttery. 

(: For example, the fully charged open circuit vo�tage ,, . of a 60 cell lead-acld battery will be 123 volts and 
i,:,r the suggested NGV17A setttng about 121 volts. Also · �!. ••··••· the relay muf!t pick �P at the lowe�t acceptable 
� 1 battery charger output. · . 

• . . · . ��·· .:.: ·.
· 

RATINGS :: 
·,·"' ' 

' I 

: • 
. . · ... · · Table :A·. gives . detatie.ct information on the 

('' · NGV17A relay coil ratings and the r.esisto�s are �� , 
. . 

�tsted on Figure 3. The reatstors. :are ��p,pue
!
d as. a 

TABLE A 

COIL D.C. 
RELAY MODEL RESISTANCE VOLTAGE DC .. . 

NGV17Al 
NGV17A2 
NCV17A3 

OHMS 
2500 
2500 

200 

250 
125 

48 

part of the relay and each relay is caltbrated with 
its resistors . 

Table B gives the relay contact interrupting 
ratings. These contacts will make and carry three 
amperes continuously or 30amperes for two seconds . 

TABLE B 
INTERRUPTING RATINGS 

A-C VOLTS AMPS 
INDUCTIVE* NON -INDUCTIVE 

115 0.75 2.0 
230 0.5 1.5 

D-C VOLTS 

48 1.0 3.0 
125 0.5 1.5 
250 0.25 1.0 

* The tnducti've rating ts based on the lndicttve of an 
average tripping coil. 

CHARACTERISTICS 
. , · 

OPERATING PRINCIPLES 

The NGV17A l�;t a hinged armature type relay 
which operates by electromagnetic attraction. The 
contacts are opened and cloa.ed by the movement of 
an armature wnich ls restrained by an opening spring 
and operated by the D.C. selenoid, The high drop. 
out feature results from the characteristic o! the · 

zener diode regulator. 

: ·. The NGV17A relay pick up can be adjusted by 
means of the vartabl� resistor Rl. The relay will 
pick up at 105% or less of drop out voltage, 

BURDEN 

. The resistances of the d-e windings are given . 
tn Table A. . . . . • 

1:, . 
. 

r'
·
·.•:• . . .... 

Th••• lnlhvcilon• .do not purporl t�'.f:o�er all.�eic;il, �r ��;i�liC)ns !" equipment �or to pro'lide lor every pouiblt 
conf/ngtncy to b• met In connKtlon W1lh mlfalla.hon,. operolton . or. moml•no�•· Should furt�er information be deaired 
or iltould porliculor probftlfll arl•• which art no# cqv•recl 1ufficlently for the pun::hal•r;• purpoie1, the maHer •houlcl 
.be. r.ferrftd to the Gtntral El,ectric Company; ·• . . 
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, 
,, 

The current ·at rated ·volts 
•
whe� set fo� m\ri� •· 

�' \mum dropout,, la glven U\ Table q. 1f the relay ls 
f. . 

set for a h\gher dropout then the current at r�ted 
. .r -<;., vql�s �Ulbe less ••. · ·• . 

' : · : . . ; .•" •• • { , 

. ,
. 

·' ·.·. 
t .. : · · · 

. . . TABLE' c ,, . 

'. :·' • ' " 

:Ma.Xim�rii current : . . '• . . • ' . . . ' 

:.t . 
. ··< :.:'· 

250 v ..• 
125 v . . 

48 v .. 
'24 v . .  

.02 . ·. .02 . . 

.066 : . . 

.03. 
"

.' •
' 

CONSTRUC.TION. ' • ·.··. . ,,. ,: '' ' 

L , 
·�. 

�... 
· The ��lephone ... type · ·��lta'�e · unit, the fi��.d !"rid 

... variable resistors and the zener regulator are 
< ,• 

:
. ' mounted on a compound base� . and �e cover is 

·', · . attached to the. front of this. base. See Fig. 4 and 
"' · · Ftg. 5 fc;)l'. dimensions and panel drtllh1g, · : ·• 

t ·.· ' ' · . . 

· R�CE.IVING� �ANDLlNo'AN.D ST<?R���
.

: 

D-C U�dervoltage Relay NGVl 'lA GEI-90804 

2. With the relay deenergtzecl eac h normally open 
cont.act should have a gap of ,010" - .015". 
Observe the wtpe on each normally closed con
tac� by·deflecting the stationary contact member 

. towa.rds t.I:te f�ame. Wipe should be approxi-
. mately .005". . · · ·· . ' . 

. : 
The wipe on each normally open contact should 
be approximately .005". This can be checked by 

. inserting a ,005" .shim between the· residual 
..screw and the pole p\ece and operatlngthearma
ture by band. Th� 'normally open contacts should 
make before the residual·· screw strikes the 
shim. 

• ' u after th� perfo'rmance of the ACCEPTANCE 
TESTS, the relay is held tn stora ge before shipment 
to the job site it te recommended that the visual 
and mechanicaf inspection described in the section 
on ACCEPTANCE TESTS. be repeated before in-
stallation. · · · 

• . .. · 

. · ·• These relays w.hen
. 
not lncludecl, ·as ·part of a ·� · .· · control panel, wtil be · shlpped ln carto�s. Qealgn�d Also th.e relay should be set at the dropout 

· to protect them against damage.· lmmed�ately upon va.lue to be used and tt should be checked. When 

Y receipt of a relay examine it for any damage sus.. making this check, the relay should be installed in 

k . tatned tn transit, if Injury or damage resulting from its permanent location and preheated. . After the 

�:: . · rough. handling is e:vtdent, file. a damage clal.m at dropout ts set, check that the relay wUl pick up at 'tf.:.· ,. ..· ·.· 

·
•
· once wit� the transportation company and promptly . the lowest acceptable battery charger output voltage. 

. . · notify the nearest General Electric Apparatus Sales Also check that the contact adjustment is correct � · ·.· Office� • · . ·  
·. ·· ,. · . ·. • : .. · .. · .· . '.; . ·(see section on ACCEPTANCE TESTS). 

'• • 
. 

Reasonable cue should be exercised ln unpack· PERIODIC CHECKS AND ROUTINE 
lng the relay. U the relays are riot to be in'stalled MAINTENANCE 

(, 

��.� �{i K ·· �· . 
tl: '· .
I 

immediately, they should be fjtored tn their original 
cartons l n a place that is free from moisture, dust and 'metalllc chips. '-orelgn. matter collf;)cted on the 

.. outside of the case may find tts way lnside when the 
.. cover ts removed .and cause trouble tn the operation 

of,the relay. • , , : ... · \ ;; . . . . · · 
. 

, 
. ; 

A9CEPTANC.E TESTS . ·· . 
t ' 

r. 
�. · · I�mediately upon receipt; of the relay an tn .. f· apection and acceptance test should be mad(! to 
t · . 1 tn�ure that no damage has b�en sustained tn ship• 
,,. . ... ment. r .·, !' ' . tj_. . 

VISUAL !NSPECTIQN 
•:;:, •.•. ·. .. .

.. 
, Check the : n��eplate. sta�pi.ng to insure that 

.t: .· •..•.. , . the model number, rating and calibration range of 
t� . : : ! th� tl!lay recE!iveli agree . With the requisition. 

I • ·· '''· i · . " · ' · ( . · · .: . ; ' 

� · • ·. · . . · .. . ·. · Remoye the relay frorli lts case and check by ��' •.. visual inspection that there are no broken or crackea 
. molded parte or other signs, of physical damage and 

· · that all screws are tight, · . ' ! ! · · · .. . . · · . ·· 
. 

• , �·· ·. ·· f . MECHANICAL JNSPECTION 1 • . . .  

.� 
. . 
· 
. 

• 
. . u' ts :recommended. that the folio�ing mecha� - ·\ nical adjustments be checked: · .. · . · · · ·• •. · , · ·· · ' 

· 1. ··. ()perate the armature by 'band ano\\' 1t to reset to insU;re that all parts are free from friction or . btnas. : · . · · · · · · '·: 
', ·-·' ·.:' 

.. .  

ln view of the vital roll of protective :relays tn 
the operation of a power system it ts Important that 
a periodic test program be followed. It is recognized 
that the interval between pertodic. checks wtn vary· 

depending upon environment� type or relay and the 
user's experience with periodic testing • . · U11til the 
user has accumulated enough experience' to select 
the test interval best sutted. to nis individual re
quirements tt is ·suggested that the following points 
15e checked at . an interval of from one to t:wo years. 
MECHANICAL CHECKS 

Manually operate the armature and allow tt to 
reset to make sure that there ts no exceaatve friction 
or tendency to bind. . . . .· . . 

' • ' Qheck the contact gap and wipe
{ 

valu�s should 
agree with those gtven tn the sect on under AC-
CEPTANCE TESTS. ' 

Examine the contact surfaces for stgns of 
tarntshi.ng or corrosion. ·· 

Set the battery charger at its lowest charging rate and check the pickup and dropout. The pickup 
voltage should be 106% or. less of the drop out voltage. A voltmeter with at least 1000 ohms per 
volt should be used for making the teat. · If it ts 
necessary to make adjustments refer to the section 
on SERVICING. . . 
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.:r. Type NGV 
�i�� · · Voltage Relays 

WHERE TO USE 
The Type NOV relay i$ a hiah·apeed 

relay desia:ned. for c:alibraticn on decrtas· 
ill( voltaae (drop-put), or incr�a•ing 
>t't\4ee (pick-up) and may be continuou*IY 
tr.etih;ed at rated voltage. The NOV19 is a 
�ial relay available for application as a 
battery monitor. 

The NGV is an instantaneous, voltage
operated, hinged-armature telephone type 
ttlaY;:l�j; I'VIi.\,J�e with one. two, or thr� 
�dent Wih.t in on� C.k. ThfJSC uniu 
m dilllaned for dlrect-curtent Wbert the 
rmy• are to be applied to alternatingc 
t�!'ftn!, a bridae·type circ:uit provides full� 
'\1Vt tQCtifl.catlon for the coil circuit See 
Fi&. 2. !1l both the ac and de verlions, a 

leiler diode in the coil circuit establishes a 
ih&rpl} ,d?fined set point controlled by a 
th:\'J�tl\ thi!t i! mounted on the front of the 
:t!a> 

\�,mt �pedfic applications ror the 
!n9• :1:<iil� NGV relay11 are li$ted below: 

, ln�t�';' .\!'�Gus undcrvo!tas� detection 

approximately 2 cycles and the drop-out 
characteristic is sho·.a..-n in Fig, 3. 

The ac burden per clemen; is 4 to 5 watts 
maximum. 

The NGYl9 relay is .a tirru:·<.k!ay; de 
und<"rvo!tage reJ:.i)' with c�.ttl �ngh dropcut 
designed specifically to moniior the de 
charging o:upply for a staiL!n baHery <i"d 
sciund an alarm if this sur,pty f4i�s. The 
reta.v contalns �n kns�aj�� ... ineoi,.;s i.u1der ... 

vohag� unit .:on�e>:tetl to th;; stc;k� 
battr:ry, nnd an a•.;xii;ary Ume-dd�ty '.lni> 
conne-�ted to th-: ac battery =:hars.ing ¥0'-\er 
�upply. 

Th�s time-dd:.:t} unit pro'.�d\'s a rnAt ·  
imurn time del.<Jy of one· half seCi_1iid after 
the 1.mdervoltage un:; operates. Tt l� 'iO! 
stMtitive io f!uCtl.l3tions in the a;: S•.Jppl) 
since it will stay heid-ir. down t0 25 percent 
voltl<ge. If the ae 5upply fails. ),,:;,•.e�e;, the 
tirne-delav unit d�ops out ;md <;e;;;,..,ds tht 
alarm without waiting fc? the bai!ery 
vo;tage to decrease. 

for preferred emeq);em:y throwover 
CJJntd fquipment CONTACT RATING 
Ground fau!t detccti<Hl for fau!ted
�hut ;..�le.;:tion on unsroundtd $ystems, 

;. Phau- fault detection for disabling 
tel�phone .:;r l<"ltroetering services at 

Clost and Cllrry 30 ampc;":; de r�}. 
tripping duty at 250 volts di: or k�s. 

j\aikm.!< with weak badcfe«i on carrier INTERRUPTING RATING 
�hitnn�'t� u�ed for rtl�.y prote;;tion of 
l!�be; H'tminals. 

for Type NGVi7A.17B, 17C, l8A, and 
19A. th� pick-up voltase i� len than 5 
�� higher thart the dropout voltage. 
for all othet type NGV relays. the pickup 
�,,H�gt i� ies3 than 10 percent higher than 
the dropc e�t 'h:·itage. The voltage range 
(rurt rhe L�gir.ning of' the rda)' action tv its 
t!li'npitiion is approxima.tciy l percent of 
lhenucd v<::;ltage. The relay pick-up time ls 
S!L!CTION GUIDE-DC 

r�::·-� �o t).-._: 
Pr�ce� " ·" 

h:3-t!·'!.;ctkrn B-��: · .. 

j' 

7335 

;, �-'. � ? 
\"-" �1 

5--� :;; 

,S;;,_;tion 14 (7380) 
'ie"i!on l {7110) 

Hun:H•;:>Ok S�:c::tion "1212 
Seerion 20 i7206) 
Set:tion 14 (738!) 
S�dion 14 (7382) 
.S<"<:'tlon 21 ('1399) 

T�rget and Cvn�.ti;2t : .. :.ta 
Relay Stand�rdL.,, . . . . · 

F��r'!.�waJ P.nrts Infvrrr,_�\-�.;;_,�, 

fl. I. 
\ i 
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