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FACILITIES DEVELOPMENT DEPARTMENT : . Esgné»g—n R
S I T - - Dwg. Issue 16-D L
POWER SYSTEMS . T A R )
100 & 700 TYPE PLANTS s S T D I

CHARGE CIRCUIT G R

-USING REGULATED RECTIFIERS -

- 10-400 AWPERE 44-50 VOLT
1104 & 704G PLAHTS

CHANGES
'A. CHANGED AND ADDED FUNCTIONS

Al Information added for increasing

capacity of Plant to LOO amps by ad-
ding Auxiliary Charge and Discharge Circuits
to existing Plant, *

A2  Added facilities for maintaining dise
charge voltage at nominal 50 or 52
volts with selection under control of key.

A.3  Added lamp which, when discharge
~ voltage is maintained at nominal 52
“wolts, indicates when discharge voltage is
returned to 50 volts for test or other
purposes. B L

‘B, GHANGES. IN APPARATUS =
B.l In Fig. B, (REL TST) jack added.

B.2  In Fig. 4 (50-52 VOLTS) key, (50 V)
- relay and (50 V TST) lamp added.

B.3 . In Pig. 4 {CHO-FLOAT) key is changed
Cfrom 2724 {vB" option) to 272D ([nAn
option) types L SRR
“Bsh In Flg,. & {RTF} rheostat iz changed
, from.300 ohms ("BY option) to 400
- ohms  {"A" option). "

D. ﬁﬁSGRIP?Iﬁﬁ OF CIRCUIT CHAWGES

= Dl Qeferenees”ﬁs Auxiliary Charge Cir-
: -euit added in order that gapagity of
Plant may be ingreassd to LO0 amps.

D.2  {50-52 VOLTS) key added to provide
control of ﬁiseharge voltage.,

D.3 (50 V TST) lamp added which, when
digcharge voltage is maintained at

nominal 58 volts, indicates when discharge

voltage 1s returned to 50 wvolts for btest or

other purposes. 7
D.4,  (REL TST) jack added which permits

adjustment of (R), (L) and (A} relays
without disconnecting any leads.

>f ALl other heé&ings under Changes, no change.

1, PURPOSE OF CIRGUIT -

3.1 To §eri§e‘é&%amaaic,stérting~éa§ i

?riﬁt%é in U, 5. L.

*
X
5

‘ 4
1.1 To provide automatic starﬁiﬁg and v
stopping of rectifisrs under eontrol 5

of charge circuit load and battery voltage. N

\§3:§ 

1.2 To maintain the battery within the
proper voltage limits; during fleating

a§§ charging, by means of automatic regula=

tlone . B Lo ’ .

2, WORKING LIMITS g
2.1 bh=50 or h4-52 Volts,
3. FUNCTIONS |

of the charge circuit load and battery
voltage, x LT I

stopping of rectifiers uﬁder'gcnﬁrbi-’-;":’“

3.2 To regulate the battery v&iﬁage §?4'
: means of automatic regulation.

3.3 To provide facilities for disconnsgte .
ing any rectifier from service and . -
automatically transferring the starting con=
trol of this rectifier to the succeeding
recbifisr. : . e

3.4  To prevent overloading a rectifier
due to low battery voltage or high =

‘A0, voltage conditions,

3.5 To provide a time delay feature. to
prevent regulation control from ine
croasing the output of an incoming tube rege
tifier until the rectifier tube filaments
have reached operating temperature,. ’

3.6 To provide means for iﬁareééiag can
pacity of Plant to 40O amps by adding
Auxiliary Charge Circuit to existing Plants,

3.7 To provide facilities for allowing
discharge voltage to bs maintai§§§4

" at nominal 50 or 52 volts with gelection
- under control of key. ' o

LB,S To provide lamp whish;'whén/éiseharge‘

voltage is maintained at nominal 52

volts, indicates when discharge voltage is
< returned to 50 volts for tast or other
purposes. :

'?aga 1
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&,) G§§§33?§§S‘QIR§§IT$ the current flow is opposite tc‘its polér~
, ization. ) -

kol SD-80714-01 Regulated Rectifier ~ o

e Circuit,. een B When relay (R) operates it puts bat- .
~bery on the "R% lead to increase the re-
ctifier output. It also connects batte

; » ! <
G R ‘ gecondar nding of (I and capacitor
ko3 3D-80720-02 Discharge Circuit. “{RC2) teygreuﬁd %&usas relay (R}§té cyer:ts'
. ; ' : . . il ositively. As the capac¢itors charge, the
Lol - 3D-81270-01 Auxiliary Charge Cireuit, iurrea%’ii the operating direction §h§a the
: . -secondary winding decreases and the current
b5 SEnSl??l»Qi Auxiliary Discharge thru {Rﬁf} sees%dary winding of (R}, in '
Circuit, the releasing direction and R2, to ground
© causes relay (R) to relesase. Upon release
DESCRIPTION OF OPERATION of the (R} relay the capacitors discharge
: N thru the winding in the direction to hold
5, GENERAL » the relay released., This gives a pulsing
X “ : operation to the relay when the current in
5.1  Voltage Control Equipment _ the primary winding is just sufficient to
cause the relay to operate. As the current
The apparatus in Fig. 4 serves to in the prinary winding increases, the oper-
control the autg&;t of the rectifiers and ated periods become longer and.the released
maintalin ¢lose battery voltage: The leads periods become shorter. At approximately B
(VR+} and (VR-) are connected to the battery 5.2 ma. in the primary, the current thru the
to be regulated through the discharge cir- resigtors is not sufficient %o cause release
cult.  The (CHG) rheostat, (REG) rhsostat - of the relay. This type of operation gives
and resistances (E) and (F) form a potentiom a correction rate which is proportional to
meter across the battery., A positive  “the amount of error signal from the ampli-
obential, Wwith réspect to the cathode of fier circuit and tends to prevent over-
i?g} 1s taken off the potentiometer at the  correction whieh causes hunting. :
REG} rheostat. This positive potential o T \ S
is“eggesed by slightly higher 22.5 volt The operation of the (L) relay in-
grid battery and the resulting negative volves a pulsing circuit like that de- s
potential is applied to the grid of vacuum = scribed for the (R} relay to reduce battery
tube {V2). Variations of the battery volte charging current in small steps and thereby
age then reflect inversely to the grid of prevent hunting, If the voltage of the
the amplifier (V2). The small changes in battery rises or decreases out of the
grid voltage are amplified by vacuum tube floating range sufficiently to cause an
??2}, This amplified output voltage ap~ unbalance current in the bridge of approxi-
fears as a voltage drop across resistance mately twice the magnitude required to o
D) which is applied to the grid of vacuum ‘operate the (R} or ?L}.reéays, the (4} relay’

.tﬁ’%g {vi},

will operate. The operation of the (4)
» N : . relay provides ground to Fige 5. = :
g {B)a§aum tu@egé?l} gnﬁ gesisiansis,{g} . ‘ s { )i , ‘ SR
~an orm a bridge circuit, the plate- . The [CHG) rheostat is normally shorted
cathode resistance of (V1) fééming the by the (CHG) key when the battery ig being

variable in one arm of the bridge, Relays floated, If the key is thrown

(L), (A) and (R) are comnected in series {CHG) position the’ihacstat/ﬁz ggniggteé

across the galvanometer corners of the into the potenticmeter circuit which raises
~ bridge. The battery supply to the bridge the wean value of the regulated voltage for
" is connséted directly to the (VR-} ang . overcharging the ba%te?g without disturbing

(VR+) leads. When the battery voltage is the setting of the (2:3) rheostat, ’
~at the regulated value She voltage applied : o

%o the grid of (V1) is a value which pro=-  The (50-52 VOLT) ey, when furnished,

?;iégs ES pia?‘aﬂ_gathgés rgsistaﬁce which coitrols thg liﬁi§5 ol Lhs Plaﬁt: . ?ha '

balances the bridze and no current flows (CHG-FLOAT) key oper 3 described above

through the (L), [4) and (R) relays. , rggé ies& of the po s of the (50-52

. N i } g}f‘ . .

Yol Ei a§§.re§u}ated ?alggge gjarsases

elow the fleating range this change id The prid V. ohas a4 JX

voltage is reflected through the potentioes voltage gf22§§5§§2§§§§’ §§§ §§1§§§§§§§ the

meter to the grid of (V2) which amplifies battery should not be measured with a volt-

the change but reduces the magnitude of - meter but its condition tan be determined

the voltage applied to the grid of (Vi). by means of the (REG) rheostab. When the

This change in grid voltage unbalances the battery is new the (3BG) rheostat will be

bridge to cause current to flow in the , near its counterclockwisé end and when it

relay circuit in a direction to operate is in its maximum clockwise position and

the polarized relay [R) but does not : the floating voltage cannot be obtained,

operate the polarized relay (L) since the gria battery should be renewed. The

Page 2 ‘ ' ' .
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condenser (E) serves to filter the voltage
supplied to the grid of (V1) since the

amplifier tube (V2) amplifies any pulsating
or A,C. voltages that appear on the battery
veltage. ,

v The varistor (H}, condenssr {(C) and
secondary of the transformer [Tl) serve as
a small half wave rectifier to provide a

%»c}pi&te voltage for the amplifier tube
¥2) . ’

5.2 'édjuztment of ?elﬁagg Control
Equipment

With the (REG) key in (MAN) position,

{CHG-FLOAT) key in (FLOAT) position and {(HEQ

rheostat in maximum counterclockwise posi-
tion, adjust battery voltage by means of
manual control until float voltage is ob-
tained.

With the above float voltage move
(REG) rheostat in a clockwise direction

until both the {R) and (L} relays are re-

leased, o

With the (REG) rhecstat set as above
and {(REG) key in (MAN) position and (CHG)
rheostat i1 maximum counterclockwise posie
tion, operste the (CHG~-FLUAT) key to the
(crg) position, then slowly rotate {CHG) -
rheostat in a clockwise direction to a
point where both the {R} and (L} relays
are released. The battery voltage at which

these relays must release will vary depend-

ing upon the circult options used and the
position of ‘the {50-52 VOLT) key. The

" woltages for each of the variocus combin~

ations of options and the position of the
(50-52 VOLT) key are listed balow.

Pptions Used

Position
bn Discharge |of (50<52 ) :
Circuit VOLT) Key ‘| Battery Voltage
5D-80720-02  § (See Note) | {Velts Per Gell)
' ’ J€.2 OF as ciose
below this value
o , as possible and
- G&J - 50 Cistill prevent the
: operation of the
voltage alarms
; during ah&rgiﬁg.
G&K o0 2.3
Fad 50 ' 2.2
F&K 1 50 2.3
F&d 52 2,25
Hote:

Operation with [350
in (50 VOLT} position iz
operation _with "BY option.
VOLT) keyl.

-5
Ed
iead

' VOLT) key

s
L]

&

6. CIRCUIT OPERATION
6.1 General

For the purpogse of describing the
operation of this eircuit, let us assume
;§ hgie four rectifiers each arranged per

lg’ £ ] .
Fig. 2, Rectifiers 2, 3 and 4 being asso=
ciated with first, second and third Figs. 3
respvectively. . T .

6.2  Hormal Operation

With the rectifier kevs in the"Normal®
and YON" positions, battery over the ®TRY
lead causes the operation of the (TR) relay.
Relay (TR} operated, completes the circuit
from battery through contacts of the (Gl)
relay to the rectifier over the "CI" lead,
causing the rectifier circuit teo function
and connect power service voltage to the
rectifier. The operation of the (TRL)

~relay also puts battery on the winding of’

the (8T1) relay, through contacts on the.
(ST1} and (Gl) relays. Uperation of the
{STL} relay closes the "R" lead from Fig. k
through vontacts of the (VRC-) relays, ?S?lg
(OCL} and (Gl) relays to the rectifier. =~

‘The battery voltage being low, the (R} relay
- will be operated,

and will connect battery .
through: its contacts and contacts of the.
(REG) key to the "R" lead, causing the
rectifier to increase its output. Con-
tacts on relay (8T1) shunt the contacts on
(TR1}. Relay {8T1) locks up through cone
tacts on relays (8T1), (Gl) and §P§2}.’
Each time the leoad increases sufficiently

~to cause the battery voltage to decrease

to dts low floating value the (R} relay .
operates, thereby increasing the rectifier
output. Similarly if the load decreases
and the battery voltage increases to its
upper floating value, the (L)} relay oper=
ates, connecting batlery through its cone
tacts of (REG) key, contacts of (VRC-)
relays and over (L) lsad to Rectifier 1
causing it to function and decreass its
output and lower the battery voltage.

When the output bf the rectifier in-
ersases to obks full load ampere rating,
ground is connected over the "ST" lead,
operating the {CCl} relay. Under this
condition when the battery voltage decreases
to its low floating value the {ﬁ? relay . }
will operate but since the {CCl) relay is
cperated; the circuit to the (R] lead is
open at the {(0CLl) relay and no further ine
crease in rectifier output will be obtained,
With a slight further decrease in battery
voltage the {A) relay will overate, com-
pleting a circuit from ground through its
contacts, winding of (CI) relay in ?ig. S
thence to battery through contacts of {L) .~
relay, operating the (CI) relav. The {(CI}
relay operated completes a circuit from
battery through contacts of the {0C1),

(G2}, (Tr2), (C1) relays and winding of

{

Page 3
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{8T2) rélay,’cgsrating the latter relay
which locks up through its contacts and
- contacts of relays (SP2) and {G2) to bat-
tery. o

The operation of the (5T2) relay
connects battery to the {CT) lead to Recti-
fier 2 causing the rectifier to function
- and connect to the battery. Operation of
the (ST2) relay puts battery on the winding
of {VRC2) relay, operating the latter relay
which locks up under control of the {872)
relay. The (VRCZ) relay operated, transfers
- the "L" and "R" leads to rectifier 2,

Under these conditions when the {(R)
‘relay closes its contacts battery is con-
" nected over (R) lead to rectifier 2 through
contacts of the {VRC-) relays, and.contacts
of the (0C2) relay.

) Likewise when the (L} relay closes
its contacts battery is connected through’
contacts of (VRC~} relays, and over mLn
lead to rectifier 2, When the output of
rectifier 2 reaches its full load ampere
output the {0C2) relay will operate and
when the battery voltage decreases suffi-
ciently to operate the {A) relay the third
rectifier will be comnected to the battery
in the Same manner as outlined above for
the second rectifier except that relay

. [ST3) will operate and lock up under con-
‘trol of the (SP3) and {(G3) relays.

: : When the third rectifier reaches its
‘full load output the (0C3) relay operates
and causes the fourth rectifier to function
and connect across the battery.

As the load decreases the voltage
will ‘increase and each time the (L] relay
‘operates it will cause the last rectifier
to function and reduce its ocutput. When
~the rectifier reduces its ocutput to a
value where the associated ammeter relay
closes its low contact, ground will be
- connected to the [SP-) lead of that recti-~
fier. When the battery voltage rises
slightly above the floating value the {(4)
relay will operate., The {A} relay operated
completes & circuit from ground through its
contacts and winding of {00} relay to bat-
tery through contacts of the {R) and [(PF2)
relays, operating the (CC) relay, which in
turn completes a cireuit from ground on the
57w lead through contacts of (€0} relay
and winding of {SP~) relay to battery
through contacts of {ST»{ relay, operating
the {5P-) relay.  The (8P~} relay operated
opens the locking circuit to (87~} relay,
‘releasing the labtter. The (8T-) relay re-
lensed disconnects battery from the »QTY
lead and releases the (VRC-) relay which in
- turn trnasfers the (L)} and (R} relays té the
praceding rectifier. Disconnecting battery
rem the WCTY lead causes the rectifier to
izconnect from the battery. When battery
voltage decreases to the floating value the

Page L

‘delayed until the {DS) relay has operated,
~The (D8) relay is provided to allow the

6.3 Removing a Rectifier from Service -

(A) relay releases and in turn releases the
{CO) relay. As the load continues to de-
crease the preceding rectifiers will be -~
disconnected from the load in the same mane-
ner as outlined for the fourth rectifier

until all rectifiers with the exception of i
the first have been disconnected. The first -

" rectifier, being arranged for continuous L L
_operation, will remain in operation to carry A%QE

the load during the light load period.

In plants having five or more recti-
fiers and without the auxiliary charge cir-
cult, the succeeding rectifiers will overate
in the same manner as outlined above for
rectifiers two, three, and four, except the o
ecircuit to the WH", wJn WKW and "Ln lsads 25
will be completed through contacts of (CO2)
and {Cl2) relays which operate in the same ~
manner as the {CC) and {CI} relays. : S .w%%}

In vne event that a J862078 rectifier
using tubes is employed in this plant, "K®
apparatus and wiring must be furnished in
Fig. 4 and "K" wiring for the Fig. 3 lor . v
Fig, 2) associated with the tube type recti-
fier. Under this condition the (8Tl) relay .
in Fig. 2 or the (VRC-) relay in Fig. 3 will -
not operate as soon as battery is connected =
to the "CT" lead, but its operation will be

R

filaments of the rectifier-tubes to rsach
operating temperature before being brought
into service, The operate time of the {DS)
relay is 3 to 5 minutes, Operation of the
{3T1) relay and the (VAC-} relays connects
the "R" lead from Fig. 4 thru to the asso-
ciated rectifiers and causes the rectifiers
to increase their voltage. o .

In plants using the Auxiliary Charge
Gircuit the cperation is very similar to
that described zbove.  The rectifiers in
the Auxiliary Charge Cirecuit follow in
sequence of operation, the first rectifier
in this circuit. When Rectifier 1 in this
circuit has reached full load, the first
rectifier in the Auxiliary Charge Circuit
will be started. If all of the rectifiers
in the Auxiliary Charge Circuit reach full
load, the zecond rectifier, associated
with the first Fig. 3, in this circuit will
start,. ‘ :

If the rectifier is operating, operate e
the {TE3T-NOH} key to the "test? position i
and then by neans of the (LGIER) key on L
rectifier panel, lower the output slowly to '
allow time for the Celay feature to function
if the following rectifier is of the tube
type, and regulation control to build up
the next rectifier which will start and S e
‘operate under load conditions which would .
nermally control the rectifier which is
being removed from service. when the re-
gulation control increases the output of

© the succeeding rectifier, continue to




slorly decraass the ouput of the ractifier  aom

being removed from service until it has

been reduced to no load,; then o erate the |

(ON-OFF) key to the f§3?35%§$i§’ﬁg§, s
If the rectifier to be removed from -

: service is net e?grgtiﬁggfit*%§iiIsglyt§§-uir*

necessa§§ Lo a;arate'thé:i§§§ﬁ§?}*kgyj§§f;if.f)nthﬁ.éﬁthﬁﬁ,

“to be d

the (OFF) position.,

~ For the purpose ai.éggg ,
detailed operation under the above gondie
tion let us assume that (RECT 1) is the

remove it from ser?ice.>'§§%§g§iﬁg the
(TEST-NORI] key to the (7.ST) position
connects ground over the BT® lead. operat-
ing the (Gl) relay which removes battery
from the (CT) lead, and connects battery

to the (A} lead to the succeeding :aggifigi;.

to the winding of the [

-and (CI) rslays operating the

- "Normal Operation.® If it is desired to
be removed from service in the samé mannepr
‘as outlined above., Then with. (TEST-NORM}
key in "TESTr perat [l
key to the (ON) position. . The rectifier
will then operate without automatic voltage

- regulation and the output can be raised and

lowered by means of the (RAISE) and (LOWSR)
keys on the rectifier, ine
"rectifier in this manner t
“should not be started until ¢

lower position, : . ? ’
tube type allow at least 3 minutes time for
the tubes to heat. up before 1
rectifier ocutput. If the r

fier iy

being operated across the battery, changes
in output should alse be made slowly so. = . p
that the regulation control ean functiom =
and make the necessary adjustuents in output
p restoring (R}
Lhe rectifier

of succeeding rectifiers, Vhe
~a rectifier to service operat , §
control to the ho load position by means of
the (LOWER] key then restore {PEST-NORM) .

- key to the (ON} position. In the case
where (RECT 1} is bein

- the battery, . In the case of succeeding
rectifiers they will not function until the
{4) Pelay op

is as fo

stored to the normal positions

%rauﬁﬁ is

Gl) ‘relay releases, connecting battery to

the "CT" lead and causing the rectifier to

LHbig o

. crease its ¢
-and operate.

r§§i§§n§§§';;.f.

: 113 - assoelated with
The (Gl) relay operated, opens the cireyit - !
é?;?%galay gayging .-

this relay to release, When the output of
the rectifier is reduced sufficiently Lo
cause the battery voltage Lo .decrease gnd -
operate the (A) relay, th§:{§1}'relay=w§;;11"
operate completing a circuit from battery = -
through contacts of the £§;}§@%§2}; (TR2}
) y the (ST2) relay

and causing the rectifier to.function in
the same manner as outlined above under . =

‘relay will be conne
gthe.fi?stjrggﬁifigrgcausiﬁg it to operate

‘Lo i%s no-load position when power service
- 1s restored, The \
- relays will conne

osition, operate the {ON-OFF)

Lo associated re
operate to thelr no-load positions when

operating the' ; | |
| power service is restored if they have not =

rectifier - o
; he regulating
‘transformer has been operated Lo maximum

If the rectifier is of the .

-already attained that position.

poasing the  fi

; ,rﬁsﬁﬁyéd“tﬁjsé¥¥i¢§fi
it will function immediately and comnect to

emoved from the "I lead and %h&fﬁni

' _'Baﬁ%erf through
VRC-2), (G2), (sT1]),
ead "H" to rectifier 1
“to function and in- -
“Increasing the output

he (L) relay which will cause
of the last operating rectifier
? be decreased until such time that the
output of the rectifiers are adjusted to a

;wgﬁi&&b&g'¥§§33~%§ carry the load. -

-5 if'”é?g ‘?gwggiggii§§§,;' 
cnly one operating and i#;is”ﬁsgixgd,gg;'i_:j T BT

In the event of a service failure,

© the a-c supply to the rectifiers will be

discontinued, causing the output of the
rectifiers %o reduce to zero and connect

~ground to the (5P) lead of each rectifier

] ith-a Fig. 3, At the same
time, failure of a-c supply to transformer -
{T1) of Fig. 4 will release the (PFl) relay

';a&ﬁiek;thgﬁaghfits'&entaczs}ﬁparatss,tha
. disconnects battery from gontact of (R}
‘relay and connects battery to the "CO" lead
~and ground to "VA" lead, The (PF2) relay

The (PF2) relay operated

operated, opens the locking circuit to and

© releases the (ST1) relay., Battery on the

"00" lead operates the (C0) relay, which

. through its contacts completes circuits
» g b - from "SP" leads to all (SP-) relays which
~ run a routine test on a rectifier, it should

pperate and release the associated (ST-)

- and (VRC-} relays,  Battery from (ST1)

cted over (L} lead %o

lease of the (VRC-}
at-battery, over "L" leads
tifiers causing them to

. -Upon restoration of the power service
§.»€g,}““ ove; " lead to each recti-
L tause the rectifiers to operate

; a§§§§§$itigﬁiﬁﬁé connect bat-

release the (PF2) re
gonnscts battery to {Gl) and
nd disconnects battery from the

#CO" lead and ground from (VA) lead.
.f;{ﬁgs?Vii,g§;£55§3r§.imﬁadiateiy and connect
i} ] oh=pURid) . to the lead in the same manner as outlined
key to the.{§QE§1~§esi$ie&,aﬁﬁ—%&g»Iﬁﬁsﬁ§?}i;:w«§ads:;#ﬁgsaggfﬁgsra%ian¢$

. woltage being low the (R}, (A} and (CI}
x'rei&§§‘$§i1,bg;ep&?&%%d,,'ﬂheﬁ the rectifier
. reaches i L . ,

- will be conpected gver the "STH

: ; : - ating the (0Cl) relay.

erates, The operation of the - -

circait:§§§n restoring (RECT 1} to serviece
W

The battery

its full load ampere Qﬁtﬁut ground
ead, oper-
The second rectifier

‘startg in the same manner as outlined under
z (R , °¢ . operatlon and connects across the battery.
#5. When the keys on the reeti~ = = = s S FD -

As t&e-§§§§e5y5v§i§égé rises the out-

:yu%féﬁi{Qﬁgﬁ"i}'yiliﬁéecr%ase’aﬁd sach time.

the ground is removed from the “ST" lead

, ﬁkg@*Qgi}“fgigg“rg}s&ss@weempggting a circuit
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raise the battery voltage =~




" relays to operate.
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from battery through contacts of the (VRC2),
(G2}, (8Tl) and (0Cl) to the "R" lead to
the first rectifier causing this rectifier
to increase its output to rated full load
amperes. In the case of succeeding recti-

- fiers, this function is completed through
contacts of succeeding (VRC-) relays, con- - °
tacts of the succeeding (G-) relay, other -«

contacts of the succeeding (VRC-) relay,
contacts of the {0C=}) relay associated
with the rectifier and over the ¥RY lead
to the rectifier. This function will eonw
tinue until the battery reaches its float-
ing value and all operating rectifiers ex~- -

,cept the last one is operating at full load,

tafter which the operation will be the same
ias that outlined for normal operationm.

'6.5 Regulator Tube Failure

: If the (V1) tube should fail the
bridge will be unbalanced in such a manner
to cause both the {(4) and (L} relays to
operate, The operation of the (L) relay
will cause the rectifiers to operate to
their no-load position and disconnect with
the exception of RECT 1 which will not dige
‘connect but stay in its no-load operabing
position: '

If the (V2) tube fails the bridge will

be unbalanced and cause both the {R} and (A

all rectifiers to increase their ocutputs to
full load. When the discharge circuit volte~
age increases Lo approximately 51 volts for
50 volt operation and 52.5 volts for 52 - =
volt operation, ground will be removed from
the "RS" lead disconnecting ground from
one side of the (RTFl) relay. The {(RTFL)
relay will be operated if the trouble is

not corrected before the discharge voltage
inéreases to approximately 52.5 volts for

50 volt operation with {G&J) or G&K) cg&icné.

For 50 volt operation with (F&J) or [FLX)

‘options and 52 volt operation with {(G&I} or
{F&J) options, the (RTFl) will operate when
the discharge voltage increases to approxi-
mately 54 volts.,  VWith (N} option, opera- -

tion .of (RFT1} relay operates (RFTZ). With ,
7l by the (50-52 VOLT) key.

-voltage 1s to be ‘maintained at a nominal 50

“wolts, the lamp should be removed from its

(4} optien, the (RFT1l) relay must be
operated and the (R} relay operated, i.e.
calling for higher voltage, before the
(RFT2) will operate. This prevents the
rectifiers from belng shut-down due to a

 temporary high voltage condition such as

could be caused by a line voltage surge.

]
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- the MAL® ieaé, operating the [G=)

The (R} relay will cause

The fﬁ??é}-re§é§ operated, with either
option, locks up under control of the [REG)

‘key and also connects ground to the nrm

lead of each rectifier causing all rectifi- .
ers to disconnect. . On plants having more
than four rectifiers, the operation of the

(RTF2) relay, will gperate the (RTF3) which . -

through its contacts connects ground to the
"T* leads of rectifiers, 5, 6, 7 and 8, ~ -
“hen the trouble has been corrected it will -
be nécessary to opérate the (REG) key to
the (MAN) position and then restore same

to its (AUTO) position.

Failure of the regulator is indicated
in 1104 plants by the power plant high-low
voltage ‘alarm, and in 704-C plants by the
iegu%atsr fatlure alarm {ground over "Vin

ead}. ! i , -

. : St £
6.6 . Hectifier Failure Alarm

“In the event”of failure of the recti- -
fying element or a fuse associated with a
rectifier, battery will be connected over
{ relay
and causing this rectifier to disconnect
and a succeeding rectifier tc start and
operate under the saae load conditions,
Battery on the "AL" lead is also connected
through contacts of (G-) relay and over

- "RFA" lead, causing an‘audible and visual

alarm to - be given. - When the fuse is re-
placed, the rectifier will again function
in the same manner as outlined under
"Hormal Operation,?

6.7 50-52 Volt Operations
Operation of'the (50-52 VOLT) key

changes the range of the voltmeter relays ,
on the Discharge Cireuits to the approplate

-rai%e and econtrols the operation of the
CEH

contactors thru the operation of the .
(50 V} relay. Detailed description of this
operation is explained in CD-80720~02 and
in C¢D~81271-01 for the Discharge Circuit

and ﬁaxiiiary;813§§§rge Circult respectively, N

The (50 V ?ST§ Eam§'is also controlled
If the discharge

mounting. For 52%ols operation, the lamp
indicates that the discharge voltage has
besen changed to 50 volss for test or ethsr»

© purposes. _ o




