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OUTLI NE

The 2E Relay (static relay for three-phase induction O

notors) is widely used in various industrial fields to

protect induction notors against overloads and other abnotmal
conditions (i.e., single phase, unbal anced phases). \%
Optional plug-in type nodul es can be installed which'i de
the rcs1ia ground fault nodule, Rrcslp phase reversa l e,

and RrRC81C ground fault/phase reversal nodul e. Q
[ NI TI AL | NSPECTI ON @

(1) Check that the 2E Relay and/or i tonal nodule is per

ordering specifications.
(?) Chec the 21: Relay and/ @nal modul e for damage o

i ncurred during shi prr\reakage, | oose parts).

TI ONS

L 4

L 4

The »r Rel ay @addi tional nodule is used to protect

t hree phase indu tors and other three-phase |oads, not

only from gyve and single phase conditions but also from

phase rev \ ground fault.

LLOOSDD
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RATINGS AND PERFORVANCES

Table . 1ists the ratings and performance of the 2r F\@

Table 1 Ratings and Performances of the 2E Rel ay .
~ . _RCB20- _ -
" Type -Form Hp1l HP2y 'Q*Ki# o
HP 1|12 HP2Y12 HP3Y12
Ttems \ AP1|  AP2Y Ar3Y

Appl i cabl e circuit

to 600V AC

\\e- phase circuits rat
50/60 HZ - Direct

(Al'so, applicablelto “high-voltage circuit:
by canbining bgh-vol t age CTs)
Protective functions Dual funct relay) Over |oad and
Single tection
Rated Rated ampere- & 55AT 110AT
Current L _-_x _
Setting range 7 s of ratedat [75+(5+10+20+40)%]
UI.tlrrate Opel 51.,125% of current setting
overload ting curre
operating Operati ng 340 Sec. for starting characteristics at
characte- settin m 600% of current setting
ristics _ i ’ [3+(2+5+10+20)sec. 1
OpKN time +20% of tine setting
curacy

Si ngl e- phase
protectio Minimun operat-

ing current

operating time
Rati ng

Tol erance

85% of current setting under one-phase
canpletely | 0ss state (\When measuedon
ei ther remaining phase.)

-- See Fig. 1

Less than 4 sec.

1000120v/2000240 V AC, 14 , 50/60 HZ

85% ~ 110%

L 100840,
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Fault in&cation

Reset riode
Anbi ent
Appl i cation temperature
condi tions [
Rel ative

250V nc-Q

\\? RC 8 20 —
T~ Type -Form HP 1Y HP2Y i Py
e HP1Y12 HP2Y12 HP3vYi:
. AP 1Y APZY AP3Y
Control power 2 VA *
Power ciraui t
consumnption :
Detract | ng 0.3 VA'phase at rated current é::
elitell t
contact 1MO = NC  (SPDT/Fo
Qut put arrangeanent
contact  feontact 120V AG-5. OA (Resi stive 18ad)
specifications |anacity 120v AG-3. OA (I ndlichiyve’| oad, p£=0.40)
NEMA B300 125V pc-0.2a

== Manyal Reset Type
Y12 Manyal & Remote Reset

o f
%‘_‘ Y -Auto Reset Type _

-10 ~ +60°C

hunidity
3 \< ,

LL00SH04
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The additional nodul es are connected to the 2E rel ay

with gold plated pins and their principal

ratings are th :
listed its ratin

same as that of 2E Relay. In Table 2 is
range and parformances. ?
Table 2 Ratings and Performances of optiona S
““\‘\\x Type-Form RCB1A RC L% RC81C
Ttems
Qperating \ 90% of “ag relay [90% of 2w relay
Phase current setting|current setting
reversal (?peratmg | than 0.55 |Less than 0.58
characteristics [I e
Ground fault [4A 4A ~ 127
current V5 o
setting i Primary
Maximumn \
grou 60A \\ 60A
fault 8
currﬁb
@
. im  |0.1s01.0s o 0.1501.0s
setting
Output Si g output contacts of basic relay
Trigin LED (manual reset)
\ 12A:40mA \ 12A:40mA
Connect ed connect ed
e | npedance : Impedance :
2005 0
. 002 300
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Overload operating characteristics
Utimate operating current --- 105~125 of
current setting O
Single phase protection operating characteristics

mn. operating current --- 85% of current setting ( ,

L 4
500, : w e bosdie |. B 500
100 4 .__Overload operating_. 100
anol .l,-characteristics- _ 200
el 200
10—~ AN 17T T 1 100} -
&, 0 80
@]
=
j nopk
[ V]
93]
s
a
i
) a0
;?_.f
E~
My 10F
SR & ,.
E- S NN 3
‘ i | .35
o D 3 - g i NN OO i —— 10
I BT 3 . ., . 25
N i
St 7 . b O “'!
’ i i | | 1 X %",
ok — ‘ Y B
£ Single phase™] 3 Bty oo s e ol N N T R
s x 5 e o fie | b 0
p:ot?ctléﬁ oEe = phase l " ”\;
Iu__qharastezlbtlc protection : ; i
! " Gperating TN N
l characteristics ,\\\N
b ’ - Ty
! ' ]
.l l I | L l 1
ug & 0.8 1 5 3 15 810
MULTIPLES OF MULTI PLES OF LOAD CURRENT
RUNNI NG

CHARACTERISTIC

Operating characteristic curve

LLONG 404
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PRECAUTI ONS IN  APPLI CATI ONS O

When planning to use Toshiba Static 2E Rel ays, be SUQ

to give full consideration to the follow ng precautions:e¢

(1) (Control power source supply \%

The power circuit must be arranged s control
power i s always supplied to the 2 before the
min circuit is swtched ON

(2) Limt the secondary burden \/\h@mi ning with

external cr's. Wen the r s used in a nmedi um

or high voltage circuit, xcessive CT secondary

burden may cause seK
distortion.

current waveform

Since | arge wavefo Istortion may be detected as
unbal anced nt,” limt the external c¢7 secondary
burden acconrdi to the overcurrent constant while

referring@ le 3.
®
Table 3 @f external CT secondary burden

et Constant | Recormended Secondary Burden

Not greater than 50% of rating

Not greater than 85% of rating

iUp to rated burden
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(3) Application on DC systens O
See Fig. 2. O

In DC control systems main current does not flow

sinusoidaly even though the power system (voltage) &
may be AC, so the 2E Relay, and/or additio aI%
modul es, are not applicable. %

Three-phase AC power @

¢

O

Fit)éqmple of nisapplication of the 2E Relay

4

wdai

LL0OSH04
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(4) The 2E Relay has phase unbal ance detecting chara

teristics. Figure 4 shows how the current's a
anced trip point depends upon the relay's curr
setting and the wunbalanced current rate. S
}.00 T T T ] \
Operatin 2
_ (Trip) ,g_,ioﬂe’”ﬁ —
0
: 2SSy
%J / Ve )< N Current set value: 75%
; /// @ Current setti,ngvalue:100%
§ // \é) Current Se value:125%
] 1
: / / @ |Curr i Ng value:150%
g 0 /
. /
%’ T~ Current unbala « 2B < Lk, x 100
& : ’ I max. (%)
g ] | '
a ! Max.: Max. phase current
| . ¢
| I min,: Min. phase current ~—
I
85% |
g L
0 100 0 300 400 500 600 700 800
1 4 O -Max. phase current (percent of
K current setting)
C} 3 Phase unbal ance detecting characteristics
L 4
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| NSTALLATI ON O

Surface Mounting O

180(7.00)

L.
The 2E relay will be shipped with nounting feet |oose.
Before installation, attach the nounting feet to the ¢
relay as shown Fig. 4. The bel ow shown nounting feet
and hardware will be shipped together with the rel\
as standard accessory.
Do not use a screw | ocking agent when tightening:
Mounting Feet Accessory §
Parts Qua
Mounting Feet ‘K
M4 Screws % -
M4 Spring Washers 4
5(0.20)
\ D a-4
Mount i ng
40(1.58) : Holes
.5 Screws .6(0.06)
7 O N Terminal _—H'l'_
Ark:l___ﬂ__ A ¢ \ Conductor wﬁ_
TOSHIBA \W Through- | .
. les
2E Relay Cur t - i Blle i
g & i tches o L _
ot Setti % a|a |
== #il ing ' L -
B P es o N o
o - - ["I 9
- = — (]| . ~ =
vlo I ndi cation | 2 ©
ﬁ — [ ) H —
Test/Reset | | -
Switch ITILFH
ﬁéﬁ_é;___td 23%— —- - —@
o 0(2.36) |16} (0.63) (0.20)5 140(5.50) (0.91)) h2¢0.47) | 40
3.66) l 152 (6.00) (1.58)

Fig. 4 Surface nount type 2E Rel ay

- 10 =
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Fl ush Mounting

C)O

For flush nounting, flush nounting kit (order separately)
is required. L 4
Bef ore installation, attach the flush nountin e to the
relay instead of surface nmounting feet as 0 ig.5.
Flush Munting Kit @
Parts ‘ Q ity
Flush Munting Feet 2
Flush Cover with | at 1
M4 Screws 4
M4 Spring Wélsh? 4
ounting Panel )
8(0.32)Dia
/ -2 Mounting
Nyl at ¢ / Conduct or
4
e / .
(R NIt TP 4
L —h rrafit qu /% T = n .
Sle| |01y ]! SSgging w » M a0l = o | Hole &
as [ ches SILIH 219 SS9 | o[
e B8 ! 'O oy 2 —Tuw| ol ¥l T -1—- il o
slel | N I EIED Pl
— L ] Setting g Yol B THE | i
Switches [ _ = o - e
NN N Trip AL 11N N - J--i+—- —"*l—
- . > \4\ Indicatcion Tj ™~ ; 62 :
( 2! Test/Reset 4-M4 screw 2.44)
348.66) || guiteh |+ 10(0.40) ngéaw'“i("?) 88+0.5
105(4.13) 20|  137.4(5.41) (3.66+0,2)| 93+0.5
0.79) ‘
L 4 ( )\ 5(0.2)Dia
1.6 Min 3.2 Max -4 Mounting
(0.06 min % 0.125 max) Holes
Fig. 5 Flush nount type 2E Relay

- 11
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Opt i onal Module Installation O

3.
Install nmodule with two knurl screws (accessory of L 4
module) as shown Fig. 6 after the relay installation %
and wiring to the relay are conpleted. \
For: nodule installation, peel off the side |abel
the relay to open the holes for connection pins
4.8(0.19) Fin Contacts \
Dia-2 Mounting S
Holes Pha R al
/ — -4 1 ator:
0% — i
[~
o™~ .
(&]
R L ="
B AERE
o hpmcin o
Nl n
—H— = 1= .
of @ |~a Mount i ng
e e~ = | ‘
T d |Ground Fault
Current Setting
=1 Screw
—4 Ground Fault
" Time Setting
, Screw
' | - Reset Switch gzl =)
-ap <
Ground Fault s
— ~ Indicator | =
— J =
60(2.36) 5 e ==
AP L8] . _Ll -
I - 1 [10(0.40)
L 4

ditional module Fig. 6B Conbination of »2p

- 12 -

Fi g.
@M relay and additional
: E nmodul e
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OROUT _ CONSTRUCTI ONS O

Wien wiring primary wres through the CT w ndows, @

Fig. 9, take care of the follow ng:

1) Primary wres nust go through the correct CT _wi ndowg.

2) Primary wires nust go through in the sama\%on.

3) Primary wires nmust have the same number (U ns through
the CT w ndows.

Before applying the 2E Relay and/ itional nodule for
low voltage induction nmnotor protecti Q(D Fig. 8, which
illustrates the typical wring c ons.

Applying the 2E Relay f oltage,or low voltage
|arge capacity systens, see QQ& It is necessary to

bal ance the CT secondary hat is, CT secondary wre
| engt h.
Built-in CT window
1 pass
______ -
Number of turns |
-y
2 pcss
4__:“*“::":"_—‘ 7]
ber of turns? 3 passes
Number of turns 3
L 4

I'ig, 7 Installation of wres passing through the

built-in CT's

- 13 -
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Low vol t age power supply
200V ~ 240V AC

Ll/%LQ/SL3/T

L. p 1.

T1/0 |T2/V['3/WLow-voltage
contactor

Contactor

operating
"1 coil
THPTY12
[ Type
| lOnIy

Control
Terminal
Numbers

—0 o=+
=

[ 112

1 1
[3 ] 4]s5]6 ] 7

| ~ o —

|
[
|
I |2E * Control Power Remote
! IRelay Source Terminals
|
|
|
|

* %k

S
Termin

* % p__b 4 20

N

In case of
(rated a
Applied ci
t hr ough
MOTOR r'S

*

Tow-vol t age C)
induction not or® *

&

* k%

oltage circuits
or |less)
wre is directly passed
It-in CT w ndow

t

4@: Contact Terminals
0 t

[ ON:
Connections of control power source
AC 100-120v --- Termnals [|-2
AC 200-240V --- Termnals |-3

Connections of output contacts

NC- cont act (opened when the 2E
Relay operated) --- Terninals 8-9
NO contact (cl osed when the 21
Relay operated) --- Termnals 9-10
Connections of Renote reset swtch
Rerote reset --- Terminals 4-5 -

/gpecial spec.: RC820-HP [1Y | 2\\7

f' wiring length, from 2F to reset switci
\ must he le<s than Sm. /

1y, 8 Typlcalapglicationtrlow-voltage induction motor circuit

-14 =
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()O

Kigh-voltage  power PT O control transforner
supply 2.3KV ~ 13.8KV AC  (2.3KV/120V ~ 13.8KV,/120V)

ot s

stop

L L J, F-start
lilgh-voltage gon £
contactor P co1
el ?ﬂ%? A [ 'H_ -
P e NI L

- HPDYI12
5 P Type
Only

‘t'j'_:'

| B

Hi gh
vol tage (E. ]
CT : §

=]
=

\ Hi gh-vol tage CT secondary circuit

10TO
_ (b wires pass through the wi ndows of
Hi gh-vol t

| L
induct'bon@;r the built-in cr's.

Fio Typi cal application to high-voltage induction
motor circuit with ground fault protection

-m._'[_5_



of

TOSHIBA

6FYE0092
jow TO SET
The 2rnrelay is offered in three nodels, O
Mbdel Anpere-Turn  Rating 4
RC820-PlY TAT @
RC820~-_iP2Y 55AT \

RC820-:P3Y 110AT (b

w th each having en adjustable (Anpere-Turn) range,of |%5v150%.
Each nmodel has direct wiring capability throug}chree
current transformer's w ndows. This is limfe 165 anperes

above 600V,

(RC820-)P3Y ). Tor larger currents, or v

the use of external current transforngr equi red.
Sel ection of the suitable rmdelrr&equi re some prelim-
nary calcul ations. See "Current Adj ustnents" to

determne if the calculated " I tting" can be obtained

with the selected nodel gi\\e motor*s full |oad current

be influenced by wire size

L 4

CT windows (0.75 in. @

Q)C)

2

L 4

(FLA) . Model Selection ca@
limiting t he nunber of tt@ at can be passed through the
i

n.).
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SELECTION AND ADJUSTMENTS O

(1) Current Setting Adjustnent ()

N(T)=2E Anmp-Turn Rating x External CT Ratio*
Motor FLA™ ™~ ¢

N(T) : Nunber of turns through the 2r's Bui I-i/n CT' s,

rounded off to nearest integer ( are
addi tive).
Current Setting 2 Q
- Mbtor FLA X N(T) em_ro
2E Anp-TUrn Rating x External tio
* External CT Ratio: Ex. 500 @= 100:1

If no external CT's are d,\stbstitute with "1.0".
* For 1.15 Service Factor&. If the notor has a 1.0 S.
F., multiply the cal cu& Current Setting g" by 0.93.
NOTE Sel ect the ex I 's ratio so that the current sett-

ing gis as\ to 100% as possi bl e.
Exanpl e #1: 501-113(&/ 651 Full Load, 1.15 S.F.
Ac@ e-line start.

¢ the full load falls within the range of the

&T (75 = 150%) 2E Relay's CTI's, and no external

S are required,
\ X2:  200np, 460v, 240A Full Load, 1.15 S.F.
Across-the-line start.
240 Anps exceeds the highest rated 2r Rel ay,
L 4

The 8 Dial Setting

. 65x1x100% = 118% = 115% or 120%
-

therefore, external CI's nust be used, and the
HP1lY , 7 AT rated 28, wll be chosen as the
standard nodel when the current exceeds the mup3y 's
rating. If 300/5 CT's are used,
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the Current Setting 8 _ 240 x N(T) x 100%
- 7 x (300)

5 O
= N(T) x 57.14%
And if 2 turns through the 2E Relay's CT w ndows &

(fromthe external cT's) are used, the % Di%
Setting = 2 x 57.14 = 114% = 110% or 115%\

(2) Time setting @

Determ ne the protection curve from 2E Rel a riating
curves shown in Fig. 1, and read the opera@im& at
600% of setting current. 'Adjust the ti%\ting dip

switch to the nearest setting above t erating tine.

When using the RC81A or RC81C W x E Rel ay, determ ne
the settings with the sane rrann& i oned above.

Fault Indication and Rese (b

The LED on the 2E rel a\llum' nated by any trip

condi tion.
The optional nodul e’ @i ndi vi dual indicators (LED s).

Wen the 2E Rel ay s an overl oad, single phase or
phase unbal am&&dltion, and the LED indicator Iights,
throw the r ggle switch to reset the relay. \en the

2E rel ay i with an optional nodul e detects a phase

reversa ound fault reset the toggle swi e b
of %rel ay and optional nmodule to turn off both LED S.
L 4

- 18 -
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I NSPECTION  AND  MAI NTENANCE O

Before inspection and mai ntenance, read the foll owig)

items to determine the maintenance period. P

Intervals of inspection \
(1) When the 2E Relay and/or additional no u@ an ordinary
(Nq rr

electric control roomis operated un latively good

environmental conditions . . . . . A@annually

(2) When the 2E Rel ay and/or addi 'mrmdule i's operated
hons . . . . . Approx.

under adverse environnental

sem -annual |y \\

Items to be inspected %
(1)  Dust accumulation . . en dust accurul ati on or contam -

nation is obse\ ar the current-conducting conponents,

wi pe them cle a soft, dry cloth. Do NOT use

or other organic solvents.

(3) Preseft points of the current-setting and time-setting

o
4)§ation of the test switch, if necessary

(5) Operating characteristics, if necessary
L 4
(6) Damage or other defects
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_ QO

In case of trouble, determ ne the cause of the trouble

i n accordance with the sequence shown in Fig. 10 or Fig. 11.

After clarifying the cause, take the actions shown in the ¢
chart to correct the problem \%
2E Relay fails to operate @
Does not

See indication leamp of |Mlluminated [Reset 21 a
additional module module

Resets

i
Check the power supply
for control circuit

Abnormal

MNormel

f
Check the setting Tncorrect
values of the 2F Relay
| and additional module

t the setting

— T

Correct it

|

Contact a Toshiba represent
-ative or agency for repailr
service

Normal
Check the sequence o
primry wres

Check the phase sequenc
of main circuit

Normal

Check the trip poin
125% of the sct ¢
value

(See Fig.l)

Check the tri
600% of tlI

valuc

Oper at es  normally

Fig. 10 Troubl e-shooting table
(when 21 Relay fails to operate)
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2E Relay trips during notor
start-up and operation

See indication lamp of | _Illuninated [Reset 21 and/or
additional module module

Check the sequence of ' Incorr

. orrect the
primary wires

Normal -
Check—the phase—sequence, | Incorrect o,
of main circuit
Normal ,{ —
the nmotor and —
ICheck the load current | Abnormal _[ 0 0 elimnate

p—] ?f trouble

_ ¥ Inco t \COorrect the setting
Check the setting values alues

Normal

(

Check the power supply
for main cj ;

eEair the oEenTphase
oltage regu ation, or
unbalanced voltage

|

If overload is applied
to the secondary cir-
cult, reduce the load

Check secondary cir
of the external CT
any) for overtoad

O a
i - Abnor nal ck the trip point
Recheck the s up —— "~ |pt 125% of the set
operation urrent value
—
Notmal Operates normally )
(See Fig.l) Doesn't trip
¥
1 Check the trip point
Operates  nor mal |§/ “current “Val'ug” °c
(See Fig. 1 -

Abnormal ] ]

Contact a Toshiba
representative or agency
for repair service

Fig. 11 Troubl e-shooting table

(When 2E Relay operates during notor start-up and operating)

-21 -
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INSTALLATION TEST PROCEDURE

It is not necessary to schedul e periodic maintenance

are desired to confirmthe proper operation of the system one®

of the follow ng procedures can be used. \@

1. Mounted incontrol panel

and testing of the ground fault protection. However, if tests

GROUND
CURRENT DELAY TP

o i Pt A s e i i

DETECT
| | |
TEST [ Pl
|
i< POWER
: SUPPLY
! P2 _l\
RCB1A or RC8IC < (E%y
_________________________ -4
- S _ N 1

12 Test circuit

&
The above fi \ows the relay reset. (not tripped).
The resistor In e test unit is for current 1imiting.

1. é/\hen X@the ground fault nodule, keep the main circuit
e- ghner :
t

2. S ound current knob at a proper value of |GS.
(g dgfault trip point)

3. Conn y the test wire through the ZCT wi ndow as show in
Fig. 12

4. Apply control power to the 2E and interrupting device.

5.4 Apply 1.25xIGS with the test circuit and Interrupt the
current when the relay operates.

eck the operation of the relay with test switch on the 2E

and check that the LED indicator |ights.

7. If the relay does not operate at the set time, interrupt the
test current., cheek the current setting and the repeat test.

— 22
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2. Bench

Test

Control
power

GROUND

CURRENT-
DETECT

Not e.
The above

i e shows t

Pl
POWER

pp | SUPPLY '
t

_____________ Jd —--—._I

A

'S

E
5
@

13 Test circuit

he relay reset.(not tripped).

The re& in the test wunit is for current limiting.
1. Oonn@he sensor and
2. ground current

f

t)trip point).
.25%xIGS with the test circuit and interrupt the

when the relay operates.

X
curr ent

ck the operation of

he 2E and check that
5. If relay does not
current,

relay as shown in FIG 13.
knob at a proper value of IGS (ground

the relay with the test switch on
the LED indicator 1ights.

operate at the set time,intcrrupt the nest

check the current setting and repeat the best.

- 23—
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_ GRS Falh: Tow. Bodk.

NoO.

Date

Setting

Test current Resu@ at e






