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1. INTRODUCTION

This manual (describes the handling. use and operating principle of type S2E21
Multifunction Motor Protection Relay.

The §2E21 is a motor protection relay and monitor incorporating protective

features for 3-phase induction motor and motor monitor units having such

functions as motor temperature and operation trends.

S2E21 has the following features.

(1) Temperature-based protection adopted for overload pratectien unit:
The overload protection function employs a temperaiure-Based protection
method that calcul ates the motor temperature rigé freimy the motor’ s heat
characteristic and motor current and providesgptimum protection for various
kinds of motors.

(2) Large LCD screen:
The large easy-to-read LCD screen makeswthe SZ2E21 highly operable.

(3) All protective functions necessary for motor circuits integrated:
The S2E21 incorporates allfprotective functions necessary for the motor
circuits, including overloads short-circuit, overcurrent, unbalance,
undercurrent, ground overcurrent, directional ground, abnormal starting and
starting failure, and repeated starting.

(4) A variety of metor, ‘management information available:

The S2E21 offersa variety of information useful for motor management and
maintenanee, #ACluding motor temperature, number of starts made. operation
time, clrrent trend at fault and operation history.
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(5) Communication and memory card equipped as standard: &
The S2E21 comes standard with a communication port (RS485) and a memory O
card, facilitating the setting, setting charges and motor monitoring.

(6) Monitor (to be purchased separately) makes the maintenance work very easy.

¢

2. GENERASPECIFICATION \@
This chapter summarizes general specifications. functions an @tive
characteristics of the S2E21. This data will help you under the S2E21.
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2.1 Rated Performance
The rated performance of the S2E21 is shown in Table 1.

Table 1 Rated Performance

LoLS 404

ltem Specification
Control ~ supply 100 to 120 VAC (+10%, -15%) 50/60 Hz
or
100 to 125 VDC (+10%, -15%)
Dielectric 2000 VAC 1 min (between terminals'tied together and
Perfor- strength earth: except for RTD. communicatien’ and transducer
mance terminals)
Vibration 16.7 Hz, composite amplitudeé 0:3 mm 2 hours
resistance (JEM 1355)
Service -10% to 60C (LEDB; -IOC to 50C)
temperature
Storage -10C to 60
Applicable|temperature
envi- Service 20 to 90%¢RH (no dew condensation)
ronment humidity
Ambient Free frenT dust or corrosive gases
Altitude L ower than 2000 n (6600 ft)
or greater than 2000 n, consult factory.
Currentingut (1A or5A
Input and |Operation 100 to 120 VAC (Operation signa line input current:
output input about 5 mA)
| 100 to 125 VDC
Contact out- | 250 VAC: 2 A (cos ¢ =0. 4)
put: 30 VDC: 2 A
Relay contact
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2.2 Functions :

The functions of the S2E2]1 are listed beow.

Table 2 Lig of Functions
¢

Iten Description

Overload - Rated current: 2 to 2000 A '
Hegting time congant: 10 to
(automatically  detectable)

- Cooling time congtant: 1@00 min
(automatically detm

'rotection - Allowable t
Short- - Operating
circuit** current

O g e (phases independent of each
less than 50 ms

Overcurrent*? |- ing current: 1.5 to 10 times the rated
rent setting +15%

.
perating time (phases independent of each

\\' other): 0.3 to 1 s +10%

%

Y,
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Table 2 Lig of Functions (cont.)

| tem

Description

‘rotection

(R

Unbalance

= Operdting current: 3-phase average current is
more than 50% of the rated current setting, =+ 109

- Unbaance factor: 5 to 30%

Operating time less than 4 s

Undercurrent

Operating current: 0.30 to ©.80 ‘times the rated
current setting, +10%

Opeaing time 1 to 5 8% 10%

Ground
overcurrent?®?

+10%

Operating curreat. 53%0™0 times the ZCT rating,

Operating _time, 0. Is +40%. -0%

0.2s to 1.5s +20%

Directiond
ground

Thregfkinels 'of directiond ground modules are
avalabler 10 A grounded system type, ungrounded
system, type, and a capacitor-voltage-divison type

(%3)

For detall, see the following manuals:
§F9E0108 for 10 A grounded system type;
6F9E0107 for ungrounded system type:

6F9E0109 for

capacitor-voltage-divison  type
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Table 2 List of Functions (cont.)

Item Description
L ocked-rotor - Starting current: 1.5 to 15 times the rated
and current setting (automatically detectable)
starting
Protection| failure” - Starting time: 1 to 60 s (automatically
(cont. ) detectable)
- Allowable locked-rotor time: 1 1@ 130 s
Repeated Automatically set from the starting current and
starting starting time.
External External fault inputizng ‘points
fault
3-phase 1A or5A (3. phases independent of each other)
current Burden: 1 mVA ok |ess
‘nput Zero-phase 1A op5A
current Burdeny3 nVA or less
Temperature - 3-Wirestype: 8 points
measuring
resistor 5 Kind of temperature-measuring resistor:
input Selectable from Pt 100 Q, Pt 100 Q (J1S),
(RTD) Ni 100 Q, Ni 120Q

= measuring range: -20 to 200 ¢
= Wiring distance: 1 km (3300 ft) maximum
= Resolution: 1 <

- Measuring cycle: 16 s
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Table 2 List of Functions (cont.)

O

O

Y,

Item Description
External I point: 100 to 120 VAC, 50/60 Hz. about 5 mA;
[nput reset 100 to 125 VDC .
(cont. )
External 2 independent points: @
fallt 100 to 120 VAC, 50/60 Hz, about \\
100 to 125 VDC (b
Trip outpudt; | 1C INO/NC @PDT/Form() @ectablebetweem
Alarm output; | AC. Bresking capacity energization upon
Jutput Start block 250V-35A operation (non-
output: (cos ¢ >0. 4) @ fai |safe) and
Error output Continuous t energization at
capacity norma (failsafe)
DC.  Bresakin
30 V-5A (L/R=D)
NOTE: ¥2.  Funeti be locked off (non-functiond).
3. @ and ZCT are specia current transformers.
Consult factory)
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Table 2 List of Functions (cont.)

[tem

Description

Jutput
(cont. )

Andog
transducer

4 to 20 pA: | point

Output: Selectable from among R-phase current,
S-phase current. T-phase current, 3=phase

average current. stator temperature rise.
rotor temperature rise, RTD Ito8. and

zero-phase  current

Maximum  burden:
500 Q (including cable and impedance)

Output accuracy: + 2%

Signal update interval™0.5 seconds

Communication

Scheme: RA85%haf-duplex  start-stop
synchromization. 1 Ch

Communication speed:
4800 bps

Number of connectable S2E21's: 31
Communication distance: 1 km (3300 ft)

Host:  J3100/73100, dedicated software available
(purchased separately)

Menory” card--

Compatible type: Toshiba MCA 5101BAA
Type: S RAM

Capacity: 32kbytes
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Table 2 List of Functions (cont.)

[tem

Indication

Description
Power supply | Green: Lights up when control power is supplied.
Motor Red: - Off when the motor is stopped.
operation
- Blinks at |-second intervals whef the motor
IS starting.
- -Lights steady when the motex,is running.
- Blinks at 0. 3-seconfijintefvals when the
motor is overloaded:
Error Red : Lights when an‘esror is detected.
Protection Yellow: Lights s#vhen ‘the protection function is
operation activated.
Current 3-phase  (independent) zero-phase

Curreqt 5 to 1700% of CT rating | 0.5% to 170%
detégtion of ZCT

ange rating
Accuracy +2.5% at CT, ZCT rating

Updating of Every 0.5 seconds

display

Andog bar | Used

indication

- 10
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Table 2 List of Functions (cont.)

| tem Description
Current Ratio with | Percent digital indication with
(cont. ) respect to | respect to rated current
rating
Stator Display of calculated stator and rotor temperature
Indication temperature rises. Updated every 0.5 seconds.
(cont. ) rise:
Rotor Display: - Digital indicationef temperature rise
temperature
rise - Digital indication of ratio of
temperature riseito allowable value
- Anaeg.indication of ratio of
temperature rise, to alowable vaue
Unbalance Digital indieation of unbalance factor
factor
RTD Digitaldndication of measured temperature (8 Ch)
temperature
3 phase Stagting current at the last start, 3 phases
starting independent
current
Average Average starting current for the last 5 starts
starting
current
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Table 2 List of Functions (cont.)

[tem

(cont.)

Indication

Description
Startingtime | Starting time at the last start
Average Average starting time for the last 5 starts
starting time
Running time | Running time after the last start
for latest
Start
Maximum Maximum current (of 3 phasss)

current value

(resettable)

Number of
starts

Total number of_starts (resettable)

Total running
time

Total running time (resettable)

Event Displays the latest 14 events such as starting,
stoppingwtripping. etc.
Number  of Displays the daily start numbers for 14 consecutive
starts made days.
in one day
Maximum Displays 3 largest daily start numbers.
numbex of
. startSpmade
indneday ~
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Table 2 List of Functions (cont. )

! tem Description
Measured valug Displays measured values at time of tripping.
at trip
Current trend | Displays 10 seconds of I-set-interval cumrént trend:
ndication |before trip for R. S, and T phase currents and zeresphase
(cont.) current that existed immediately pefore the trip.
Mach.ID Unique code for 42821 _(machine number)
Time Displays the presents time: year (last 2 digits),
month, day ghotr, minute. second.
Code | Display |Setting (indication) Vaue at
page shipping
ett ing CTprimary _ CT 20 5 to 2000 4 . 5
rating
ZCTprimary ZCT |20 50 to 100 A 50
rating

- 13 —
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Table 2 List of Functions (cont.)
Item I Descriotion
Rated current | IN 20 40 to 100% (with 40
respect to CT primary
rating)
'Setting Motor heating | TR 21 10 to 165 minutes 10
(cont. ) time constant
Motor cooling | TD 21 10 to 500 minutes 10
time constant
Stator oSM |21 60 125, 60
a lowable
temperature
rise
Stator rated | SN |21 10to 125 C 50
temperature Temperature rise
rise during rated load
operation (rated
current)
Short-circuit =l > 22 5to 17 times (with | OFF |
current respect to rated
setting current)
Current 10C 22 1.5 to 10 times OFF ]
setting_for (with respect to rated
oyercurrent current)
Tine setting | T0C 22 0.3 to 1 second 0.3 7]
for
overcurrent

- 14 -
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Table 2 List of Functions (cont.)
tem Description
Unbalance UB 23 5 to 30% OFF
factor setting
L
Current IUC 23 30 to 80% (with
etting setting for respect to rated
‘cont.) undercurrent current)
Time setting |TUC |23 1 to 5 seco 1
for
undercurrent
Current 10CG 24 5 with respect|OFF
setting for rimary rating)
ground
overcurrent
Time setting | TOCG 4 0.1 to 1.5 seconds 0.1
for ground
; overcurrent
Allowable T 5 1 to 130 seconds OFF
locked-rotor
time ®
curre \ respect to rated
current)
25 1. ttblsecond(vwith il
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Table 2 List of Functions (cont.)

$

Item Description
Memory card - 27
settin
. J 4
Alarm reset - 28,
jetting level 33

Vi lDO‘iJEJ

(cont. )

Output relay| - 29, Non-

30 0 failsafe
ATD output — 31 e OFF
RTD category - 32 OFF
Atitematic - 34 No
detecttonn detection
Pass ID PASS 8 aphanumeric PASS.ID.

ID. characters
O
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2.3 Protect ion Curves

The protection characteristic curves are shown in Figure 1.

Overload
3 4 1 2
10000 e = . 4 1000
VA

1000 L L/ - 100

. R ;
I ! | S 1
= i ™ rii_\‘ Vi §
5 10 E v/ = 1
2]
g =sirias &
o i T
t 1
0.1 @ L

01 1 10 100 1000 (b
— Multiples Of Current (Times) Q

NO. Heating {Ll lowable | Rated

O

Short-circuit. Overcurrent, and Undercu;f'ent

14

1

S G
T
T

11l

-

1L

=

1l
H Undercurrent

=

= m e I V)
BB R ! B |

Overcurrenﬁ
P )

1 Tt

|

|

Ll

Short-circuit

LI 1

01 1

10

100 1000

- Multiples of Current (Times)

Ground c

u

I | I

]

| 1 l 1 |

time emperatureftemperat

constant | I1Se Il

(min) C) §®);
1 10 | 12 ¢
2 10 125
3 165 125 10
4 165 125 0
Pup @ |
\g 12 \ = LY
§ 8 .5 1.0 ~
= 4 . =i 5 1
PT i
PRV S SN T S N B P00

5 10 15 20 25 30 35 0

S$Unm1mlce factor (%)

5 10 15 20 25 30 35 40 45

—Ground current (%)

S Figure 1 Protection Characteristic Curves

(ratio with respect to ZCT rating)
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3. APPEARANCE AND CONFGURATION &

This chapter offers description on appearance, configuration and component t}o

as well as functions of the S2E21.

3.1 S2B21-C1A# (without DG) : ¢

Figure 2, its configuration in Figure 3, and its external di in Figure 4.
The components names and functions arelisted in Table

The externa view of S2E21-C14+ with no ground directional uzzNown in

—

@) ( TOSHIBA

.

i ; @
s Figure 2 Externa View of S2E21-C1Ax (without DG)

- 18 —
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S Figure 3 Configuration of S2E21-C1A* (without pg)

-19 -
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@ 89(3. 50) .
: \F =16 4 $6(0. 236) boles™ £ $6(0.236) holes”
et /D
D _ , o
@ R

210(8. 268)

#935(9. 252)

| 119468 36 161(6. 339) %
. 417 1.024)

® Dinesions in mm (inches)
L 4

S Figure 4 External Dimensions of S2E21-C1Ax (without DG)

VL isusEo S
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3.2 S2E21-C1A[] (with DG) &

The external view of S2E21-C1A[ ] with a directional ground unit is shown i O
Figure 5, its configuration in Figure 6, and its external dimensions in Figg
The components names and functions are listed in Table 3.

& .
JE—-
D | [romm | . (b
/

%

[mmn
T k!
|
gl

®
o

Figure 5 External View of S2E21-C1A[ 1 (with DG)

100G

- 2] -
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Figure 6 Configuration of $2£21-CIA[ 1 (with DG)

FCF50011 A

- 22 -
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. 267(10.512) 0

@®
i ® 4-¢6(0.236) holes™ 4- 860, 2.%) holes 2
il el

214(8. 425)

S
/
128(5. 039)
" 4.-1.'/

210(8. 268)

36| 161(6.339) |26
(1417 (1. 024)

-~ Dimensions inem(inches)

4

S Figure 7 External Dimensions of S2E21-CI1A[ ] (with DG)
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Table 3 S2E21 Components® Names and Functions

Function. Operation, Indication s@

1 Case Case with which to mount the SZ2E2]1 to the panel for

LNo. | Name

support and protection of S2E21. ¢

2 Unit A drawout type unit incorporating @cmt boards

When drawn out, the CT circuit matically short-

circuited on the case side.

LED lamps, control

3 Display and Liquid crystal disp
operation switches are mount %is section, by which can be
section swung open and &J
see Secti @

ard is installed on the printed circuit

y left side hinge. (For detail

4 Memory card One

the unit. The memory card can be inserted or

& ut by opening the display and operation section.
or detail, see Section 5.11.)

5 Inp ou@ "This terminal block is for power supply, process
inal lock

m input/output and sensor input. This is a clamp type and

requires no crimp terminals for wiring.

4
Current input This terminal block receives 3-phase current and
terminal  block zero-phase current.

- 24 -
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Table 3 S2E21 Components Names and Functions (cont.)

V11006404

No.| Name Function. Ooeration. Indication
T Liquid crystal A large LCD with a display capacity of 16x16 characters
display (LCD) used for exchanging information with the S2E21.
(For detai 1, see Section 5.)
8 Power supply This lights-up in green when powex, is Supplied to the
indication S2E21.
9 Operation Indicates the operation,_conditien of the motor.
indication
At rest: Light Off¢
Running: Light “on (steady).
Starting: Lght blinks at I-second intervals.
Over 1 oaded; Light blinks at 0. 3-second intervals.
10 | Error Red lamp lights up when the S2E21 selfmonitoring detect
indication domormd i ty.
11 Input keys Used to enter alphanumeric inputs and move cursor.
12 | Reset key Used to reset the S2E21 when it has operated for
protective  function.
1% | Indication of Y ellow lamp lights ur when the S2E21 has operated for
protection protective  function. It goes off upon being reset.
operation

- 25
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Table 3 S2EZ1 Components"™ Names and Functions (cont.)

No.

Name

Function. Operation, Indication

14

Alphabet mode

key

keys. Characters A to M can be entered.

numerical value input mode.

Used to enable the alphabet input mode that allows an

operator to enter alphabet characters from the input

Pressing the alphabet mode key again returns you to the

15

Alphabet input

mode indication

Green lamp lights up during, thel alphabet input mode.

16

shift key

of charactersW\ to_Z.

Used during the @lphabet input mode to allow the key-in

17

Shift indication

the((shift key is pressed.

Red lamp Aights up when during the alphabet input mode

18

Execution key, Used to execute the command entered. This key must be

pressed after key input is made.

19

Directional
ground module

terminal block

Terminal block for power supply of directional ground

relay, for output, and for input from ZCT and CPT.

20

Directional

ground module ground unit.

A module for detecting the operation of the directional

- 26 =



VII0UG4Dd

TOSHIBA BFO9EQ0111

4. MOUNTING AND CONNECTION

O

This chapter describes the procedure for mounting the S2E21 to a panel and @
making connections.

L 4
4.1 Mounting

AN

The S2E21 is mounted in the door of a panel and there are two'@s for

mounting it., 0

4.1.1 Mounting by Standard Screws
The S2E21 has M5 nuts compatible with [S0 standar i:;e mounting process using

these nuts are shown in Figure 8. Screws shers are not provided with the

>
NS

. Q(b
S
o

Q>®
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:V:--_-_/_
©
n ’:,,_’
. /

i X, .
e o DR .
; . ]

%
. ‘ N
" 88345

4- ¢6(0. 236) holes

s

S
o

\ Dimensions in mm (inches)
T A B
| S2621-C1A* | 93 (3661) | 104 (4.094)

E | S2821-C1A00 | 269(10.591) | 28011 024)
s Figure 8 Mounting Using 1S0 Standard Screws

vi
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4.1.2 Mounting by Non-Standard Screws

Screws, washers. and nuts are not provided with the relay.

The mounting process using other than IS0 standard screws is shown in Figure EO

214(8. 425)
(Cutout)

QL |
Q> e 4-$5(0.236) holes

Dimensions in mm (inches)

S Type A B
S2E21-C1A* 93(3.661) 104 (4. 094)
S2E21-C1A[) | 269(10.591) |280(11.024)
s Figure 9 Mounting Using Non-IS0 Standard Screws

- 29 —
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4.2 Connect ion

4.2.1 Circuit Cmfiguration O

General circuit configuration of the S2E21 is shown in Figures 10a and 10b.

RST e ]
§u~- E
{-EI:]

Y% PF STOPe

A44 uMC 2 1T' ni DTE EIR 5 1 ATD
¥ el i oo IO
CT TRIP LDCK\RM ERROR  RESET SPAREI SPARE2 =

Refer to Figure 10b

[1] | 953

i () E21
: L

Refer to Figure 10b \

RTDI D3 RTD4 RTDS RTDE RTD1 RTDB
252621 313233 343536 373839 404142 434445 464748

A 0-0
i .~ —_— [ - [ (aE
1 I ll I l I I I
1 I I I I | [l | I i
1 l ll I [l Il I Il [} i -
1 1 ll | I | I | I I -
N { 1 ] 1 | I | | | [l i
______________________ " k. H H H H H i il 1 i i

®

START . 1\
]

Circuit is shown with relay set for non-fail-safe relay contact configuration.
i Rser to ‘screen P29 for fail-safe and non-fail-safe configuration selection.

s Figure 10a Circuit Configuration
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I
!
b T ! RST o1fo oy

olAo
R ; R
o %A o— SAo— oSAo 4
°olAo elfe
S [ S
I--o!iﬁo—-f °5A o— °
3XCT 2xCT 2CT
- 1A olAo L
D/5A o T 9 D/5A A% 0/5A 1Ae
—tegpo—e E-.__I"“’SH"_' 95A®
] " lolRo 7 [elRe §1f6
= °CRe° = °CA® o g p o—
RS olAo—y | T La 3 o1Ro
R ! R R
oSAo ) oSA oGAo
| 1] | o | A o— o]lAo
E_____ 5 S
| o5A0 oBAo
3XCT 5 ~ 20T (1 J
aria | &0 "’.I.H""‘ toia olTﬂo
osqo OSHO
: olAe © |A
- 2CT - 2CT
L Y L fosae

ZCT connection

Figure 10b Connections of CT and ZCT

VIIQUS DY
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422 Termina | Arrangement &

Connection to the S2E21 is made by using the terminal block provided on the b@

of therelay case. The termina arrangement is shown in Figure 11. O
L 4

1 Power supply |25 |RTDI

2 Power supply |26 |RTDI1 \%
3 Input common | 27 | RTD1 (b

4 Reset input 28 RTD2 -

5 Spare 1 input |29 | RTD2 0

6 Spare 2 input |30 | RTD2 Q

7 |Tripb (b

8 Trip ¢

9 Trip a

10 | Alarn b \

11 Alarm c \

12 | Alarm a

13 | Lock b

14 | Lock ¢

15 | Lock a

16 | Error b

17 | Erddr c @ }1{!\ &)

18 | Error a @| A | ®

19 | RS485+ @ 1A | ®

20 | RS485- 44 | RTDT ® éA ®

21 | ATD+ 45 | RTD7 @ 1A |®

22 - |46 | RTDS o| & [@

23 oglonpection | 47  RTD8 @ 1A | ®

24 R RM RTDS8 ® gA ®

) Input/output terminal block (b) Current input

terminal  block

§ Figure 11 Terminal Arrangement

- 32 =

VIADOG IS




VILOOEI D4

TOSHIBA 6F9EO111

4.2.4 Procedure for Making Connections

block shall be made as follows.

Connection to the current input terminal block and to the input/output terminbO

The connections are classed as follows. 4
= Current input terminal block: For CT and ZCT secondary cir ui@
= Input/output terminal block: For power supply circuit and\ utput

circuit

Connection to the current input terminal block (screw f@pey
@terminals with screws.

@xe

Crimp terminal lugs onto wires and then fasten them

&N
2

Connection to the input/output t ock (clamp type):

AN

Since wires are directly inse% the terminals of the terminal block, no

crimping work is necessary,
L 4

ilv)
p—

(1) 1Insert a scre@o the opening and push down the spring.

=

B e o)
% Screwdriver: ¢ 3mm (0.118 in) maximum

™\

Ity can be smoothly pried open by levering the screwdriver.

L=
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(2) insert wire until it abuts the inner wall. Make sure that the bare wire &

length is as specified. O
§to9mm ((3to .36 in) Q
i

— -_—T*:

L 4

(3) Pulling out the screwdriver completes the connection. \,2%

(4)  Pull the wire lightly to check the firmness of the dhnn n.




TOSHIBA

6F9EO0111

4.2.5 Connection of Directional Ground Module

The directional ground module is connected to the S2E21 and external circuits

shown in Figure 12.

O@

4

S2E21

|\
(}

DirectionalGroundModule

VILQUS D4

‘Terminal nos. »
__.{k D47 | D51 | Input of zero-phase y R me
! D48 | D52 | ) current(lo) = | Contact
f.yl D53 | D49 | Input of zero-phase o | CUtPut
] a,y2 D54 | pso | Jveoltage (Vo) —
, ‘\ ing [ D57 ¢
T W 1
10 A grounded Ungrounded system
system and (Capacitor-vol tage-,
Ungrounded system division typ
R
S
T Gl
‘ Main circuit devices 4l O
Power fuse (PF), \
ntacter (UC)) K
c Ul V| ¥
. o
-~ 10 A grounded - GPT
| — system and f
Ungrounded system Ej—\l——]
L R = a =
- TR
Ungrounded system | L <l —l: '
i (Capacitor-vol tage- | [
division type) \ZPD l yl
| E[:K]"
L = —: y2

Figure 12 Connection of Directional Ground Module
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Method of connection:

Connection to the S2E21 is accomplished within the module. Connection with O
external circuits is made through the directional ground module terminal blo

19 (clamp type).

L 4
(1) The terminals for inputting the zero-phase current (lo) and {@phase

voltage (Vo) are classed as follows.

Terminal  number 3@
lo Vo

10 A grounded Q

e D47, D48 (b

Ungrounded

system

Capacitor-

voltage-division D51. D52 \ D49, D50

type Qw

(2) Contact output: TerN mbers D61, D62, D65, D66

mnumber D57 (Class 3 grounding should be made.)

(3) Earthing (ground): @
L 2 \

Q
&
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4.2.6 Precautions for Connection

(1) The control supply and sensor input (CT and ZCT secondary) should use
twisted pair wires (twisted at less than 25 mm pitch). CT has a polarity,
so be sure to check the polarity before making connection.

The sensor input wires (ZCT, ZPD) entering the capacitor-voltage-division
type directional ground module should be shielded wires.

(2) Figure 10 shows an example external connection for the SZB&L “Use this
diagram as a reference in making connections.

(3) When the external cable to be connected is long, orsthesmumber of cores in
the multicore cable is large, or the power waveformyis deformed. a voltage
in excess of the input ON level may occur dependingyon the cable capacitance
between cables even when the contacts are @pen, (Causing undesired operation.

In this case. to reduce the input impedance “and therefore the generated voltage,
a capacitor or resistor may be added to gheWinput terminal and the power supply
T-phase or a shielded cable with low cableycapacitance may be used.

(4) External cable should be laid Tsolated from the power cables and high-
voltage cables.

Laying external cable close gto;the “power and high-voltage cables will result in
an inducted voltage beingggenerated, causing phenomena similar to the above
iten (3).
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5. HANDLING

This chapter describes the procedure for starting and setting the SZ2EZ1 and for
checking the condition of the motor.

5.1 Installing Battery

The S2EZ21 incorporates a battery for backup of the internal calendar
Before use, be certain to remove an insulation sheet from the battery.

The battery backs urthe internal calendar when the control supply for the S2E21
is interrupted. While the control-power 1is supplied, the-calendak, works normally
without the battery.

If the S2E21 is used with the insulation sheet attachiedMer ‘the battery is
exhausted. the time data is lost when the control Nsupply/is interrupted.
in that case, the current time should be set ,again:

5.2 Turning Power On

The SZEZ1 becomes operational upon beidg /Stpplied control power.

When the control power is suppliedy,a power LED lights up and the  SZEZ1 performs
the self-check on internal circults.

After the self-check is finished normally, the screen displays PO system data.

In the event an anomalyr 1S, detected, a corresponding error indication lights up
issuing an error oltputeontact.

When the control power Jis turned on, an inrush current of about 50 A flows for
2 ms. When ajfprotective device such as molded case circuit breaker or fuse 1is
provided to“theWgontrol power, make sure that the protective device will not
operategon gthe “Wnrush current.
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5.3 Basic Operation of Screen

5.3.1 Selection of Display O

The S2E21 employs a page selection type information access method whereby eacO
display page 1is assigned with a particular kind of information and one can access
any desired information by specifying the corresponding display page. V'S

The procedure for specifying a display page is given below. \@

There are four methods for page specification.

(1)Specifying a page: 0

Press [PAGE] [( )] [( )] [EXE] keys. (§

- Enter a desired page in ().

= When an undefined page number is enteredé page (page 1) appears.

Example: When vou wish to acces% 0, press [PAGE] [1] [0] [EXE]
keys.

(2)Turning the page: \
Press [PAGE] [ 1] [EXE)] keyf:(b

L 4

- The next page appearsK\

(3)Moving to lous page:
Press Am (EXE] keys.
= The dis moves one page back from the current page.

When %he first page is being displayed, it is again displayed.
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(4)Redisplaying the current page:

Press [PAGE] [EXE] keys. O
= The currently displayed page is shown again. O

L 4
5.3.2 Entering Alphabets

the steps shown below.

Keyboard 1s normally used to enter numerals. To enter alphab%s, follow

(1)Entering alphabets A to M:

aejlel]

S2E21

Press [ALPHA] key to move into the alphabet input

mode. \ \

- LED on the upper left corner of [ALPHA] K

lights up in red. &\'I

he

In this state, the alphabets A-M appearingion
upper left corner of each key can :@

Press [ALPHA] key again and LE upper left
corner goes off, returning you@ numeral

input mode.
- O
Entering alphabets N to&
(2)Press [SHIFT] d@ alphabet input mode.
- LED on the t corner of [ALPHA] key

lights ed and LED at the upper left
corn ] key lights up in green.

In this , the alphabets N-Z appearing on the
upper left corner of each key can be entered.
L 4

Press [SHIFT] key again and LED at the upper left
rner goes off, returning you to the alphabet
input mode.

- 40 —
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5.3.3 Changing Setting

The setting values are important data to determine the characteristic of the
protective units and the operation of the S2E2l. PASS ID system is incorporate
to prevent inadvertent changes in this data.

Changing the setting values is allowed only after the registered PASS ID is 4
entered.

(1)Registering PASS ID: @
Registration of PASS ID is done on-PO SYSTEM DATA page. 0

(a) Move the cursor to the PASS ID. Q
@ L/ PO SYSTEM DATE VJ

(b) Key in the currently registered PASS

(c) Then, key in a desired PASS ID yo
registered. You can use any, i on
of eight alphanumeric chara for the
PASS 1D.

(000000cr [EXE]

0000 icr cr[J[EXE]

NOTE: At time of shipment,
is registered as, PA

Q
&
&

L 4
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(2)Changing setting values:

Registered PASS ID must be entered before any change can be made to the setting O

values. O

(a) Call the PO SYSTEM DATA page.

(b) Move the cursor to PASS ID.

(d) when the entered PASS ID matches the

registered one, you are allowed to

proceed to change the settings. Q
(e) call the setting page. @

(f) Press [EXE] key.

Cursor appears. (When PASS ID does not &
or setting; change is not permitted. t
does not zppear. )
(g) Move the cursor to a paraN u want
to change, using arrow
(11 (1) [=] [«
G
(h) Enter a new setti \ ;

(i) Press [EXE] k&lement the setting change.

4

(C) Key in the registered PASS ID. &
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5.3.4 Adjusting LCD Screen Brightness

The brightness of the display screen can be adjusted to a desired level by O

turning the variable resistor dial at the back of the keyboard.

£T7 SN | .

N
2

Resistor for

adjusting brightness \

&8
&3

Figuregl3 'Adjusting the Brightness of Screen

S

5.3.5 Automatic Turn- isplay

The display @ is automatically turned off when no key_ operation is performed
[ .

for abou \

Pressin y Key turns on the screen and displays the page that was being shown
on the screen before turn-off.

4

— 43 —
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5.4 Registration of 1D

vi I-l)U"EJ:LI

00> [PO SYSTEM DATA O
ol- |TYPE. S2E21-ClA
VER. 1 0 0 |
2= |MACH. ID. S2E21
0-3-» |[PASS.ID.-------- ¢
0-4 > | SPARE1
SPARE?2 \
(T YY/MM,/DD
92/ 8/117
HH:MM:SS 0
11528061186 \| Q
No. Iten Description (?td%%r?
0-0 System data | Display of type of S2 XR) ay and —
registration of ID, isplay of date and time
0-1 Type, Displayst version of S2E21. —
version \i
0-2 | MACH.ID. Di#)@stered Machine 1D. S22
\%ﬂer anew MACH. ID., move the cursor to
isposition (O-2). enter the new MACH. ID.
press [EXE].

- 4 -
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e State at
lo. I'tem Description delivery
1-3 PASS. ID. No PASS. I[Ds registered are shown. PASS. ID:

For registration of PASS. ID., see Section ¢
5. 5.3
1-4 Spare input | Allows you to register names of spare-inputs. Blank
names The registered spare input names are displayee.

SPARE1 corresponds to terminal no.57
SPARE2 corresponds to terminalfn

Name registration 1is done
to this position (0-4)
registered, and press

)-5 Time Displays the e and time.

Change is ma oving the cursor to this

position % and entering year (YY), month
D) 0 , hour (HH), minute (MM)
lo

d by [EXE].

V11006404

— 45 —




TOSHIBA

6F9EO111

5.5 Menu &
I-1—- | Pl MENU O
PO SYSTEM DATA O
Pl : MENU
12— P2-686:MEASUREMENT ¢
P10 : EVENT \®
P20-35:SETTING @
P40 :TESTING 0
P50-53: TRIPDATA Q
No. | tem Description dsetﬁ?ef‘;
-1 Menu A list showing the c & of each page group. —
1-2 Contents of | Represents tents to be displayed on pages | —
menu PO to P53.
Chose @number by checking the display
cont

Vi I-()!‘JJ'JJ
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‘5.6 Measurement
2-1- P2 MEASUREMENT
IR O. A 0%
HELOE AR
IS O. A 0%
2-2 - Lo tatboy o |
I T O. A 0%
Lo b
18 -0« A 0%
Lot oo loaag ]
a8 .4, C 0%
2-3- Lo loraad
6rR 0. ¢ 0%
oo loiogg ]l
2-4 - UB 0 %
No. ltem Description ﬁ’é??ﬁe?}"
2-1 Display of | Displays cusrentytemperature rise, and
measured unbalance ‘fagtor.
vaues
2-2 Display of | Displays the present values of 3 phases and zero
current phase currents.

[103{]. A: Represents main circuit currents
for each phase.

00%: Represents the ratio of current to
rated full load motor current.

J—‘—‘- . Ratio of measured current to rated
CT current is displayed in bar.
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P State at
No. Item Description deliver
2-2 Display of The scale change in three steps according to
current the magnitude of current. N
(cont.11
Ll J. oo @
L-3 . 125-2504 (b
U . 250-600% 0
2~3 Tempereture Oisplays calculated temperatu r@ the —
rise stator (8S) and rotor (GR).
[1 [00J. C: Represents % ed temperature
rise.
00%: Re atio of temperature
o allowable temperature rise.
| | | \ of temperature rise to
wable temperature rise 1is
. 0 isplayed in bar.
2-4 Unbalanced s the present unbalance factor of three -_—
factor has

i
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3-1 - P83 MEASUREMENT
F RTL 1 990 T
RTDZ2 990 ¢C
RTD3 980 T
RTD4 990 T
3> 4 RTDS 990 T
RTD®6 990 T
RTD7 990 T
RTDS8 980 T
990 NO USE
999 OuT OF
RANGE

<

O

O

-
>

%

990:

N

999:

that RTD is not used.

rs ZQplays the temperature as detected
y RTD. The detection cycle is about

16 sec.

Indicates that the measured
temperature is outside the measuring

range (-20 to 200°C) or measurement
is abnormal.  Abnormalities may

include broken wire, short-circuit,
abnormal SZE21 detection circuit.

Yo. Item Description g 'E (Sig?}\?e?)t/
3-1 Display of Measured value by RTD is“displayed. -
measured
value
3-2 RTD The measure\ by RTD is displayed in C. —
e

X
&
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4-1 = P 4 MEASUREMENT
715 A
IRst 725 A
4-2- ITst 785 A
43 - | 1st 324 A
(LAST 5 STARTS)
4-4- | Tst BSec.
4-5- | TAVst BSec.
(LAST 5 STARTYS)
46— |Trun OH 30M
4-7 =» | | MAX 1005 A
48 - | Nst 19
4-9 - | Ttrun 3 H
No. [tem Description %?ti?zeg
4- Display of Displays the starting gurrent, starting time, —
measured and operation time.
vaue
4-2 Starting Displays staiting,current of each phase. —
current
4-3 Average Displaystthe average starting current of the —
starting |ast, five starts (3-phase average). Vaue dis-
current played is zero until five starts are completed.
4-4 Starting Displays last starting time. —
time
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I State at
No. Item Description delivery
4-5 Average Displays the average starting time of the last -
starting 5 starts. Value displayed is zero until five
time starts are completad. *
4-6 Running Displays the running time since the last s —
time after When the motor is running, the running-time
last start is accumulated. b
4-7 Maximum Displays the maximum measured c r\ -
current (including starting) among t phases.
Stores maximum value unti It can be
reset at P35. \
4-8 Number of Displays the number‘ Z?ﬁarts (accumulative) —_
starts made made until thg e reset. It can be reset
at P35.
4-9 Total Displaysmthe,Aaccunulative running time of —
running time moter apsed time). It can be reset at P35.

L 4

O
S _
¥
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¢

starts made

for thém days as well as dates.
L 4

Da r than the last 14 days are erased.

b1 — PB MEASUREMENT
YY-MMADD :STARTS
(1910407 2
910406 3
91/04/05 3
91,/04.,/04 8
91/04,/08 3 ¢
E-2- ¢ (910402 4
910401 1
910837380 5
91/03/29 8
891/08./28 0
Q1,708,827 P
9170828 2
L191/03/725 3
891,088,224 14
No.. Item Description (Sjgall?\a/e r?/t
5-1 bisplay of Displays the number o &ts made in one day. -
measured | @
value
5-2 Number of Displays rs of starts made in one day -

0%404

O
&
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-1 = P6 MEASUREMENT O

MAX. STARTS Q

YY/MM/DD STARTS
89,0508 4 1
6-2- 91/03/22 3 6

% .
91/04/04 3 4 0&

A State at
No. Item Description § ‘g delivery

6-1 Display of Displays the maximum numbe starts made in —
measured one day. K
value (b

6-2 Maximum Displays in\icending order the three -
numpber of largest n%@ starts made in one day for

starts made | the past™as I as dates.

L 2
@ay can be reset at P35.

O
&

S&

404

vl
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5.7 Event

« 10-1

m
<
m
O
>
m—i

* ¥ U
RPRRRRRHR =T~
oo T
@ T
BZZ
o =-
r A<
oTl=>
n—
_|
P

Sl to ENENENERINER P Te)
~nCm

o
>—|O
PPy
<U

slolololop
- ..mb-..
O
—AC

=0l =D D
—
T
H
(o=}
N

Coomoocm,, @
Qo Ut O

O
;UZ-U;U

nINNDT
B
>Co>z

Q

No.

Item

Description

10-1

Display of

Displays the histor;

tor operation as

event. data | monitored by

Displays \eration history including start,
stop, , and reset of the motor as
W%| dateand time (hours, minutes).

N

10-2 Event data

Q)C)

%

Y,
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10 tem Description %ﬁtferf,‘t &
0-2 The event data for the last 14 events are -
displayed on P10.
¢

Data older than the last 14 events are erased.
Message description 8

START : Motor start

RUN : Motor stat COMPLETE

STOP : Motor stop Q
TRP  : TRIP

RST  : RESET (b
ARM : ALARM.

ART  :ALARM RESRT

OL  : Overload \
oc . Overcurrent \
UC  : Undercurr

INST i ZD

UB
L.R
REP
0CG
RTD
SPT o NSpa
Sl\. e 2 input

- b5 —
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5.8 Setting
20-l-» |P20SETTING
202—- [CT RATIO
100/1,5A
(6—-2000A)
0-3-> | ZCT RATIO
50/1,5A
(60-100A)
20-4 - |I N 50 %
( 40-100 %)
50.0 A
No. item Description dStaaitseﬂr
20- Setting —
20-2 | CT ratio Sets the primary rating,ofCT used for 3-phase | %
current  detection
Setting range Isydisplayed in parentheses ( ),
The CT _segondary rating is selected by the
connections to the terminal block, so thereis
noeedfor setting the CT secondary rating.
20-3 | ZCT ratio SetS'the primary rating of ZCT used for 50
zero-phase current  detection.
The CT secondary rating is selected by the
connections to the termina block.
20-4 | Ratec Sets the rated motor current in the form of the | 40
current CT ratio set at 20-2.
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T@c ed heating time constant is displayed
The detected heating time constant is reflected
on the setting at 21-2. RTD [-3 are necessary

for stator temperature detection, and RTDS for
ambient temperature.

i-1-» | P21 SETTING
k% QL * * O
i"-2- | TR 10 Min.
(10-165 Min.)
i"n-3- LEARN I NG OMin.
0 TIMES
21-4 » | TD 10 Min. ¢
(0=8xTR,
10-500 Min.) %
iIk5-» | LEARN ING OMin \
0O TIMES
216 » | 6 SM 60 T
(BO—~186 . ) -
ill-7- | 8 SN 60 <€
(l10—-125 < )
. |Iten Description \‘§ gg?‘i‘g oo
I1-1 | Setting Sets the overload unit® -
)1-2 | Heating time | Sets the motor hee@me constant. 10 min
constant
11-3 | Automaticd 1 | When thm ic detection of the heating time | 0 min
detected constantel ed oN at P34, the S2E21
vaue automaticaly detects the heating time constant.

Vi I!‘} 104
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No. Item Description 3;??3 e rf;t
21-4 Cooling time [Sets the motor cooling time constant. When “0" | 10 mi
constant is set, 3 times the heating time constant of
21-3 becomes the setting value.
4
21-5 Automatically When the automatic detection of the cooling t@
detected constant is turned ON at P34, the S2E21
value automatically detects the cooling tine-consta
The detected cooling time constant is %d
here. Q
The detected cooling time consta reflected
on the setting at 21-4. RTD necessary
for stator temperature t and RTD 8 for
ambient temperature. \
21-6 | Stator Sets the allowale%ature rise of the motor| 60 C
allowable stator. This e y determined by the
temperature insulation gla f the stator winding.
rise
21-7 Stator rated Petsr h@)erature rise that would occur when |50 °C
temperature the( mo is operated at the rated output
rise a current).
data is indicated in the motor test record
\ or supplied by motor manufacturer.
4

= 58
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20-1 » | P22 SETTING
%% 1 N S T k3
22> | 1>> 0
(0=0FR ,
5-1 7xIN)
2-3 - | T>> 0.05Sec
%% 0OC %%
24 - | I0C 0.0
(0. 0=0FF,
1.56-10. 0xIN)
25 - | TOC 0. 3Sec.
(0, 8-1.0 Seg.) |
No. item Description dSteI%eeryat
22-| | Setting Sets the short-circuit andsgvereurrent unit. —
22-2 | Short- Sets the operating £urrent of the short-circuit | 0
circuit unit Unit in the form ef, afmultiplier with respect
operating to the rated €urrent.
current
Setting “0%1ecks the short-circuit function
off.
22-3 | Short- Displays the operating time of the short-circuit|0.05 sec
circuit unit |unit,
operating
time Fixed at 0.05 sec.

- 59 —
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I State at
No. Item Description delivery
22-4 Overcurrent Sets the operating current of the overcurrent 0
unit unit in the form of a multiplier with respect
operafing to the rated current. .
current
Setting “0” locks the overcurrent function o
22-5 Overaurrent Sets the operating time of the overcurre .| 0.3 sec
unit
operatiing
time




TOSHIBA 6F9EO111

23-1 = | P23 SETTING

**% U B k% O

23-2 - | UB 30 % O
(0=0FF,

5-30 %)
2 4

x% UC k%

233 - |[IUC 0 % %
(0=0FF, \
30-80 %)

234 - | TUC 1 Sec.
(-5 Sec.) 0

S State at
No. Item Description \ delivery
23-1 Setting Sets the unbalance and @t unit. —_

23-2 Unbalance Sets the unbalance @ 0
unit Setting “0" 1 he alance function off.

23-3 Undercurrent dets the op@ current of the undercurrent 0
e i

unit unit as o of the operating current to
operating the#ra current.
current Set N locks the undercurrent function off.
23-4 Undercurrent @lhe operating time of the undercurrent 1 sec

unit @Jnit,
0

2

L 4

Q2
s&

VIIOUS4Od
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Q

4,

24-1 > | P24 SETTING O
**%k OCG sk
24-2 - | 1 OCG 0 %
(0=0FF,
5-40 %)
4
24-3 - | TOCG 0.1 Sec
(0.1-1.5 sec.) \
No. Item Description % 3;‘:‘%&3&}
24-1 setting Sets the ground overcurr it. -
24-2 | Ground Sets the operati r of the ground 0
overcurrent overcurrent uni 6 the“ratio of the operating
unit current to ZE€T rating.
operating
current Setting “0% the ground overcurrent
functio T
4
24-3 Ground x& operating time of the ground 0.1 sec
overcurrent e rent unit.
unit
operating -
tim \

L 4
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25-1 =2 | P25 SETTING
k% L. R k%
25-2 =2 | TSC 20 Sec.
(0=0FF,
1-130 Sec.)
25-3 > | Ist 1:6
(L:«B=16; ODxIN)
25-4 = LEARNED 0.0
25-5=2 | Tst 1 Sec.
(1-60 Sec.)
25-6 = LEARNED O Sec.
S State at
No. Item Description delivery
25-1 Setting Sets the locked-rotor and “starte)failure unit -
and repeated starting unit:
25-2 Allowable Sets the allowable Slocked-rotor time of the 3
locked-rotor | motor.
time This data 4s_ TIndicated on the motor test record
or supplied by&the motor manufacturer.
Setting ‘0”/'Toeks the locked-rotor and start
failuref function and the repeated starting
functiony, off.
The allowable locked-rotor time is based
6n Starting current (25-3) at cold condition.
Actual operating time depends on the current
lével and temperature rise. Refer to 7.2
53 Starfting Sets the starting current of the motor as the >
current ratio of the starting (inrush) current to the
rated motor current.
This data is indicated on the motor test record
or supplied by the motor manufacturer.
For reduce voltage starting, Refer to 7.7.

Caution : Do not set Tst(25-5) longer than TSC(25-2). The relay will look up
in a trip condition. On initial setting. set TSC(25-2) before setting

Tst (25-5).

— 63 ==
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No. item Description ggﬁ\?e r‘;t
0
25-4 Automatically [When the automatic detection of the starting
detected current is turned ON at P34, the average
value starting current displayed at P4 1is displayed V'S

the setting of 25-3.

here. @
The detected starting current is reflected m

25-5 Starting Sets the starting time of the motor.Q 1 sec
.

time For reduce voltage starting, Refe

25-6 Automatically hen the automatic detecti he starting 0

detected time is turned ON at P verage starting
value tine displayed at P4 i isplayed here.
The detected ing e is reflected on the

setting of 2

: unit I /(1)

Ist \\4(2)

Note : The operating time of lo
depends on the motor,, co .
(1) The operating ti C(setting value)

for a cold d with no rotation.

(2) The operating time is longer than TSC

for a c with motor rotation. TSC T
\ Operating time
< ~
4
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6F9EO111

26-1->| P28 SETTING
COMMUNICATION O
26-2 - | ADD. d
€C1—81)
%63 5| BAUD RATE 4800 ¢
264 > | PARITY NON \%
265 - | REMOTE SET T 0 @
(0=NO. 1=YES) 0
No. Iten Description dsetlaﬁei/e%/
26-1 | Setting Sets the communication. o
26-2 | Address Sets the remote st ress of the S2E21. l
On the sameli neaddress is assigned to one
remote dtatio
26-3 Baud rate Displays munication speed. 4800
Fixed psS.
26-4 | Pari ty s the parity. NON
a NON parity.
26-5 |R te\ Specifies whether the setting change from the 0
' monitor is permitted or inhibited.

Y,
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27- =

2(-2 =

2(-3 =

P27 SETTING

MEMORY CARD

OPERAT. I. ON 0
(1=INITIALIZE
2=SAVE
3=LOAD
4=COMPARE)

S
C)O

2 4
STATUS (g
NO CARD 0

No.

[tem

Description

State at
delivery

27-1 | Setting

Controls data communicati emory card.

27-2 Operation

Selects the contents%&a to be communicated
with memory

1: Initializ e ‘memory card.

2: Transf memory card the information
of setting, event data, number
«Of 'starts, protective operation.

d to the S2E21.
pares the contents of the memory card

with those of the S2E21.

3T setting values from the memory

Y,

%%

— 66 —



TOSHIBA

GOOD: In good condition

operation at 27-3. Perform ghe

ERROR: Error_has occured as a resu%{b
operation again.
COMPLETE: The operation of 27-3 is@ted

NO CARD: The card is not inserted.
UNMATCH: ~ MACH. IDs of the card and the S2E
do not agree.

6F9EO0111
o State at
{o. I_tem . Description delivery
27-3 Message Displays the state of the memory card and its —
response to the operation of 27-3.
4

&

Loy
N
P

S
S

Q>®

VLILOQS IO
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28-1-> P28 SETTING
PRE RE O
o ALM TRP SET O
8 ;
oC ] 0% 1188 100 « 28-4 .
ucC 100 100 _
INST - 100 - %
UB - 100 - \
OCG 100 100 -
2%-2 § v | 2 (b
UNIT:% ' _
\o. 1 ten Description @ (?te?tlslelg)t/
28-1 | Setting Sets the pre-darm lev levd of the | —
protection  unit.
28-2 Pre-al arm for predam as the 100

Sets the detec I
@ to the trip levd.

ratio with
OL: R ith” regpect to the dlowable
re rise
. \Q@ range. 0~ 100 %
&_ 0CG: Ratio with respect to setting
operation  current.

Seting range: 0 ~ 100 ¥ (0C, 0CG)
. 100 ~ 300 % (UC)

For the pre-darm to be output, the output relay

must be set at P30.

05 104
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The SZE21 cannot be reset until the detected
level becomes lower than the reset level.
Setting range: 0 ~ 100 %

Units other than the overload unit haveO

level and thus can be reset at any

6FSEO0111
V0. Item Description 35}[385(
28-3 | Trip value |Displays the trip value as 100%. -
. L 4
18-4 Resetting Sets the reset level for the overload unit.






