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1. Ratings and specifications

Type designation HMMS-32K, HMMS-80K
Rated insulation voltage : Ui (ac, v) 690 )

0.16, 0,2b, 0,4, 0,63, 1, 1.6, 2.5, 4, 6.3,

t :
Rated current : In (A) 10, 14, 18, 23, 25, 32, 40, 63, 80

Rated frequency (Hz) 50, 60
Number of poles 3,4
Rated ultimate short—circuit
breaking capacity : Icu (symmetrical r.m.s) AC 440V 6kA
Rated- service s-hort—cn'cmt _ AC 460V KA
breaking capacity : Ics (symmetrical rm.s)
Reference ambient air temp. (T) 40, 45
type of Overload Thermal type
t ,
overctrren Short circuit Magnetic type (INST)
release ]
Front (FC)
Type of connections Rear (RC)

Plug-in (PC)

2. Test sample and test item

.. HMMS-32K, HMMS-80K
Type of circuit—breaker No.l No.2
sample | Rated current 32 80
Number of poles 3
Type of connection PC
Test | 1. Tripping limits and characteristics X
items | 2. Dielectric properties b3
3. Mechanical poeration and operational
performance capability % X
4. Overload performance x X
5. Dielectric withstand x X
6. Temperature-rise X X
7. Overload releases x x
3. Rated ultimate short circuit N "
breaking capacity

x Indicates test carried out
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3. Test results
3.1 Test of tripping limits and characteristics (8.3.3.1)
3.1.1 Opening under short circuit conditions (INST) (8.3.3.1.2)

Non—trippi .. .
Instantaneous on tripping Tripping test Specified frange
Rated test .
ent current Test —— of operating
curren setting poles Test Test Tripping current
(A) (A) current current time (A)
(A) (A) (ms)
: 320 B-C 309 3243 3 (3000 to 4000)
32 C-A 306 3768 5
: 800 B-C 750 8534 5 (8200 to 9000)
80 C-A 743 8953 4

Notes 1. — The test current was symmetrical.

2. — The test was performed on all combinations of two poles in series.

3. - Test current duration was 200ms.

3.1.2 Opening under overload conditions (8.3.3.1.3)
3.1.2.1 Conventional non—iripping current and tripping current

Non-tripping Tripping ]
Rated Test Test Aml?1ent
. . atr IEC
current | current | Duration | current Trip Requi .
In (A) | (1.05xIn) | time | (1.30xIn) | time tffcnf equiremen
(A) (A)
1
N?,(z) 336 2h 416 520" 2
No2 40 * 1hour Whel_l
80. 34 2h 104 532" In<63A

3.1.2.2 Checking of the time-current characteristics

- min ,

"

— sec

L/C NO.:BUF009388700529

Rated Percent. Test .. Ambient .
Tripping . Specified range
current rated current current time air temp of tripping time
(A) (%) (A) (T) ppine
1\1302.1 64 2'36" 1'20" to 410"
No.2 200 40
o 160 305" 1'20” to 4'10”
80
' — min " — sgec

?
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3.2 Test of dielectric properties (8.3.3.2)

3.2.1 Test conditions

Rated t (A 32 80
ate f:urren. (A) EC
Rated msulz.itlon 660 Requirement
voltage : Ui (V)
frequendcy of
60 45 to 62
supply source(Hz)
2500 +5%
Test voltage (V) 2500 0 °
Test duration 1 min -1 min
a) with the circuit—breaker in the closed
position : , '
i) between all live-parts of all poles
‘connected together and the frame of
the circuit breaker.
ii) between each pole and all the other
poles connected to the frame of the
.. .. Same as
Application of the circuit breaker. test
test voltage : b) with the circuit—breaker in the open cén ditions
position and in the tripped position :
i) between all live parts of all poles
connected together and the frame of
the circuit breaker.
ii) between the terminals of one side
connected together and the terminals
of the other side connected together.
- 32.2 Test results
Rated Test Test Test Test
current (A) a) — i) a) — ii) b) - i) b) - ii)
No.1l :
39 Good Good Good Good
No.2 '
800 Good Good Good Good
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No.

3.3 Tests of mechanical operation and of operational performance capability (8.3.3.3)
3.3.1 Operational performance capability without current (8.3.3.3.3)
3.3.1.1 Test conditions

No.l . No.2
Rated current (A) IEC requirement
32 80
Number 1 :
umber of operating cycles per 120 60 120 / 60
hour (c¢/h)
Number of operating cycles (c) 7500 4000 7500 / 4000

Note. — Test was made without current.

3.3.1.2 Test result
Circuit breaker was in satisfactory condition as before test.

3.3.2 Operational performance capability with current (8.3.3.3.4)
3.3.2.1 Test conditions -

No.1 No.2
d t (A
Rated current (A) 29 30 I.EC
Number of phases 3 3 Requirement
Frequency (Hz) ' 60 60 45 to 62
Ith : +5%
Test current (A) 33 81 0 ?
U 1 660+5%

Test voltage (V) 662 664 criax 0
Power factor 0.79 0.8 ' 0.8 £0.05
Number of operating

' 120 60 4 120 / 60
cycles per hour (¢/h) /
Number of operating 1000 1000 1000
cycles (c)

3.3.2.2 Test results
Circuit breaker was in satisfactory condition as before test.
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3.4 Overload performance (8.3.3.4)

3.41 Test conditions

No.

(c)

Rated t I (A) No-l No.2
ated curren n
32 80 IEC
Requirement
Number of poles 3 3
Frequency (Hz) 60 60 45 to 62
In : +5%
Test current (A) 193 482 6x 0
: 660+5%
Test voltage V) 664 664 Uemax : 66 E:) _
Power factor 0.50 0.49 05 + 6.05
1. T 693+5%
Recovery voltage V) 700 700 05xUemax 0
Numb i ti 1 '
umber of operating cycles 120 60 120 / 60
per hour (c/h)
; -
Number of operating cycles 19 12 12

3.4.2 Test results

The circuit breaker closed and opened satisfactorily during all the tfests.

None of the components, including the contacts, showed signs of exce—

ssive wear. The mechanical parts were not deformed.
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3.5 Verification of dielectric withstand (8.3.3.5)

3.5.1 Test conditions

Rated t (A) No.l NoZ
ated curren
32 80 IEC
Rated insulation 660 Requirement
voltage : Ui (V)
f d f
rediendey o 60 45 to 62
supply source(Hz)
' 2xUi :1320+5%
Test voltage (V) 1380 ! 00
Test duration 1 min 1 min
a) with the circuit—breaker in the closed
position :
i) between all live paris of all poles
connected together and the frame of
the circuit breaker.
ii) between each pole and all the other
poles connected to the frame of the
.. .. Same as
Application of the circuit breaker. test
test voltage : b) with the circuit—breaker in the open .
. . . . conditions
position and in the tripped position :
i) between all live parts of all poles
connected together and the frame of
the circuit breaker.
ii) between the terminals of one side
connected together and the terminals
of the other side connected together.
3.52 Test results
Rated Test Test Test Test
current (A) a) — i) a) — ii) b) - i) b) - ii)
No.l
d
950 Goo Good Good Good
No.2
480 Good Good Good Good
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3.6 Verification of temperature-rise (8.3.3.6)

3.6.1 Test conditions

Rated current (A) I\;oz.l 1\13(32 IEC Requirement
' be singl
Supply source Single phase may be single
phase current
Frequency (Hz) 60 -
Ith : +5%
Test current (A) 32 : 80 0 ?
PVC PVC
insulated insulated
Same as
. conductors: conductors: .
Test connections K test
Size-- 150 mf | Size:--240mr conditions
Length of connection fr‘om
terminal to terminal : Zm
Test duration (h) 2.5 3.0 -
Ambient air temperatme(t) 97 6 98 1 +10 1o +40
Use of enclosure No No -
3.6.2 Test results (Temperature rise k)
Rated current (A) N3(?2.1 :NE;)()'Z Temperature rise
Type of connection PC PC limits *1
Top A 45.6 476
side Pole B 426 50.8 30 (75)
terminals C 445 52.2
, Description Bottom A 46.2 52.3
of parts side Pole B 454 54.4 80 (75)
terminals C 43.2 50.7
Manual operating handle 13.3 14.7 35 (30)

x 1 ~ Standard ambient air temperature : 40C
For an ambient air temperature of 45T, the limits are shown in ( ).
* 2 — Determined from the limit on adjacent insulating materials of class B
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3.7 Verification of overload releases (8.3.3.7)

No.

Rated Test current .. Ambient .
Tripping . Specified
current (1.45xIn) time air temp Trivuing tme
In (A) (A) () pping
No.1
;’2 46 4 5' 27" 2+
No.2 40 1 hour when
) 16 5’ 45"
30 1 In<63A
Note. ~ All three poles were conmected in series. "—min, " - sec

3.8 Rated ultimate short circuit breaking capacity (8.3.5)

3.8.1 Verification of overload releases (8.3.5.1)

R'ated Percent Test Ambient
e
Sample rated Test Tripping air Specified range
current current . .. .
No. (A) current pole (A) time temp Tripping time
(%) (T)
A 64 232"
No.1
32 32 200 B 64 242" 1°10” to 420"
C 64 228" 40
No.2 A 160 306"
80- 20 200 B 160 3'04" 110" to 4'20"
C 160 312"
'—min, " - sec
3.8.2 Rated ultimate short circuit breaking capacity test
3.8.2.1 Prospective current calibration
Assi d
Sample ssigne Prospective
rated © QOsc. . Power
No.& . Frequency Phase breaking
breaking No. factor
In . current(kA,rms)
capacity Icu
A 6.2 0.21
B 6.3 0.20
No.l
© OkA at ) 0727060 60Hz
32A 440V C 6.1 0.24
A
verage 6.2 0.22
3 phases
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3.8.2.2 Osciliogram data for rated ultimate short—circuit breaking capacity
In (Rated current) to test sample : 80A

Recovery
1t *
Sample Test Osc. No. Ph Let through Z;vZf: .
a
No. & In condition (Operation) € | current peak (kA) &
3phases)
(V)
A 27.7
Applied line B 35.7 2700
voltage 04062707 |
No.2 1 460V (O_) C 28.2
20A 3(mim)
Prospective 04062708 A 25.7
sym. current (CO)
1 2B5kA B 341 2704
C 307

* Minimum required voltage (line to line) of average 3 phases : Uex1.05

3.8.2.3 Behaviour of the circuit breaker during short—circuit making and
breaking tests (8.3.2.6.5)

10

No.

Rated current Results IEC Requirement
32A Good There shall be neither arcing nor flashover
between poles, or between poles and frame
and no melting of the fusible element F in
80A Good the leakage detection circuit.
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3.9 Verification of dielectric withstand (8.3.5.3)

3.9.1 Test conditions

.11

i) between all live parts of all poles
connected together and the frame of
the circuit breaker.

ii) between the terminals of one side
connected together and the terminals
of the other side connected together.

Rated current (A) 32 / 80 RC
Rated insul'fltion 660 Requirement
voltage : Ui (V)
Frequency of 60 45 to 62
supply source (Hz)
2xUe(not less
Test voltage (V) 1000 fhlaélo 3?23/3
0
Test duration 1 min 1 min
a) with the circuit-breaker in the closed
postion :
i) between all live parts of all poles
connection together and frame of the
circuit breaker.
i1 ) between each pole and the other poles
connected to the frame of the circuit
breaker. Same as
Application of the b) with the circuit—breaker in the open test
test voltage : posiiion and in the tripped position : conditions
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3.9.2 Test results

No. 12

Test Test Test Test Test
sample a) - i) a) ~ ii) b) - i) b) - ii)
32A Good Good Good Good
80A Good Good Good Good

3.10 Verification of overload releases (8.3.5.4)
ient
Rated Percent Test o Aml:_uen »
Sample rated Test Tripping air specified range
current current . . .
No. (A) current pole (A) time temp of tripping time
(%) ()
A 30 1'16"
No.l
2 r i/ 40"____ 2!10"
397 3 B 80 1’20
C 80 122"
250 40
A 200 118"
No. 2
20 B 200 117" 40"~ 2'10"
80A
C 200 1714”7
Note. — Tested on each pole separately. "—min, " - sec
3.11 Rated service short circuit breaking capacity test (8.3.4.1)
3.11.1 Prospective current calibration
Assigned p Live
T ecll
Sample rated Osc. oSP ] Power
. Frequency Phase breaking
No. breaking No. factor
) current(kA;rms)
capacity Ics :
A 102 0.29
B 104 0.30
10kA at
80A 05011305 60Hz
440V
C 10.2 0.29
Average 10.3 0.99
3 phases
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3.11.2 Osciliogram data for rated service short—circuit breaking capacity
In (Rated current) to test sample : 80A

Recovery
It *
Sample Test Osc. No. Phase Let through ‘(rzv?j: o
No. & In | condition | (Operation) a4 current peak (kA) &
3phases)
(V)
A 102
B 10.3 271
05011306 © 100
Applied line ()
voltage . A 9.7
- 440V 3(mim)
No.2 ) 05011307 B 97 79
80A . (CO) )
Prospective .
sym. current 3(min) C 99
vy Lon 05011308 '
' (CO)
A 10.0
B 10.2 272
C 10.1

* Minimum required voltage (line to line) of average 3 phases : Uex1.05

No.

3.11.2 Behaviour of the circuit breaker during short—circuit making and breaking tests

(8.3.2.6.b)
Rated current Results IEC Requirement
32A Good There shall be neither arcing nor flashover
between poles, or between poles and frame
and no meliing of the fusible element F in
80A Good the leakage detection circuit.
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No.

3.12 Verification of operational capability with current (8.3.4.2)
3.12.1 Test conditions

No.l No.2
Rated current (A) 2?2 ;0 IEC
Requirement
Number of phases 3 3
Frequency (Hz) 60 60 45 to 62
Ith : +5%
Test current (A) 32 81 0
U 1 660+5%
Test voltage (V) 664 664 emax 0 °
Power factor 0.79 0.78 0.8 +0.05
Number of operating
120 60 120 / 60
cycles per hour (c¢/h) /
Number of operating 50 50 50
cycles (c)
3.12.2 Test results
Circuit breaker was in satisfactory condition as before test.
3.13 Verification of dielectric withstand (8.3.4.3)
3.13.1 Test conditions
Please refer the condition sheet written in the next page
3.132 Test resuits
Rated Test Test Test Test
current (A) a) — i) a) — ii) b) — i) b) - ii)
No.1l
302 Good Good Good Good
2
Né)o Good Good Good Good
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No.

i) between all live parts of all poles
connected together and the frame of
the circuit breaker.

ii ) between the terminals of one side
connected together and the terminals
of the other side connected together.

Rated current (A) 32/ 80
IEC
Rated insulation 660 Requirement
voltage : Ui (V)
Frequency of
supply source (Hz) 60 45 to 62
2xUe(not less
Test voltage (V) 1000 than 1000)
2 1000+5%,-0
Test duration 1 min 1 min
a) with the circuit-breaker in the closed
position :
1) between all live parts of all poles
connection together and frame of the
circuit breaker.
11 ) between each pole and the other poles

connected to the frame of the circuit

Application of the breaker. Same as
b) with the circuit-breaker in the open test

test voltage : L. . . ‘i -

position and in the tripped position : conditions

3.14 Verification of temperature-rise (8.3.4.4)

3.14.1 Test conditions
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No. 15

Rated current (A) N302'1 Ii;)dz IEC Requirement
Supply source Single phase may be single
. phase current
Frequency (Hz) 60 -
Test current (A) 32 80 Ith - +5%,-0
PVC PVC
insulated insulated g
ame as
Test connections conductors: conductors: test
: Size--- 150mr Size---240mr s
Lengthe of connection from conditions
‘terminal to terminal : Z2m
Test duration (h) 2.6 3.2 -
ﬁén)blent air temperature 27 6 28 4 +10 to +40
Use of enclosure No No -
3.14.2 Test results (Temperature rise k)
Rated current (A) No.1 No.2 Temperature rise
32 80 .
Type of connection PC | PC limits 1
Top A 52.0 52.0
side Pole B 55.3 54.6 80 (75)
terminals C 55.3 61.4
Description Bottom A 48.7 540
of parts side Pole B 49.1 62.5 80 (75)
terminals C 50.7 56.8
Manual operating handle 132 15.7 35 (30)

# ] -~ Standard ambient air temperature : 40T
For an ambient air temperature of 45T, the limits are shown in ().
# 2 — Determined from the limit on adjacent insulating materials of class B
3.15 Verification of overload releases (8.3.4.5)

Rated Test current L. Ambient .
Tripping . Specified
current (1.45xIn) G air temp Triooing ti
ime ripping time
In (A) A) (T) pping
No.l
302 464 . 5% 05" 2%
No.2 : 40 .1 hour when
§ 116 5’ 24" In<63A
80
Note. — All three poles were connected in series. - ' —-mm, " - sec
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