Zhejiang Horel Electrical Technology Co., Ltd.

Solar isolator switch

HGN4-002GL 1000VDC Isolator Switch

The HAN4-002GL DC Isolators have been specifically designed to switch Direct Current (DC) at voltages up to
1000Volts. Their robust design and ability to switch such voltages, at rated current, mean that they are ideally
suited to be used in the switching of Photovoltaic (PV) systems. All Photo Voltaic installations must have a DC
Switch to disconnect the DC/AC inverter from the photovoltaic panels in accordance with IEC 60364-7-712 as
illustrated Fig1.
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© Knife edge self-cleaning contacts for increased switch life. (AC \
© Long arc chambers to help rapid arc suppression p N
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[l Technical Data (IEC60947-3 Rated operation DC21B)
Model Number HAN4-002GL Standard IEC60947-3 407
*Fig 1
No. of Poles 2&4 poles Rated Current 16,25,32A
IP Rating IP66 Mechanical life 10*
Max Rated Operating Voltage DC 1000V Rated Short-time withstand current 8KA
Q/Io:?i)grgfgt\r(ﬁ%l:dcross sections 4-16mm?* Enclosure knockouts size M20/25
Maximum ambient temperature . Maximum ambient temperature .
operation open -5t0+65C operation enclosed 510 +45C
[ Wiring Diagram
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Ratings(DC21) 600V 1000V Ratings(DC21) | 600V 1000V Ratings(DC21) | 600V 1000V
HAN4-002GL/16DC | 16A 9A HAN4-002GL/16DC | 29A  9A HAN4-002GL/16DC | 16A  16A
HAN4-002GL/25DC | 25A  11A HAN4-002GL/25DC | 45A  11A HAN4-002GL/25DC | 25A  25A
HAN4-002GL/32DC | 32A  13A HAN4-002GL/32DC | 50A  13A HAN4-002GL/32DC | 32A  32A
\
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Zhejiang Horel Electrical Technology Co., Ltd.

Solar isolator switch

I Dimensions
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[ Installation Version

HGN4-003GL 1000VDC Isolator Switch

The isolator switch adopts the latest opposed wiring mode, which is different from the cross dislocated wiring of
the previous similar products(HGN4-002GL). They are ideally suited to be used in the switching of Photovoltaic

(PV) systems.

. - © IP66 rated enclosure

' : © opposed wiring mode

- © Knife edge self-cleaning contacts for increased switch life.
: © Long arc chambers to help rapid arc suppression
/ ( © 16mm’ rising clamp terminals for easy wiring

solar isolator switch www.chinahorel.com



Zhejiang Horel Electrical Technology Co., Ltd.

Solar isolator switch

[ Technical Data (IEC60947-3 Rated operation DC21B)

Model Number HAN4-003GL Standard IEC60947-3
No. of Poles 28&4 poles Rated Current 16,25,32A
IP Rating IP66 Mechanical life 10*

Max Rated Operating Voltage DC 1000V Rated Short-time withstand current 8KA

Maximum cable cross sections

2 .
solid or stranded 4-16mm Enclosure knockouts size M20/25

Maximum ambient temperature
operation enclosed

Maximum ambient temperature

operation open -5to +45C

-5to +65C

@ Wiring Diagram
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Load Load

Load
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Ratings(DC21) | 600V 1000V Ratings(DC21) 600V 1000V Ratings(DC21) 600V 1000V LSV-B1
HAN4-003GL/16DC | 16A 9A HAN4-003GL/16DC | 29A 9A HAN4-003GL/16DC | 16A 16A Jumper Bar
HAN4-003GL/25DC | 25A 1A HAN4-003GL/25DC | 45A 1A HAN4-003GL/25DC | 25A  25A
HAN4-003GL/32DC | 32A 13A HAN4-003GL/32DC | 50A 13A HAN4-003GL/32DC | 32A  32A

I Dimensions
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Zhejiang Horel Electrical Technology Co., Ltd.

HL7-63Photovoltaic miniature circuit breaker
1.Application

HL7-63 solar mini circuit breaker (hereinafter referred to as circuit breaker)
is applicable to the circuit with rated voltage of DC 1000V , and rated
current up to DC 63A for overload and short circuit protection, and also for
infrequent operational transformation in the circuit under normal condition.
This product accords with the standard of IEC60947-2.

.9 ® ! B 9 8 9

2.Modelandmeaning T .l
HOREL smm— HOREL o
— - / ﬂ | HUM18PV-63/20 @ m& !
HOREL ELECTRICAL CO.,LTD ) (

Miniaturecircuitbreaker
Designcode

Photovoltaiccode

Framesizerated current
Polenumber:1-1P,2-2P, 3-3P, 4-4P

3.Normalworkingconditions

1.Ambient temperature: -5° C~+45° C; Average temperature within 24h: +35° C.

2.Altitude: 2000m

3.Humidity: The air relative humidity under the highest temperature +40° C cannot surpass 50%;
Under the lowest temperature has a higher relative humidity, the wettest month's average lowest temperature cannot
surpass +25° C, and the average relative humidity cannot exceed 90%;

4 .Pollution degree: class 2

5.Mounting category: Il 1l

6.35mm standard rail

4 Structure features

1. Excellent current limiting characteristic, short arcing time, high breaking capacity, accurate protection characteristic,
long using life, reliable performance

2. Equipped with obvious contact position indication

3. Wiring terminal with frame structure, reliable in wiring

4. Complete range of accessories including auxiliary contact, alarm contact, shunt release, etc,
which provide convenience for intelligent application

5.Maintechnicalparameters
1.Basic technical parameters see shett 1

sheet.1

Frame size Rated limit short  Rated service short Rated impulse . )

rated current Ezt?\(/j)vglct; IFr{]?Xa)d current | ot breaking  circuit breaking Pole withstand volt g:t':gory 8;;':2”" 'r'e'fetg';‘ea{'ye;eus

(A) capacity Icn(A) capacity lcs(KA) Uimp(KV)
(1P)250V 123
(2P)550V ‘1165'166 S ; FF’,°'|9 2000 Power

63 (2P)800V 2025 7500A SR 6 A (on-load distribution
gimgggv a0 10000A SO 8000times)  protection
50,63
solar circuit breaker www.chinahorel.com




Zhejiang Horel Electrical Technology Co., Ltd.

HL7-63Photovoltaic miniature circuit breaker

2.0ver current trip characteristics,see sheet 2

sheet 2
Overcurrentprotectioncharacteristics Ratedcurrent In(A) Initialstate Testcurrent(A) Trippingtime(t) Expectedresult Ambienttemperature
o ] Coldstate 1.05In >1h Nontrip
Inversetimelimitingprotection - 30 C+2°C
Heatstate(followabovetest) 1.30In <1h Trip
<63 -
_ 8In <0.2s Nontrip Normal
Instantaneousprotection Coldstate t t
12In <0.2s Trip emperature
3. Cross section area of copper line,see sheet 3.
sheet. 3
RatedcurrentIn(A) <6 10 16 « 20 25 32 40 « 50 63
Crosssectionareaofcopperline( mm ) 1 1.5 2.5 4 6 10 16
4.The temperature reducing capacity coefficient at different temperature see sheet4.
sheet. 4
Temperature 10 °C 20°C 30°C 40 °C 50 °C 60 °C
Coefficient 1.12In 1.05In 1In 0.95In 0.9In 0.85In
Note:There may be some differences due to different actual service environment.
5.Rated dispersion coefficient when use at combiner box,see sheet 5
Sheet .5
Maincircuitquantity 2.3 45 6-9 >10
Rateddispersioncoefficient atmaincircuitquantity 0.9In 0.85In 0.8In 0.8In

Note:According to the different size and material of junction box,above data will be different,values provided are only for reference

6.The reducing capacity coefficient in high altitude:when the altitude exceeds 2000m,the circuit breaker should be adjusted as sheet 6.

sheet. 6
Altitude(m) 2000 3000 4000 5000
500 450 400 350
750 675 600 525
Ratedworkingvoltage(V) 1000 900 800 700
1250 1125 1000 875
1500 1350 1200 1050
Ratedworkingcurrent 1In 0.96In 0.93In 0.9In

solar circuit breaker
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Zhejiang Horel Electrical Technology Co., Ltd.

HL7-63Photovoltaic miniature circuit breaker

6.Wiringdiagram
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1.Ctypewiringfor2Pbreaker 2.Dtypewiringfor2Pbreaker 3.Etypewiringfor3Pbreaker 4.Ftypewiringfor3Pbreaker
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5.Gtypewiringfor4Pbreaker 6.Htypewiringfor4Pbreaker 7.Itypewiringfor4Pbreaker
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Zhejiang Horel Electrical Technology Co., Ltd.

HL7-63Photovoltaic miniature circuit breaker

Wiring diagram
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Rated current Sectiqnal area Tightening torque of
(A) of wire(mm?) connacting wira(MN.m)
9191919 i ass|
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T 16, 20 i Both the power side and

o5 4 load side are 2.0
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40. 50 10
63 16

Installation diagram
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TH35-7.5 Mounting Din-Rail

-

v
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Zhejiang Horel Electrical Technology Co., Ltd.

Solar surggeppotdetoratedéndce
1. Application

HSP2-PV(HSP3-PV) surge protection device is a surge protection specialized for solar

PV generation system, mainly used in generation system with voltage DC1000V and the
maximum discharge current capacity 40kA.

When over voltage surge caused by lightning strike or other reasons appears, the protector
will rapidly act to protect electric equipment within nanoseconds, leading the surge voltage
to the ground.

2.Modeland meaning

e I - T
HOREL Electrical co., LTD
Surge protection device

Design No.
DCapplication

Maximum discharge current

Rated working voltage

3. Normal working conditions

1. Normalservice condition

a. Altitude: <<2000m

b. Ambient temperature:-5‘C~+40C, limitrange:-40C~+70C

c. Relative humidity: 30%~90% at 25°C

d. Currenttype: DC

e.Voltage: thevoltage continuously exerting in connecting terminal should not exceed its
maximum continuous operating voltage

f. Protection class: IP20

2.Normal mounting conditions

a.Inclination angle: <{5°

b. Atplace withoutobvious shake and impulsive vibration

c. Atplaceswithoutexplosive risk, without gases or conducting dust that may be corrosive to
metal or cause damage to the insulation.

d. Adopts TH35-7.5 standard mountingrail

3. Normalstorage and transport conditions

a.Range of temperature:-40 C~+70C

b. Relative humidity (at +25 ‘C): <90%

c. Handle with care and avoid violent collision during transportation

4 Structural features

1. Adopthigh quality pressure sensitive resistance with powerful function, high discharge capacity and reliable quality
2.Modular design, easily to test and replace

3. Withremote control device, convenient for remote monitoring

4. Failure indication clearly showed as red mark in monitoring window

5.Shortresponse time

Solar SPD www.chinahorel.com



Zhejiang Horel Electrical Technology Co., Ltd.

Solar surge protector device

5 Maintechnicalparameters

Solar surge protector HSP2PV HSP3PV
PVDC-specific(LEC66143-1/EN61643-11)
Pole 2P 3P
ElectricalParameter
Classifiedtest il i
Uocmax(VDC) 500 800 1000 1000
Uc(VDC) 500 800 1000 1000
In(8/20)us(kA) 20 20
Imax(8/20)us(kA) 40 40
UpkV) 2.0 3.8
Remotecontrolandindication
Indicationwindow
Plug-inModule
Remotesignalcontact
maximumworkingvoltage(V) 250AC/30VDC 250AC/30VDC
Remotesienalcontact ‘lnzggno‘i‘};xgkmgcmenm 1A@50V/AC) 1A@50V/AC)
1AB0VDC) 1ABOV/AC) 1ABOV/AC)

Wiringandinstallation
Wiringcapacity (mmf Hard.W1re ' 4~25 4~25

Flexiblewire 4~16 4~16
Strippinglength(mm) 10 10
Terminalscrewa M5 M5

Mainciruit 35 35
s Remotesignalcontact 0.25 0.25
Protectionclass Allprofile P40 P40

Connectionport P20 1P20
Installationenvironment Noobviousshockandvibration
Altitude(m) <2000 <2000
Working Temperature(C) -30~+70 =30~ +70
Relativehumidity 30%~90% 30%~90%
Howtolnstall InstalledwithH35-7.5/DIN35steelmountingrail

U 36 54
Size(mm)(WxHxL) H 90 90

L 67.6 67.6
Weight(kg) 0.24 0.36

6.Wiringdiagram
1.Schematicdiagram e N
m to
C NONC
FaultSignal
N J

Solar SPD
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Zhejiang Horel Electrical Technology Co., Ltd.

Solar surge protector device

2.Wiringdiagram
e ™
I \
Combinerbox DCcircuitbreaker Inverter
L+ = L
N——= o o ’ N
i\ i\ i\ i
I
I
= = I
l
Groundingbar
“\ /
\ /

7.Contourandmountingdimension

— DC+-

—

=+ FuseOpen

CZA MoV

T] Themal Disconnector
W Are

0
12EE+: erm | ’)‘m
11 o YT ——3— FuseClosed
435
65

— & |

8.Installation and maintenance

1. Power down before mounting, do not operate with power

2. Cascade fuse or circuit breakerin front-end of anti-lighting module

3. Mountas per wiring diagram, + refers to positive wire, -refers to cathode wire, and PE refers to grounding wire. After wiring,
switch on to checkif it works-

4. Putthe modulein place afterinstallation, to checkifthe anti-lightingmodule works.

5. Regularly test and check the fault display window when using the anti-lighting module, if the window shows red or the remote

controldevicealarms, theanti-lighting module needs maintainingor replacing.

Solar SPD www.chinahorel.com
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Zhejiang Horel Electrical Technology Co., Ltd.

Solar fuse

1. Application
HPV-30PV fuse (hereinafter referred to asfuse) is used in solarPV generation DC combiner
box, to protectsolar PV component plate from being damaged by overload, and shortcircuit.
It conforms to the standard of IEC60269-1,1EC60269-6

2. Model and meaning

— /
HORELELECTRICALCO.,LTD

Solar fuse

Design code

Rated current

3. Structure features

1. Ambient temperature: -40°C~+70C
2. Altitude: <2000m
3. Relative humidity: air humidity no more than 50% when the maximum temperature is =40 C;
the humidity can be higher in lower temperature, and it should take consideration on condensation caused by temperature change.
4. Pollution class: 3
5.Service environment: At places without explosive risk, without gases or conducting dust that may be corrosive to metal or cause damage to the insulation.

4. Main technical parameters

1. Type: the fuse consists of fuse-link and fuse-holder or fuse-base.
2. Breakingrange*g "fuse-link (with full range breaking capacity)
3. Utilization category:“gPV ” PV electrical energy system has full range DC breaking capacity.

4. Basic parameters see sheet 1

Sheet. 1
Rated currentIn(A) Rated working voltage Ue(V) Rated insulation voltage Ui(V) Rated breaking capacity Installation method Rated power
2,3,4,6,8,10,12,15,16,20 DC1000 1500 >10kA TH-35 standard rail Recelving power 25 | Loss power <4

5. Conventional time and current of “gPV ” type fuse see sheet 2
Sheet. 2

Rated current In(A) Rated time(h) Conventional fuse current In Conventional fuse current If

In <63 1 1.13In 1.45In

6. Thereducing capacity coef ficientat different temperatures see sheet 3

Sheet. 3
Temperature 20 30 40 50 60 70 80
Reducing capacity coefficient 100% 100% 95% 93% 88% 83% 80%

7. Thereducing capacity coefficient in high altitude:when the altitude exceeds 2000m, the circuit breaker should be adjusted assheet 4

Sheet. 4
Altitude(m) 2000 3000 4000 5000
500 450 400 350
Rated working voltage/V 750 675 600 525
1000 900 800 700
Rated working current/A 100% 96% 93% 90%

solar fuse www.chinahorel.com
11



Zhejiang Horel Electrical Technology Co., Ltd.

Solar fuse

5.Specifications

PV dedicated fuse HPV-30

PVDC-specific(LEC66143-1/EN61643-11)

Pole 1P
ElectricalParameter
RatedvoltageUe(VDC) 1000
RatedcurrentIn(A) 1,2,3,4,5,6,8,10,12,15,20
Biggestblockability(KA) 33
Themosthighpowerconsumption(W) 35
ConnectionandInstallation
Connection(mm?) 2.5~10
Working Temperature(°C) -30~+70
Resistanceanddamphot Class2
Altitude(m) <2000
Relativehumidity <95%
Rotectionclass/degree P20
Pullotion 3
Installationenvironment Noobviousshockandvibration
Installationclass Class III
Installationtype DINrail
Size/dimension(mm)

W 18
(WxHxL) H 89

IL 90
Fusesize 10X38
Weight(kg) 0.07

6.Contourandmountingdimension

a N

82max
78.5
36

10.5max

©
18(1P) 43 105mar. 105ma,

36(2P) 60 38 £0.6
54(3P)

\_ J

solar fuse www.chinahorel.com
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Zhejiang Horel Electrical Technology Co., Ltd.

Solar (PV) power protection:fuse

1) fuse base 160A

Model Rated voltage Rated current Matched with fuse body measurement
HRPV-160 DC1000V 160A HRPV-160

72

® |+ =
e i
/
N
@

2) fuse base 250A
Model Rated voltage Rated current Matched with fuse body measurement
HRPV-250 DC1000V 250A HRPV-250
- IR
138
A o
Bl
[ 1
|55 | 280
N _
3) fuse base 630A
Model Rated voltage Rated current Matched with fuse body measurement
HRPV-630 DC1000V 630A HRPV-630
- B
138
i l A 8
i
(5}
[ I ]
| 85 | ‘ 296
[ 1 I

N _
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Zhejiang Horel Electrical Technology Co., Ltd.

Solar (PV) power protection:fuse

HRPV-160 160A fuse

Model Rated voltage(V) Rated current(A)
HRPV-160 DC1000V 40,50,63,80,100,125,160
a I
68y
61 i i‘10.33
~
a\]

B
(Reec®
o P
IL®E®
63.5

125 28

o 4

Characteristics Curve(For Reference Only)
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¢ | 109 \ \
©| 4 03
10' 345 10 2 4 10° 345 0 2 345 10°
Ip(A) — 02
Prospective current (rms)Ip(A)
0.11 2 3 45678910 2 4 67 89100
Ip(cA) ———=
Prospective current (rms)Ip(kA)
Time / current characteristics Current limiting / current characteristics
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Zhejiang Horel Electrical Technology Co., Ltd.

Solar (PV) power protection:fuse

HRPV-250 250A fuse
Model Rated voltage(V) Rated current(A)
HRPV-250 DC1000V 125,160,200,250
- = ™
% _ , 114 .
2% —_
@ KQQ%%‘;%% \/% _h
y Y =
_— 112 |
191
N J

Characteristics Curve(For Reference Only)
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10
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2
\ Sl Re
100 \J.l\l\ =3
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2 i AR 0.3
102 \ 0.2
: \
®| a 0
10" 2345 1F 2 345 10° 2345 10 2 345 10 d y 8910 5 4 56789100
Ip(kA) —~ I
Prospective current(rms) Ip(kA) Prospective current(rms)Ip(kA)
\ Time / current characteristics Current limiting / current characteristics /
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Solar cable

single core PV cable

Dualwalliinsulation, electronbeamcross-linked
ExcellentresistancetoUV,water, ozone, fluids, salt, general
weathering

Excellentresistancetoabrasion

Halogenfree, flameretardant, lowtoxicity
Excellentflexibilityandstrippingperformance
Highcurrentcarryingcapacity

TUVandULapproved
Specifications
Crosssection  Stranddesign anductor Coqductor Onlsrellateien Ratedvoltage Ratedcurrent

Type diameter resistance AxB

mm? No.x ¢ (mm) mm Q/km mm VAC/DC A
PV-1x1.5mm? 15 30x ¢ 0.25 1.6 13.9 45 1000/1800 20
PV-1x2.5mm? 25 50x ¢ 0.25 2.0 8.06 5.3 1000/1800 30
PV-1x4.0mm? 4.0 56x ¢ 0.3 2.6 4.97 6.4 1000/1800 50
PV-1x6.0mm? 6.0 84x ¢ 0.3 3.3 3.52 72 1000/1800 70
PV-1x10.0mm? 10.0 200x ¢ 0.25 4.4 2.12 8.3 1000/1800 £5
PV-1x16.0mm? 16.0 224x ¢ 0.3 5.2 1.95 €5 1000/1800 140
Wire Classb, tinned
Insulationmaterial XLPE
Doubleinsulated
Halogen-free
Highresistanceagainstoils, greases, oxygenandozone
Microbe-resistant
UVresistant
Highwearandabrasionresistance
Flamtestaccordingto DINEN50265-2-1UL1571(VW-1)
Smallestpermissiblebendingradius 5XD
Temperaturerange -40C ~+90C
Colours Black/red

Conductor Insulation
Jacket
A- B- C
single core solar cable www.chinahorel.com
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Zhejiang Horel Electrical Technology Co., Ltd.

Solar cable

Twine core PV cable

Dualwalliinsulation » electronbeamcross-linked
ExcellentresistancetoUV,water » ozone * fluids » salt » general
weathering

Excellentresistancetoabrasion

Halogenfree » flameretardant » lowtoxicity
Excellentflexibilityandstrippingperformance
Highcurrentcarryingcapacity

TUVandULapproved
Specifications
Crosssection  Stranddesign anductor Coqductor CitieebrmeissT Ratedvoltage Ratedcurrent

Type diameter resistance AxB

mm? No.x ¢ (mm) mm Q/km mm VAC/DC A
PV-2x1.5mm? 15 30x ¢ 0.25 1.6 13.9 5.80x9.30 1000/1800 20
PV-2x2.5mm? 25 50x ¢ 0.25 2.0 8.06 6.20x9.90 100071800 30
PV-2x4.0mm? 4.0 56x ¢ 0.3 2.6 4.97 6.9x11.30 1000/1800 50
Wire Classb, tinned
Insulationmaterial XLPE
Doubleinsulated
Halogen-free
Highresistanceagainstoils, greases, ox  ygenandozone
Microbe-resistant
UVresistant
Highwearandabrasionresistance
Flamtestaccordingto DINEN50265-2-1UL1571(VW-1)
Smallestpermissiblebendingradius 5XD
Temperaturerange -40C ~+90C
Colours Black/red

/* Jacket Insulation
/ Conductor @D )
20
O O m
A
Twins core PV cable www.chinahorel.com
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Solar connector

Connectors for Renewable Energy

SolarPanel >
Installation examples ] Owner’s
with the solarsystem Multi-Contact Manual
Connectors

PV-Juntion box \

Disconnectable plug connectors

Inverter

e e S /

INTRODUCTION

MC4 Multi-Contact Connectors (Fig. 1)

Mc4 Kit contains 1 male and 1 female MC4 solar panel connector.This type of connector system

is easy to install and uses “snap-in” safety locking tabs to lock two mating connectors, thereby avoiding
unintentional disconnection. Also when locked, the mating contacts are sealed against ingress of dust and
water.Specifi cations are as follows:

Connectors supplied with this kit are for use with wire size AWG # 10 or AWG # 12 with outer insulation
diameter of 3 -6 mm

Contact diameter @4mm

Maximum rated current - 30 A

Maximum system voltage - 1000 V

Degree of ingress protection when connected and properly locked - IP67

Temperature range 40°C to +90°C

TUV Rheinland — type approved, UL listed

solar connector 18 www.chinahorel.com



Solar connector

Construction of MC4 Connectors (See Fig. 1)
The connectors can be crimped / soldered to wire size AWG #10 or AWG # 12 with an outer insulation

diameter of 3 to 6 mm.

(7 ; —)

3 1
4 I e 4 AW
2A 2B

MC4 Male Connector

Mc4 Female Connector

1. Outer insulated housing

2A. Tin plated, Copper female mating contact

2B. Tin plated, Copper,male mating contact

3. Nut with internal rubber bush for tightening the sealing around the wire entry

4. Crimping area
Note: “Male” and “Female” designation is based on the mating characteristic
\ of the internal mating contact (see 2A and 2B)

Fig. 1. MC4 Male and Female Connectors

The Male and Female MC4 Connectors consist of the following components (See Fig. 1).
Outer insulated housing with locking arrangement (1 of Fig. 1)
Tin-plated Copper metallic male & female mating contacts (2A and 2B of Fig. 1). The wire is placed in
the crimping area (4 of Fig 1) and crimped with a special crimping tool
Nut & internal rubber bush (3 of Fig. 1). When the nut is tightened, the internal rubber bush is
compressed around the outer jacket of the cable and thus, provides water-tight sealing.

MC4 Connector ?Locking Arrangement (Fig. 2)

Two locking tabs (1 of Fig. 2) are provided on the MC4 Female Connector.Two corresponding locking slots (2
of Fig. 2) are provided on the MC4 Male Connector.When the two connectors are coupled, the locking tabs
slide into the locking slots and secure.

To uncouple the two connectors, press the ends of the locking tabs as shown (3 of Fig. 3) to release the

locking mechanism.

4 )

1. Locking tabs on the MC4 Female Connector
2. Locking slots on the MC4 Male Connector
3. Press here to release the locking tabs. Make sure that no current is flowing

when uncoupling is attempted.

-

Fig. 2. Snap-in Locking System

www.chinahorel.com
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Solar connector

Wire Connections on Solar Panels (See Fig. 3)

Most solar panels come with approximately 3 ft of Positive (‘+’) and Negative (*-') wire. One end of each wire
is connected to the junction box of the panel. In most solar panels (for example, solar panels manufactured
by Samlex Solar), the other end of each wire is terminated with an MC4 connector. ThePositive( ‘+’ )wirehas
a Female MC4 Connector and the Negative (*-') wire has a Male MC4 Connector.To extend the length of the
wires of these solar panels for connection to a charge controller combiner box or grid connected inverter,an
extension wire is required with corresponding Male and Female MC4 Connectors.

-

Solar Panel

MC4 Male Connector (Marked “-")
& @ - s

MC4 Female Connector (Marked “+”)
N —@ @« = y

Fig 3. Solar panel with MC4 Connectors

\ Warning!
' When the surface of the solar panel / array is exposed to sunlight, a DC voltage appears at the

output terminals turning it into a live voltage source. For example, a 24 V nominal solar panel my
put out an open circuit voltage of around 45 VDC that may produce electrical shock. Multiple so-
lar panels connected in series (to increase the output voltage) will put out higher lethal voltages
To avoid any electrical shock hazard during installation, make sure that the solar panel / array is
covered with an opaque (dark) material to block solar irradiation.

INSTALLATION

Installation procedure (See Fig. 1 and Fig. 2)
The MC4 connectors provided are compatible for use with AWG #10 or AWG #12 wire with outer insulation

diameter 3 — 6 mm. Wires may be single conductor,Type UF (Underground Feeder - marked as sunlight
resistant), Type SE (Service Entrance) or Type USE/USE-2 (Underground Service Entrance).

Strip 1/4” of the wire insulation using a wire stripper.Take care not to cut individual strands.

2. Insert the bare conductor into the crimping area (4 of Fig. 1) of the metallic mating contact and crimp
using a special purpose crimping tool. The end may be soldered if the crimping tool is not available.
Take care that the solder does not fow beyond the crimp area.

3. Insert the metallic mating contact with the crimped wire through the cable gland into the insulated
housing, till the metallic pin fis snug into the housing.

4. Tighten nut (3 of Fig.1) so that the rubber bush is compressed around the wire entry to ensure proper
sealing.

solar connector 20 www.chinahorel.com



Mc4 Connector

Simple on-site processing.

Acomodates PV cable with different insulation diameters.

Mating safety provided bykeyed housings.
Multiple plugging and unplugging cycles .

High current carrying capacity.
TUV and UL approved.

-

-—35.410.30—

22.0
22.0
-
o
H —33.65+0.2
7o}
(= ]
Specifications
Part P/N Cable special Part P/N Cable special
Order NO. ) Conductor size  Cable OD Order NO. ) Conductor size ~ Cable OD
Connector Terminal mm? (b Dmm) Connector Terminal mm? B
MC4-CMMM-14 MC4-CM-Ti4  AWG 14(2.5 mm?) MC4-CFPM-14 MC4-CF-TI4  AWG 14(2.5 mm?)
MC4-CMMM-12  MC4-CMMM-H ~ MC4-CM-TI2 AWG 12(4.0mm?) ¢ 4.5-98.5 MC4-CFPM-12  MC4-CFPM-H ~ MC4-CF-TI2  AWG 12(4.0mm?) ¢ 4.5-¢08.5
MC4-CMMM-I0 MC4-CM-TI0O  awG 10(6.0 mm?) MC4-CFPM-I10 MC4-CF-TI0O AWG 10(6.0 mm?)
Technical Parameter Technical Parameter
Rated current 30A(2.5-6mm?) Degree of protection IP2X/IP67
Rated voltage 1000v DC Flame class UL94-VO

Test voltage

Overvoltage type/pollution degree
Contact resistance of plug connector

Contact material

Insulation material

6000V(50Hz, 1min)
CAT 1172
1mQ

Copper, Tin-plated

PPO

Safety class
Suitable cable
Insertion force/withdrawal force

Connecting system

Temperature range

il
OD 4.5-8.5(2.5-6.0 mm?)
<50N/250N
Crimp connection

-40C~+125C

Mc4 connector

21
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Zhejiang Horel Electrical Technology Co., Ltd.

Mc4 Panel Connector

Simple on-site processing.

Acomodates PV cable with different insulation diameters.
Mating safety provided bykeyed housings.

Multiple plugging and unplugging cycles .

High current carrying capacity.

TUV and UL approved.

~
il
/

10
=

_..l 5 L._ —-l 5 L-—
972 ——‘
| Be = =
o
(\e —
o o
H  —33.65+0.2 3
T T
=]
Specifications
Part P/N Cable special Part P/N Cable special
Order NO. . Conductor size ~ Cable OD Order NO. ) Conductor size ~ Cable OD
Connector Terminal mm? (b Dmm) Connector Terminal mm? B
MC4-CMMM-14 MC4-CM-Ti4  AWG 14(2.5 mm?) MC4-CFPM-14 MC4-CF-Tl4  AWG 14(2.5 mm?)
MC4-CMMM-12  MC4-CMMM-H ~ MC4-CM-TI2 AWG 12(4.0mm?) ¢ 4.5-98.5 MC4-CFPM-12  MC4-CFPM-H ~ MC4-CF-TI2  AWG 12(4.0mm?) ¢ 4.5-¢8.5
MC4-CMMM-10 MC4-CM-TIO  AWG 10(6.0 mm?) MC4-CFPM-10 MC4-CF-TI0O  AWG 10(6.0 mm?)
Technical Parameter Technical Parameter
Rated current 30A(2.5-6mm?) Degree of protection IP2X/1P67
Rated voltage 1000v DC Flame class UL94-VO
Test voltage 6000V(50Hz, 1min) Safety class I
Overvoltage type/pollution degree CAT 2 Suitable cable OD 4.5-8.5(2.5-6.0 mm?)
Contact resistance of plug connector 1mQ Insertion force/withdrawal force <50N/z50N
Contact material Copper,Tin-plated Connecting system Crimp connection
Insulation material PPO Temperature range 40 C~+125C
Mc4 connector 22 www.chinahorel.com



Zhejiang Horel Electrical Technology Co., Ltd.

MCA4T connector

» Simple on-site processing.
= Acomodates PV cable with different insulation diameters.
» Mating safety provided bykeyed housings.

» Multiple plugging and unplugging cycles .

» High current carrying capacity.

- ™
T SN " (AN
= o ® J— [°e}
3 a-/r—”_,@hﬂ j§ S € Ei -, ,@1\._, Y3 2
i 1
T E = _r | — || o=
109

N _

Specifications

Type And meaning MC4 T connector
Rated current 40A
Rated voltage 1000V DC

Test voltage 6000v (50Hz, | min)
Over voltage Category/Pollution degree CAT 1I/2
Contact resistance of plug connector Im Q

Contact material copper, Tin-plated
Insulation material PA/PO
Degree of protection IP2*/IP65

Flame class UL94-VO
Safety class II
Insertion force <50N
withdrawal force 2 50N
Temperature range —40°C~+110 C

oo 0 ]
- —— - . N ——— - . NP,

Mc4 T connector 23 www.chinahorel.com



Zhejiang Horel Electrical Technology Co., Ltd.

MCA4T connector 3 to 1

Simple on-site processing.

Acomodates PV cable with different insulation diameters.
Mating safety provided bykeyed housings.

Multiple plugging and unplugging cycles .

High current carrying capacity.

o)
7N

= o
Q] «~

-

o)
7N

I
< =

109

0]
1]
I

109

Specifications

Type And meaning

Rated current

Rated voltage

Test voltage

Over voltage Category/Pollution degree
Contact resistance of plug connector
Contact material

Insulation material

Degree of protection
Flame class
Safety class

Insertion force
withdrawal force

Temperature range

Suitablecable

Mc4 T 3 to 1 connector

40A
1000V DC
6000v (50Hz, | min)
CAT 1I/2
Im Q
copper, Tin-plated
PPO

IP2*/1P65
UL94-VO
II
<50N
250N
—40TC~+110C
2.5-6. Oomm’

Mc4 T connector

24
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Zhejiang Horel Electrical Technology Co., Ltd.

MCA4T connector 4 to 1

« Simple on-site processing.

» Acomodates PV cable with different insulation diameters.
» Mating safety provided bykeyed housings.

« Multiple plugging and unplugging cycles .

» High current carrying capacity.

W o5 B
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Specifications
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Type And meaning

Rated current

Rated voltage

Test voltage

Over voltage Category/Pollution degree
Contact resistance of plug connector
Contact material

Insulation material

Degree of protection
Flame class
Safety class

Insertion force
withdrawal force

Temperature range

Suitablecable

MCAT 4 to 1 connector

40A
1000V DC
6000v (50Hz, | min)
CAT 1I/2
Im Q
copper, Tin-plated
PPO

IP2*/IP65
UL94-VO

II
<50N
250N
—40°C~+110 C
2.5-6. Oomm’

Mc4 T connector 4 to 1

25
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Zhejiang Horel Electrical Technology Co., Ltd.

MC4Y connector

Simple on-site processing.

Acomodates PV cable with different insulation diameters.
Mating safety provided bykeyed housings.

Multiple plugging and unplugging cycles .

High current carrying capacity.

Specifications

Type And meaning

Rated current

Rated voltage

Test voltage

Over voltage Category/Pollution degree
Contact resistance of plug connector
Contact material

Insulation material

Degree of protection
Flame class
Safety class

Insertion force
withdrawal force

Temperature range

cable length

MCA4Y connector

30A
1000V DC
6000v (50Hz, | min)
CAT 11/2
Im Q
copper, Tin-plated
PPO

IP2*/IP65
UL94-VO
II
<50N
250N
—40C~+110 C

8cm

Mc4 Y connector

26
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Zhejiang Horel Electrical Technology Co., Ltd.

MC4Y connector 3 to 1

» Simple on-site processing.

» Acomodates PV cable with different insulation diameters.
» Mating safety provided bykeyed housings.

* Multiple plugging and unplugging cycles .

= High current carrying capacity.

Specifications
Type And meaning MC4Y 3 to 1 connector
Rated current 40A
Rated voltage 1000V DC
Test voltage 6000v (50Hz, | min)
Over voltage Category/Pollution degree CAT 11/2
Contact resistance of plug connector Im Q
Contact material copper, Tin-plated
Insulation material PPO
Degree of protection IP2*/IP65
Flame class UL94-VO
Safety class II
Insertion force <50N
withdrawal force = 50N
Temperature range —40C~+110 C
cable length 8cm
Mc4 Y 3to 1 connector www.chinahorel.com
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Zhejiang Horel Electrical Technology Co., Ltd.

MC4Y connector 4to 1

» Simple on-site processing.

» Acomodates PV cable with different insulation diameters.
» Mating safety provided bykeyed housings.

» Multiple plugging and unplugging cycles .

» High current carrying capacity.

é 750MM OR 250MM )

o

Specifications

Type And meaning

MCA4Y 4 to 1 connector

Rated current 40A

Rated voltage 1000V DC

Test voltage 6000v (50Hz, | min)
Over voltage Category/Pollution degree CAT 1I/2
Contact resistance of plug connector Im Q
Contact material copper, Tin-plated
Insulation material PPO

Degree of protection IP2*/IP65
Flame class UL94-VO
Safety class II

Insertion force <50N
withdrawal force = 50N

Temperature range

cable length

—40°C~+110 C

8cm

Mc4 Y 4 to 1 connector

28

www.chinahorel.com
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PV tool

Mc3tHO =REO 8-10E 770

MC4.08RF E

PV tool 29 www.chinahorel.com



Zhejiang Horel Electrical Technology Co., Ltd.

HM1PV Photovoltaic moulded case circuit breaker

1. Application

HM1PV moulded case circuit breaker (here in after referred to as circuit breaker) is
applied to the DC circuit with rated voltage up to DC1000 V, and rated current 16 Ato 690A.
Featured with functions of overload longtime delay protectionand short circuit instantaneous
protection, the product can distribute electric power, and protect the line and the equipment
from being damaged due to overload,short circuit, andother failures.

This product accords with the standardof IEC60947-2.

2. Normal operation conditions

1.Ambient temperature: -25C~+70°C; average temperature within 24h: <+35C

2.Altitude: <2000m

3. Humidity: The airrelativehumidity under the highest temperature +40°C cannot surpass 50%;
HM1PV-125 Under the lowest temperature has ahigher relative humidity, the wettest month's average
lowest temperature cannot surpass +25C, and the average relative humidity cannot

exceed 90%;

4. Pollution degree:class3

5. Mounted at places without explosive risk, without gases that may be corrosive to metalor
gases that may cause damage to the insulation, and with little conducting dust

6. Mounting category:lIll

3. Model and meaning

1. Model and meaning

HOREL Electrical co., LTD
HM1PV-250 Moulded case circuit breaker

Design code
Solar photovoltaic powergeneration

Frame size rated current

Pole number

Sheet 1. Release type and accessories code

. Two groups
Accessories Yo e e e e Shunt relg_ase Two groups Shunt release Auxliary Shgpt release, il
) andauxiliary  ofauxiliary ~ andalarm  contactand  auxiliary contact
name acesories  contact  release  contact contacts,
contact contacts contact  alarmcontact  and alarm contact
alarm contact
Over current release type Code
Instantaneous release 200 208 210 220 240 260 218 228 248 268
Duplex release 300 308 310 320 340 360 318 328 348 368

Note: As per power/load wiring mode, E, F type for 3P; G, H, | type for 4P

Solar MCCB 30 www.chinahorel.com



Zhejiang Horel Electrical Technology Co., Ltd.

HM1PV Photovoltaic moulded case circuit breaker

/

It

1.E type wiringfor 3P breaker

3.G type wiringfor 4P breaker

-

4 .Htype wiring for 4P breaker

peo]

2.F type wiringfor 3P breaker

1 j[ 3 ‘
2\T 4
!

5.1type wiring for 4P breaker

peoT

|
5
6
I ! I

[Ap— L,,,,‘

Power systems forabove wiring modeplease check sheet2.
Sheet. 2

‘ volt To earth insulation system Negative grounding system Neutral point grounding
DC500V E EVF
DC750V EvH FGI
DC1000V H 1

4. Main technical parameters

Sheet. 3
‘ Frame size ratedcurrent 125 250 400 630
Rated currentIn(A) 160200 250320400504 633 804 1004 125|100 <125 <160 <180 <200 225 250 | 225 « 250 « 315 « 350 « 400 400 « 500 « 630
Pole number 2 ‘ 3 ‘ 4 2 3 4 3 4 3 4
Rated insulation voltage Ui (V) 1000
Rated impulse withstand voltage Uimp(V) 8000
Ratedw orkingvoltage Ue (V) | DC500 gg 5(5)8 DDCCIZ)SO(()) DC500 gg 328 IDDSIZ)%% gg ;gg 1;351250% Eg ?5)2 1;351250%
Using category A
Rated limit/service DC500 15/15 65/65 65/65 65/65
breif;;:;z;ty DC750 515 15/15 40/20 50/50 40/20 50/50 40/20 50/50
leufles(kA) DC1000 55 40/20 40/20 40/20
Flashover distance (mm) <50 <50 <100 <100
Operation Energized 5000 5000 1000 1000
performance
(times) Non-enefgiled 10000 10000 5000 5000
Solar MCCB
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Zhejiang Horel Electrical Technology Co., Ltd.

HM1PV Photovoltaic moulded case circuit breaker

5. Protection characteristics curve

1.HM1PV-125 current temperature protection characteristics curve
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=

(s)own Sunerado
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2.HM1PV-250 currenttemperature protection characteristics curve
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3.HM1PV-400 current temperature protection characteristics curve
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Zhejiang Horel Electrical Technology Co., Ltd.

HM1PV Photovoltaic moulded case circuit breaker

4 HM1PV-630 currenttemperature protection characteristics curve
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5. The temperature reducing capacity coefficient at different temperature.

‘ type

10°C 20 °C 30 °C 40°C 50 °C 60 °C 70 °C
HMI1PV-125 1.15In 1.11In 1.15In 1In 0.93In 0.85In 0.8In
HM1PV-250 1.15In 1.11In 1.15In 1In 0.93In 0.85In 0.79In
HM1PV-400 1.16In 1.11In 1.15In 1In 0.94In 0.86In 0.81In
HMI1PV-630 1.17In 1.11In 1.15In 1In 0.9In 0.8In 0.7In

6. The reducing capacity coefficientin high altitude: when the altitude exceeds 2000m the circuit breaker should be adjusted as sheet4

Sheet.4
Altitude(m) 2000 3000 4000 5000
Power frequency withstand voltage 3000 2500 2000 1800
Working current adjustment coefficient 1 0.94 0.88 0.83

7.DC system application: the following aspects should be considered before choose breakerin DC system.

a.rated operation voltage, considering cascaded pole number
b.rated current, consideringload power

c. breaking capacity , considering maximum short circuit current at mounting site
d. Grounding system mode, see sheet 5

Sheet. 5
System type Grounding system Ungrounding system
> 42 > L .
gﬁe | i:: up | ;f"l—ﬂ ‘
Allkinds of fault types T il Ty = D

. Generate maximum short circuit current U/2voltage produce maximum short circuit current
Failure I S . e . . No effect
Contact connecting to positive pole break Contact connecting to negative pole break
. . Generate maximum short circuit current Generate maximum short circuit current Generate maximum short circuit current
Failure effect Failure IT
All the cascaded contacts break All the cascaded contacts break All the cascaded contacts break
. Same as failure |
Failure 11 No effect But only for contact connecting to negative pole No effect
The worst situation Failure I Failure I and Failure 1 Failure I1

Breakingsituation

Cascade in positive pole and break together

For each pole, break maximum short circuit current when U/2

Two poles break together

Solar MCCB
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Zhejiang Horel Electrical Technology Co., Ltd.

HM1PV Photovoltaic moulded case circuit breaker

6. Overalland mounting size
1. 2 pole HM1PV-125
4 24 )

4 4.5

;7

ezle)
5 © 6
22

HOREL

50. 5
| |

o

2.E type wiring for 3 pole HM1PV-125

Connected inside 0+0.26 24
4X 945

leole#ef;
[® @]
22

HOREL
255 I 2
6
a

L T

104 Y,

5

87
129 +05
150 +0.5

40

60 £0.37 79 4
|
92 0.435 86

o /
3.H type wiring for 4 pole HM1PV-125
4 I

Lo 24
C ted insid
onnected inside 6X G4

Telololsl0Fer;
® © @]
22

=2 s

HOREL
25.5 I
l a

EleBe@oE:

304026 |30 026 79

50
87
129 +0.5
150 £0.5
T

40
30

122 #0435 86

o _/

Solar MCCB
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Zhejiang Horel Electrical Technology Co., Ltd.

HM1PV Photovoltaic moulded case circuit breaker

4. 2 pole HM1PV-250

-~

4-ib4 &

23 | HOREL

[+ IS
51

L 35 104 4

\ a7 127 /

5.E type wiring for 3 pole HM1PV-250

a )

354031 23
4X $45

L]

HOREL I
ve:

Eh :
E2R o) = [&]

70 £0.37 99 4

1
107 #0435 104
106

Connected inside

165 0.5
T

52

64

102
126 0.5

127

o /

6.H type wiring for 4 pole HM1PV-250

Connected inside 23
6X ®4.5

e —
T

145.5
165 +0.5
T

2 e §
2|5
n
52
64
102
126 +05

o |45
19

T T
353031 | 354031 99 4
1

105 +0.37 104

142 106
108
127

o /
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Zhejiang Horel Electrical Technology Co., Ltd.

HM1PV Photovoltaic moulded case circuit breaker

7.3 pole and 4 pole HM1PV-400

44 £0.31

Connected inside F—" 4X 97
05050

1 3

65

o meml @
oner S|

©20°0"
:

150 £0.315

&) Y
88.5
127.5
173.5
224
257 £0.405
ﬁ‘; i E
A

107
162max

- /

8.E type wiring for 3 pole HM1PV-630

4 N

8 +0.23
Connected inside 4X &7
Re) foL6 —
1 3 ' 5 r
65
—e 7
HOREL 2l
e
3
&
ele] R
a
&
07070
NI\ I\
116
180
1115 7
155

- /

8.H type wiring for 4 pole HM1PV-630

4 N

58 58

Connected inside m 4X 7
1 B I .

oY

S

]

i
89.5
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1115 7
155

. v
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