Pene panasonic, nais, matsushita, Munck +375447584780 vive:

www.fotorele.net www.tiristor.by pagnogetanu, anekTpoHHbIE KOMMOHEHTbI
email minsk17@tut.by tel.+375 29 758 47 80 mTC

KaTaror, panasonic, nais , onucaHue, TEXHNYECKNE, XapaKTepucTuky, datasheet, napameTpbl, MapkupoBka, rabapuTel, hoTo, pene , matsushita




Products for Smart Grids

X
Photovoltaic Power C{@g”ration Systemn ---cceeeeeees P.6
Power Storage S 9 TP P.9
Quick Chargeg\&aiions ................................... P.12
Smart Meters «--cccccveeerrieiiiiiiiiiiiiiiiiiiiiiiiinn P.13
Rapid utdown System «:-ccerreereriiiiiiiiiiiiii P.14
P y

i:‘rod uct Features ...............................

PhotoMOS / SSR AQ-A «+cvvrevvremniruniineinienniennns P.15
LF-G/HE-S/HE relay PV -+ oooveeeeiiiiee P.16
HE-S re|ay .................................................... P.18
HE-V r@lay «-oooeeeeeeereeeereeeneeeieise P19
EP relay ««-eeeeeeeremermnmmiiiniii P.20

Reference data

HE-V relay/EP relay estimated life (cycles) ---------- P.22
EP relay estimated life (cycles)----------eoeeeeeeeeeenns P.23
DC load switching capacity that is possible on

AC load re|ay ................................................ P.24



Products for Smart Grids

Application example

E.g. houses
For Photovoltaic Power Generation System For details, see °.G)> [l For Smart Meters For details, see [P 3>

| Solar panel | | Smart meters |

i “’." S

AC power relays %t)‘ }

Solar panel

Built-in relay for "5:)
junction box ozec- A A I L% ﬁ &"
2 7 ] o2 %

OO
OO
O

“.-.+. Solid state rel;

AC power rela Equipment
P 3 .5 3 distributor 36

receptacle 2 ¥
o

g ﬁ@ | Electric power measurement unit
DC power relay Current : Ty
Transformer (CT) e El: ﬁ@

| Power conditioner |

' ,\{a‘t Eco-POWER Current
a (g:\ > METER Transformer (CT)

Programmable  pc power rﬁa
Display ‘ M

| ang;foﬁ box and others |
X A

X
E.g. schools, city halls, community centers, W)itals, buildings

S
For details, see P_g }

DC power relay Programmable Display
SSR (DC)

EEEE
- Controller
“w

% :

Eco§ METER for reverse Main unit of power storage system |

Fan motor

ower surveillance

Solar panel | KX |QUiCk charger stationsl
Charging from solar cells ANV ‘ BB ‘
o ‘ @ Q"
AC powerrelays - Solid state relays
Single-phase 100 V/200V D
Power supply to equipment lighting equipment '
Charging from the grid power supply
' Power storage DC power relays
H system
Three-phase 200 V- a
powered equipment
I N B
Grid power  Power receiving and r o o

supply transforming facilities
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Products for Smart Grids

Product examples for specific applications

Recommended products for specific applications

For photovoltaic power For power storage| |For quick charger For rapid shut
generation system system stations down system

P6 to 8 P9 to 11 P12 P14

For smart meters
P13

Product feature
introduction page

AC

QO
For AC load 4{23 -
switching Q?‘ \
g}f’:} P16 and 17
P16 and 17
P16, 17 and 18
P20 and 21
For DC load
switching HE-V ‘ P19
P15
P15
P15
o L 3t
B For AC Load Switching
Product name LQ $\ W LF-G HE-S HE PV DZ-S Dz
Q)
Appearance ‘ ‘ ’ ’
[
&V 2 Form A and
Contact arrangement ~_{<iiForm Aand 1 Form C 1 Form A 1Form A 2 Form A 1 Form B 1 Form A 1 Form A 1 Form A
2 Q 120A 250V AC
Q}WA Q0A 277V AC 90A 250V AC
\2‘ 50A 48A 277V AC 90A
typ
Max a & 40A 31A250VAC  33A 250V AC 36A277VAC 35A 277V AC 48A .
SWItChI@ 30A 20A 250V AC ) - 35A U
capacity 208 | tonov e S i Al vpe
5A 1’\7 Ao | SAZS0VAC 'Standard Inrush E E
(o) 1a,1c type type
(NO)
Latching type availability - ® - - - ® ®
: : 0.2W(1L) 1.4W (when input) 1.88W (when input) 1.92W (when input) 1.5W(1L) 1.4W (1L)
Nominal Operatmg powel 0:2W(1a) 0.4W(2L) 0.17W (when retained) 0.17W (when retained) 0.31W (when retained) 3.0W(2L) 2.8W (2L)
Max. allowable voltage 250V AC 250V AC 250V AC 277V AC 277V AC 276V AC 250V AC
Contact gap - - 1.5mmand 1.8mm 3.2mm *1 2.5mmand 3.0mm - —
Ambient temperature | -40Cto+85C | -40C 1o +85C ~40°C to +85°C —40C to +85°C -50'C to +85°C ~40'C 10 +85°C | —40°C to +85°C
Safety standards | uuc-uLvDE | uL/C-UL, VDE UL/G-UL, VDE uu/c-uL, voe | e (UHC UL ‘ UL/G-UL |Please consult us.|  VDE
Product feature introduction page - - P16and 17 - -
*1 Contact gap for each between 1 Form A contacts
Panasonic Corporation Electromechanical Control Business Division
-3- © Panasonic Corporation 2015 ASCTB365E 201511-T
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Product examples for specific applications

B For DC Load Switching

AQZ AQ-A
Product name -
u EP A= PhotoMOS SSR
Appearance '
10A 20A 80A 200A 300A &b
Contact arrangement 1 Form A 2 Form A 1 5&%§A 1 Form A
300A 400V DC % e
8004 200A 400V DC ALl
200A mx 3
Max. 100A 80A 400V DC &\'r’
switching SoA N 30A 100V DC
. ggﬁ 20A 400V DC 20A800VDC™  20A 4(M'2‘
capaCIty 10A 10A 400V DC 10A 60V DC 10A 600V DC
o 5A 200V DC
]
. . BW (when input) |45W (when imw‘ 1.9W (when input) 0.01W 0.08-0.64W
Nominal operating power | 1.24W 3w 420 1.5W(when retained) 4W (w@n reﬁhed) 0.2W (when retained) | (Input current: 10 mA) | (Input voltage: 4 to 32 V)
N\
Max. allowable voltage 1,000V DC ;\«@’ 1,000V DC |60V DC| 200V DC | 100vVDC | 600VDC
£
/" »
Contact gap (Capsule contact construction) ;:" 3.8mm (for 1 Form A}, No contact No contact
Ambient temperature -40°C to +80°§ \,\\ -40°C to +85°C | -40°C to +85°C | —20°C to +80°C
N
Safety standards UL/C-UL(20A type: only UI_Q\\‘((:c - - UL/C-UL, VDE | UL/C-UL, VDE | UL/C-UL, VDE
Product feature introduction page PQO‘gﬁid‘ 21 P19 P15 P15
*1 Each 1 Form A contact connected in series. 's’f’
*2 When using each 1 Form A contact independently \
\\{?:
N7
Product name AQ) PhotoMOS AQ-H SSR
\/
Applications Insu{@}g\detection Battery monitoring Communication |Main relay driving Main relay driving
Part No. Q\:&AQV%S* AQW214EH AQW216EH AQY210EH AQY212EH AQH2223
N
&
Appearangsgs Q Q "
L\ ‘(‘ T ‘ T .‘I \ i
£+
Contact arrangement 1 Form A 2 Form A 2 Form A 1 Form A 1 Form A 1 Form A
Continuous load current 20mA 100mA 40mA 130mA 550mA -
ON-state RMS current - - - - - 0.9A
Load voltage 1,500V 400V 600V 350V 60V -
Repetitive peak OFF-state voltage - - - - - 600V
1/0 isolation voltage 1,500V AC 5,000V AC 5,000V AC 5,000V AC 5,000V AC 5,000V AC
Safety standards UL/C-UL, BSI UL/C-UL, BSI | UL/C-UL, BSI | UL/C-UL, BSI | UL/C-UL, BSI UL/C-UL, VDE
Product feature introduction page P15 -

*If you require the high 1/0 isolation voltage type, please consult us.

Panasonic Corporation Electromechanical Control Business Division
na.industrial.panasonic.com
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New Product Introduction

HE relay PV type 90 A

=

HE-S relay

&

P
¥
N

o
&

&

DZ relay

s 4
R
3

Horizontal terminal type

Vertical terminal type

1. High capacity

2. Compact size and
low operating power

3. Safety standards

e Max. switching current: 90 A
o Electrical expected life: « 80 A 277V AC Min. 1x10*
+90 A 250V AC Mln 1x10%

&
o W: 38 x L: 33 x H: 38.8mm W: 1.496 x}d@?g x H: 1.528inch
e Nominal operating power: 1 920'{1‘1
e Holding power: 310 mW
(when applied 40%V of CQ{(/ d|ng voltage)

)("

e Compliant with Euro@ean photovoltaic standard
VDEO126 P4

1. High-capacity and |Q£lg\”

life (Form A contq&)

N
SEN

acﬁfgize and
perating power

2. Com
loy

N
RN
&N

3. Safety standards

e Contact gap@&) mm .118 inch

QO
&

ot

]

\\S\SS A 277V AC 3x10* (Standard type),

5x10* (Long life type)
020 A 277V AC 1x10° (Standard type),
2x10° (Long life type)

o W:30 x L: 36 x H: 40 mm W: 1.181 x L: 1.417 x H: 1.575 inch
e Operating power: 1,880 mW
e Holding power: 170 mW

(when applied 30%V of coil holding voltage)

e Mirror contact mechanisms
(Compliant with EN60947-4-1)

1. High capacity

2. Compact size and
low operating power

e Contact gap: 3.2 mm .126 inch (VDEO126 compliant)

© 120 A 250 VAC (Resistive load)
o Electrical expected life: * 120 A 250V AC Min. 1x103
+100 A 276V AC Min. 1x10*

oW:41 xL:35xH: 22 mm W: 1.614 x L: 1.378 x H: .866 inch
e Nominal operating power: 1,400 mW (1 coil latching type)
2,800 mW (2 coil latching type)

3. Safety standards

o [EC62055-31 UC3 compliant (short current 3,000 A)

Panasonic Corporation Electromechanical Control Business Division

na.industrial.panasonic.com
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Application Introduction

Photovoltaic Power Generation System

Recommended products

HE-V

For cutoff of solar strings

L ) &

Programmable DQ&co-POWER METER Current Transformer (CT)

*Measuri@ displaying power generated, sold,

r and ’p&? d
N -G
<Q§\H E-PV ‘
A\ HE-S
N
AQZ 1@ '
Q} ® For AC safety cutoff

For electrical shock e L L L L L L R L L L, L -

~

[} *
prevention and bypass :' . ’5\. b S R % .
(efficiency improvement) : ! '/' \‘ .
. J L] - Ll
i i N e @ @ L3 | Power .
bR & X T ] I 5 |distributor Grid
o : -
S o Ianl B N % e ]
Q}Qj £ At Inverter s | Load
[} i n ]
i s s
: [ R o e 7
[Power conditioner]

AQ-A
EP
HE-V

-

For DC safety cutoff
\ J Storage battery

¢ Battery charge/discharge switching
¢ For DC safety cutoff
¢ *For inrush current prevention

Panasonic Corporation Electromechanical Control Business Division
na.industrial.panasonic.com —6- © Panasonic Corporation 2015 ASCTB365E 201511-T



Photovoltaic Power Generation System

L = HE-V (2a 20A 1,000V DC*) QO
e ? H RECTIIENERE  High-voltage cutoff relay capable of simultaneously cﬁj\%off the
\\“ e “‘ ,,' relay positive (+) and negative (-) terminals by serially C(@ting the 1 Form
/ . ’ A contact. Up to 1,000V DC cutoff 4(7}
-— LS
*1,000 V DC is the maximum allowable voltage when each 1 @ A contact is connected

in series. The rating is 800 V DC. "f/')
e
@ \When something shades the solar els or a defect occurs, the total
power generation efficiency of the system decreases. In such cases,

the total power generation Qﬁ%ency can be maintained by bypassing
low-efficiency panels oy ng off strings using relays.

HE-V

( For Junction box connectors )

@|n case of a disast as fire, system safety can be maintained by
shorting each so@fpanel. (E.g. electrical shock prevention of firefighters)

@Remote control is possible for maintenance work, reducing mainte-
nance costs.

AQZ PhotoMOS (1a 10A 60V DC)

PhotoMOS capable of frequent switching, improving
system reliability

Recommended

AQZ ¢
PhotoMOS

O
<&
(For Junction boxes ggﬁ,}”ower conditioners)
N

N\

@In case of a disaster, such as fire, system safety can be maintained by
cutting off the DC line.

@Remote control is possible for maintenance work, reducing mainte-
nance costs.

@Large current cuttoff possible during malfunction when connecting
storage battery. (80 to 300A type)

EP
GECUIIICERE (12 10A~300A 1,000V DC*)

relay

High-voltage cutoff relay with capsule contact construction,
which provide high reliability

*1,000 V DC is the maximum allowable voltage. The rating is 400 V DC.

Panasonic Corporation Electromechanical Control Business Division
na.industrial.panasonic.com -7- © Panasonic Corporation 2015 ASCTB365E 201511-T




Recommended products (AC side)

HE PV HE-S*

LF-G

]

-y Q
I B
S

Inverter

-

2

“When using HE-S relay. .- — .
oS

1
1
1
1

N
%

\~ 4'

P

—
T |

*Use one 2a1b type@g’aﬁon of contact
welding monitor'gg rcuit is possible).

&4
:\,§\

J

O

&

D

-

Load

@

* LF-G (1a 22A, 33A 250V AC)

Compact power relay with a 1.5mm or 1.8mm contact gap

* HE-S (2a/2a1b 35A 277V AC)

Recommended )
Two contacts compact power relay with 3.2mm contact gap

relay

e HE PV (1a 35A, 48A, 90A 277V AC)
Compact power relay with a 2.5mm/3.0mm contact gap,
capable of switching from 35A to 90A

N
(1] Fo& &?\ety Cutoff on the AC side

are used for safety cutoff on the grid (power network). The relay must cutoff the circuit to prevent abnor-

'r%él currents that occur from affecting the commercial power supply. Power relays are required as safety

measures to protect the power supply system.

@ Eco-POWER METERs/Programmable Displays

@ These are used for displaying the amount of sold/purchased power of a photovoltaic power generation system and
power generated by a power conditioner. Photovoltaic power generation systems and fuel cell systems linked to
storage batteries require surveillance of reverse power (tidal current) to grids. Equipped with a fine current detection
function, Eco-POWER METERSs are ideal for reverse power (tidal current) surveillance.

Panasonic Corporation Electromechanical Control Business Division

na.industrial.panasonic.com
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Application Introduction

Power Storage System

Recommended products

HE-S HE PV

Storage battery

(LF-G/HE PV: 1a 22A-90A 250V AC)
(HE-S: 2a/2a1b 35A 277V AC)

EP HE-V AQ-A EP AQ-A
SSR SSR
Max. load voltage 1,500 V are
(EP : 1a 10A-20A 1,000V DC™) available.
(HE-V : 2a 20A 1,000V DC?) For available types, please consult us. (EP : 1a 20A-300A 1,000V DC’)
(AQ-A :1a 10A 600V DC) ,\ For detailed application, see page 11. (AQ-A : 12 10A 600V DC)
*1 1,000 V DC is the maximum aIIowak\gzg}age *1,000 V DC is the maximum allowable voltage.
The rating is 400 V DC. The rating is 400 V DC.
*2 1,000 V DC is the maximum all ble voltage when each
1 Form A contact is conn é‘(ﬂ series. Other
The rating is 800 V D%&i recommended Equipment receptacle
product

Qs::
&r Safety Cutoff on the AC side

@ Relays are used for safety cutoff on the grid (power network). The relay must cutoff the circuit to prevent abnor-
mal currents that occur from affecting the commercial power supply. Power relays are required as safety
measures to protect the power supply system.

) For Safety Cutoff on the DC Side

@ Power relays are required as safety measures in the event of a defect in or malfunction of the battery or system.

Panasonic Corporation Electromechanical Control Business Division
na.industrial.panasonic.com —-9- © Panasonic Corporation 2015 ASCTB365E 201511-T



) For Charge and Discharge

@ AQ-A SSR (PhotoMOS) is used to switch charge and discharge. We recommend solid state relays for
applications where there will be frequent ON/OFF switching.

QO
")
........................... . QA

1 Regular operation

Turn ON both solid state relays for charge and disch ontrol.
Current flows in both directions. (/v)§‘
Charge L 2 Over-charge prevention
control 1 (P In order to prevent over charging, the Soligstate relay on the charge control
side turns OFF.
On the discharge side, current Will@ because there is a diode.
&N
DiSCtheirge 6 v 3 Over-discharge prev n
contro In order to prevent over dl's rging, the solid state relay on the discharge

control side turns OFENe
On the charge sidggc\rrent will flow because there is a diode.

'I;Z;‘;.;:;Z;Z;.::;Z;';Z;';':3;:;';';';3:2;:‘ Charge and disch control is possible Equivalence circuit of output side
ngr.aggibaﬂery by effectively utiliZihg the internal diodes of —
[rasieieteteiss :.:.*.:.;.:.:.:.*.:.;.:.;.‘.r the solid Stat @gy, O—

1Tate%e % OO
0tete ele e e 0 0 00 0 0 00 0000 0 %0 e
DOOOOOOOOOOOOOOOOOOOOO

|nternal s of the solid state relay, please contact

our eam
............................ - um switching capacity differs from output section.)

R .

() For preventing an inrggh current into capacitors when charging (pre-charge circuit)

1
1
1
1
1
1
:
1
*If you want charge and discharge control by H
:
1
1
1
1
1
1

@ AQ-A SSR (PhotoMOS),s@?V relay, and 10A and 20A types of EP relays are used for preventing an inrush
current into capacitoré) en charging. We recommend solid state relays for miniaturization and HE-V relay and
10A and 20A typ@ EP relays for high voltages.

KR ; Main relay
‘?‘0 (For DC safety cutoff) Inverter

&3‘\%\

7—/7- Using high-capacity capacitor.
Possibility of inrush current

Inrush current prevention relay
(pre-charge relay)

During device startup, the inrush current prevention relay turns ON and the main relay
turns ON after the capacitor is charged.
Effective for protection against inrush currents that occur when charging the capacitor.

Panasonic Corporation Electromechanical Control Business Division
na.industrial.panasonic.com -10- © Panasonic Corporation 2015 ASCTB365E 201511-T



Application Introduction

Power Storage System

() For Insulation Detection

@ PhotoMOS are used for monitoring storage battery units for insulation deterioration
If the insulation in a unit deteriorates, a ground-fault current passes when the relay is turned on, and a sensor detects the cu%nt.

High load voltage type PhotoMOS are ideal for use with storage batteries, which carry high voltage. /{'2)
g
£
- \p) \
Alarm signal output ( When insiffation of high voltage )
<abnormal case> are chassis is deteriorated
~ Section with .
H deteriorated f’bhotoMOS is turned on.
o | €777 Cunrent sensor | | Storage battery - 77| insulation | 1&\2. The current sensor
% 2R L I oLt detects a ground-fault
O s current.
§. """ ')3 Photo 3. An alarm signal is output.

i MOS
Inside of a storage battery unit ‘ q Current

() For Battery Monitoring

@ PhotoMOS are used in a circuit for monitoring chargiaig voltages of a battery cell group.
Compact PhotoMOS capable of frequent switc@g are ideal for this type of use.
Use of the relays allows for insulation from Iliq‘b%/oltage areas.
N

S
When charging the capacitor I <~§§ .........
i o S i i ;
[Battery cell side] \ i : | i [ easstzzimen] 1. PhotoMOS on the
- o— > .
: : l/l battery cell side are
g turned on.
o o 3 47_ 2. The capacitor is charged.
Lt : 11
s o R R IR0t .
: 2 28
W reeaeres : reeneraen :
[ PhotoMOS PhotoMOS

[Battery cell side] / : [Meas;a%ment] 1. PhotoMOS on the battery
cell side are turned off.
2. PhotoMOS on the
measurement side are

O/ | I:T turned on.
i o—

3. The voltage of capacitor

o I/I (= voltage of battery cell

2 Jv- group) is measured.

v

—-IIII-II-I-I—T—IIII-il-|
\
—| |9

PhotoMOS PhotoMOS

Panasonic Corporation Electromechanical Control Business Division
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Application Introduction

Quick Charger Stations

Recommended products

4]

PhotoMOS
30 to 60 V type

Ja1I9AU|

s N\ :K‘
(1) (2] {;@ (3]

LF-G  HE-S HE PV PhotoMOS
&

&
O *.

Max. load voltage g() V are available.
For available typ@ lease consult us. (1a 80A-300A 1,000V DC)

For detailed @Iication, see page 11.
2\

(LF-G/HE PV: 1a 22A-90A 250V AC)
(HE-S: 2a/2a1b 35A 277V AC)

J J

\QW *1,000 V DC is the maximum allowable voltage.
S’ The rating is 400 V DC.

&

€) For Safety Cutoff @\he AC side

@Relays are used for saf \%toff on the grid (power network). The relay must cutoff the circuit to prevent abnor-
r from affecting the commercial power supply. Power relays are required as safety

J U

mal currents that
measures :;;&gb the power supply system.
@) For Insulation Detection
(9)
QPWOS are used for monitoring quick charger stations for insulation deterioration.
{m insulation in a station deteriorates, a ground-fault current passes when the relay is turned on, and a sensor detects the

current. High load voltage type PhotoMOS are ideal for use with quick charger stations, which carry high voltage.

€) For Safety Cutoff on the DC Side

@ Power relays are required as safety measures in the event of a defect in or malfunction of the battery or system.

o For Signal Control For IC card activation

@ For models that require the use of IC cards for charge control, etc.,
low on-resistance type PhotoMOS are used for signal control.

Panasonic Corporation Electromechanical Control Business Division

na.industrial.panasonic.com -12- © Panasonic Corporation 2015 ASCTB365E 201511-T



Application Introduction

Smart Meters

Recommended products

- To the distribution network (Power company)

To the power distributor (home)

E ( % R
Main relay ] a ggb

DZ (,}‘?} DZ-S
90 Display

SSR | e

AGH |
........................ : ;\
5 /\g, (12120A 250V AC) (1a 90A 250V AC)

!,‘s | ‘|“i ............. \0”%

For driving circuit: 60 V type ﬁ g
For communication: 350/400 V type Interface for data External ou% 3

DW LQ
communication for accesséa u
. ’ PhotoMOS Weetay i
*/ I > i A

(1a8A 250V AC) (1a 10A 125V AC)

PhotoMOS

& 1
Data Electric water heater, etc.
és&\ 485
N, \. 9o
e Y% o
Other g P
D recommended ol ¢
<& .
Q} product - 4
Modular connector Floating connector
\(‘}\, MOD series QZAC series

°

0 For th‘ Power Cutoff

@ Mainrirelays are used for cutting off the main power. There is demand for a remote cutoff function for rolling blackouts, a
Q‘r%baid system, safety measures, responses to non-payment of electric bills, etc.

@) For External Output of Accessories

@ Relays are used for driving a contactor to turn on a electric water heater using power at night.

€ For Driving Main Relays

@ PhotoMOS and AQ-H SSRs are used for driving main relays.

0 For Data Communications

@ PhotoMOS are used as output contacts for external communications.

Panasonic Corporation Electromechanical Control Business Division
na.industrial.panasonic.com -13- © Panasonic Corporation 2015 ASCTB365E 201511-T



Application Introduction

Rapid Shutdown System neczo14 69012

Recommended products

( For power line emergency cutoff device of photovoltaic power generation system)

-

----------- - Q.--@‘>;----------- ¢
Emergency x Inverter
cutoff device

HE-V

UL standard compliant R RERNN
(20A 600VDC) lecsasseane: = N
Emergency \:kﬁ button

when fir ccur, etc.

(when firgs )

‘ L distributor ﬂ
Imeritzss Power meter —l

Emergency
cutoff button

‘\Q;:;

For p&\kgﬁine cutoff during firefighting

[V is a rapid shutdown system?]

ﬁﬂTS is a system designed to cut off the DC power line on the panel side of photovoltaic power generation equipment.

In North America, the NFPA (National Fire Protection Association) is likely to soon define this (690.12) and legislate it into
law within NEC2014 (National Electric Code 2014), due to the occurrence of electrocution among firefighters when
putting out fires. Also, in Germany installation of this system is a requirement to obtain fire insurance.

[NEC2014 690.12 definition (summary)]

e Emergency cutoff device (controlled by relay) shall install in less than 1.5 m (5 ft) in length inside a building, or less
than 3 m (10 ft) in length outside a building from a PV array.

¢ Controlled conductors shall be limited to less than 30 V and 240 VA within 10 seconds of rapid shutdown initiation.

e The use of UL standard certified components is a requirement in system configurations.

Panasonic Corporation Electromechanical Control Business Division
na.industrial.panasonic.com -14- © Panasonic Corporation 2015 ASCTB365E 201511-T



Product Features

PhotoMOS / SSR AQ-A

PhotoMOS /SSR AQ-A

MOSFET, phototriac coupler, etc., is used inside internal element.

This facilitates customer needs for “High load voltage”, “High capacity”, and “Long life”.

[PhotoMOS/SSR Lineup]

10 ‘ AQZ192

10A/ 60V DC
Q) 5 ‘
S AQZ197 3
= 1 5A / 200V DC &
c . *6 \¢
S S ©
5 05 S 4\
— ()
o) I N
o N &
o ® )
o S
S ?
3 0.1 (§s
= N AQV259
3 0.03 qf' 30mA / 1,000V DC
0.02 $ . &
Q * : \ ad \lo‘tag
0.01 O vigher D - AQV258
. 20mA/ 1,500V DC
‘_ °
(]
0 60 100 200 400 600 1000 1500
Q\Q} Load voltage (V)

$(
&‘2’\
. . Compared to other markets, there is a need for high load voltage products
High load &

K in the energy management market. Therefore PhotoMOS/SSRs can handle
voltage .
N\
N

maximum load voltages up to 1,500 V.

1 sle= 2= O AQV258 (1,500V load voltage ), AQV259 (1,000V load voltage)

It supports large current control of DC loads, a need that has been increasing in recent years.
It is also effective for frequent contact switching and reducing of power consumption.

SURPIPTIN AGZ192 (10A/60V DC), AQZ197 (5A/200V DC), AQADSS1DL (30A/100V DC)
U Al and AQAD171DL (10A/600V DC)

. Problems such as switching life are solved by using semiconductors in contacts.
Long ||fe Cut of device running cost is possible because they are maintenance free.

Please () Standard specification products are shown in this catalog. For additional specifications, please consult us.
L (Qlf you are considering applications that involve energy management, please consult us at the planning stage.
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Product Features

L F-G/HE-S/HE relay PV

HSuitable for European
- - photovoltaic generation standard

IEC62109 and VDEO0126

Reluy (Maintain a contact gap of at over 1.8 mm.)
Over 1.8mm contact gap is required foQ% AC
circuit side on photovoltaic generatii@e uipment in
the European market. Qy

- &"f}\ ~

O
/,f.)

Background that contact gap over 1.8 mm is required in,éié*?pe market

&

The condition of the altitude stipulation (2,000m Q{‘r\nore) was
added to the current demand of contact gap u:é? 1.8mm
[over 2.5kV surge breakdown voltage (bekv@h contacts)].

)
@ HE PV

*90A type: 3.0mm

Panasonic Corporation Electromechanical Control Business Division
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LF-G Relay/HE-S Relay/HE Relay PV/HE-V Relay features

[l Contribute to energy saving with reduced coil holding voltage

In existing products, nominal coil voltage had to be implied to the coil side. However LF-G Relay, HE-S Relay,
HE Relay PV and HE-V Relay will operated with reduced coil voltage (coil holding voltage *1), so a lower power

consumption could be achieved.

Reduce the coil holding voltage after applying the nominal coil voltage for 100 ms or longer in that way you \}
could reduce the energy consumption. {;}Q}
A Y
Condition: Max. contact carrying current (LF-G, HE, HE-S and HE-V) ,{/}"
Nominal Ratio in which coil Power consumption Ratio in which coil Power consumption &‘
Product operating | holding voltage can be | when coil holding voltage| holding voltage can be | when coil holding voltage (V) (,;> LF-G Rel ay
power decreased at 20°C decreases at 20°C decreased at 85°C decreases at 85°C 9 /§ oV
35%V of nominal 45%V of nominal J "3\
LF-G Relay 1,400mW cooil voltage approx. 170mwW c°°“ voltage approx. 280mwW Qa(
40%V of nominal 50%V of nominal 7,
HE Relay PV 1,920mwW coil voltage approx. 310mwW coil voltage approx. 480mwW &8(31‘5
30%V of nominal 30%V of nominal
HE-S Relay 1,880mW cooil voltage approx. 1770mwW 000" voltage approx. 170mW~Q’;§ | | ()
N . r 100 200 (ms).
33%V of nominal 33%V of nominal
HE-V Relay 1,920mW coil voltage approx. 210mwW coil voltage approx.}}{i@

*1 Coil holding voltage is the coil voltage after 100ms following application of the nominal coiméwe.
AL
N

Il How to reduce coil hold

ing Voltage

NS
A
N

b

]

Please refer to the circuit examples below for reducing the coil holdgf@ voltage of AC load relays.

Please note, that the methods shown for holding voltage redu
sure to verify operation in your actual device.
Also, please consult us if you are considering a holding v,

C&Q's\are just examples and do not constitute any guarantee. Be

‘ﬁﬁé& reduction circuit using DC load relays (HE-V relay and EP relay).

(Please note that for switching DC loads, if a diode is&&’éd in the coil surge absorbing element in the relay, the contact opening

velocity will slow down and sufficient cutoff
1. Example of CR circuit method
Coil impress voltage (130%V) |
£
A&
R c \Qf
T°@
N
O
KO
Regeneration diode & 3 Relay coil
I
3

>

Kpﬁa}ion]

1) Appl{jmege of over nominal coil voltage

[Operation

(around 130%V).

perfor\:\

. g‘%xample of switch method

N

Nominal coil voltage (100%V)

Regeneration diode &

Relay coil
Regeneration diode 2
R
PWM control
SW1
sw2 Duty ratio 50%

7717 |

[Operation explanation]

(1) Operate by turning SW1 ON and applying
nominal voltage (100%V) to relay coil.

e cannot be guaranteed.)

3. Example of PWM method

Nominal coil voltage (100%V)

[Operation explanation]
(1) MOS-FET—ON (Voltage supplied to relay coil)
Make sure MOS-FET is completely ON (Duty ratio 100%)

Relay coil

MOS-FET
for PWM control

(2) Power consumption when relay is ON is controlled
using the values of relay coil resistance, C, and R.

*For application time of voltages over the nominal voltage,

please set value of capacitor C to 50 ms or greater.

*Set the coil holding voltage using resistance R, and the relay coil
resistance to reach the voltage you are aiming for (around 50%V).

[Depiction of coil voltage/current waveform]

(2) After at least 0.1 s in (1) , turn SW2 ON,
turn SW1 OFF and control the power consumption

when the relay is ON using the value of resistance R.

*Set the coil holding voltage using resistance R, and the relay coil
resistance to reach the voltage you are aiming for (around 50%V).

[Depiction of coil voltage/current waveform]

(2) After at least 0.1 s of (1) , start PWM control with MOS-FET
(Duty ratio 50%), and control
the power consumption when the relay is ON.

*We recommend a PWM control frequency of 20 kHz to 100 kHz.

[Depiction of coil voltage/current waveform]

Coil voltage Coil current Coil voltage Coil current Coil voltage Coil current
Voltage,  Time for over nominal Current Voltage Current Voltage Current Coil holding
130%V cojl voltage 4 Nominal coil voltage 4 Nominal coil current A A current
100%V 100%V/ Nominal coil voltage Nominal coil current
100%V Coil holding Coll holding ’ Coil holding Coil holding 0
oY voltage 0%V voltage current
> > > > L
Time Time Time Time Time Time
Panasonic Corporation Electromechanical Control Business Division
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Product features

HE-S relay

The HE-S relay is a 2 Form A and 2 Form A 1 Form B relay that is
miniature and features high capacity, built-in auxiliary contacts. In
particular, the 2 Form A 1 Form B contact type supports mirror contact
mechanisms and can be used to create safety circuits.

HE-Sr.,

2 Form A/
2 Form A1l Form B type

Q
A
e000000e, o000 00, b\\

2 Form A1 Form B -, ..° "... . qib .
o contact type supports the . o . »"  Reductionobpower
..' mirror contact mechanisms. °, < Miniature size attained % ..' consump chleved %
. Detect welding of main '-. - compared to using two . S by reducnpé e coil holding *
:' contact and create safety circuit. 5 ¢ 1 Form A contact relays. '.. :’ voltage after'applying nominal
¢ Contact gap of 3.2 mm .126 inch § 5 Enhanced freedom of design ;¢ coil vol for atleast 100 ms ¢
s or higher. $ e e e ;(&'t’i g relay operation. e
; v Y v R YN 4 K
.. safety o D s -. \}. K
S ace savin & - [Energy-savin
construction .- p 0 & gy g

/ o
%o, ..o )3 o. ..o

N
H When using 1 Fomﬁ\/2 Form A relay

For failsafe appllcatlon use four 1 Form A ) Ratio in which )
type or two 2 FOT%A type. Nomlr?al coil holding Power corjsumpﬁon
N operating voltage can be when coil holding
AR L power voltage decreases
R e N decreased
H I 5!
H . o 30%V of
I :_ @ !': @ ! : 1,880mW | nominal coil | approx. 1770mW
) ,'. ,' H voltage
____________ AN
A
&\' Bl When using HE-S (2 Form A 1 Form B contact)
O
A&&’ Use one 2 Form A 1 Form B type
«33 (creation of contact welding monitoring circuit is possible).
o grmmmmmmmmmnnnas SR
1 H s 1
w2 B e I v B
1 L =
1 Y . 1
1 |_| T ~ T L} I_“I J 1
- l\ 1 N | ) 'l
Enlarged vie Smmmmmssssmmeemeee omse=-

Explanation of mirror contact mechanism (2 Form A 1 Form B type)

Compliant with EN60947-4-1 mirror contact
e Designed so that Form A contact and Form B contact will not close
at the same time.
e When From A contact welded, Form B contact gap of at least
0.5 mm .020 inch is maintained.
*Form B contact, when used to monitor the condition of Form A
contact, can be used exclusively as an auxiliary contact.

(Form B ;;&t)

Normal operation

Malfunction

Non-excitation
(Normal operation)

Form A contact  Form B contact

b

Excitation
(Normal operation)

Form A contact  Form B contact

Non-excitation
(When main contact
welded)

Form A contact ~ Form B contact

@Min.
0.5 mm

.020 inch

3

Welding

Panasonic Corporation Electromechanical Control Business Division
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Product Features

HE-V relay

The HE-V relay is a miniature power relay that can conduct and cut off
| high DC voltage or high currents. Using a 2 Form A contact, it is capable

of both plus and minus line cutoff on the DC side.

.....o-o..... .....ooo..... ,s\
°® e ° o, ° o,
.»° Usingablow-out °e, o %, o '.‘{%}\"
" magnet mechanismand ‘e, o %o, " Reduction of power %,
..' serial contact connection, '-. ..' Miniature size attained .o. ..’ consumption is achi ° X
»  the required arc and gap length e o compared to using two 1 . s by reducing the coilhelding °,
< is maintained for high DC voltage cutoff. % & Form A contact relays. % ¢ voltage after appl ﬁg nominal '..
:' Over 3.8 mm contact gap ': + Enhanced freedom of design ': < coil voltage fo ast100ms o
) (for each 1 Form A contact) . E ° E during r operation. e
H A 4 P A 4 ¢ o X N
B Safety §% S % _Energy- ¢
: © % Small SRS y :
'.

“Construction .

&, saving

‘Q‘ .....O.......

Nominal Ra'tliz dewhich Power ;
operating | coil holding consumption

voltage can be | when coil holding
power decreased voltage decreases
33%V of approx.
1,920mw | nominal coil 210mwW
voltage

Arc

n Power to relay is ON. A\ The arc extends inside the arc
R2)

extinction space and completes cutoff.
The arc does not get out.

|

The arc extends by
applying transverse field.

Inside arc extinction space

W
O

Arc is generated

when power to relay

contact is cut.

Panasonic Corporation Electromechanical Control Business Division
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Product Features

=P rel

EP

Relay

ay

The EP relay is a power relay that enables DC high voltage and a high current interruption
in small size. Below listed are features compared to DC contactor of existing products
generally used in the DC high voltage area.

..'..oo.oc...... .......c....... ......oc.o.... Q

Ry - Sealed construction °‘-_ .-'. ".. .°'. The caps act "..
. keepsthearcinside . ¢ Free arc space > < construction i éﬂ with H2 gas °
LI % & whichpr alarge cutoff %
: v Pl A 4 s capacity ”5 a small contact gap. 3
H Safety I . iy S w :
; { ‘. Space saving ; & ¢

", Constructlon Y S Small f

° ~g® Q
LJ
.

LK ) L]

[ ] \. .' ..
’\\'> The arc is cooled and
. @ intercepted rapidly by
\/ the hydrogen mixed
\ gas in the capsule

Ar;;\bace is contact.
ssary for

\e isting products
SN and cannot use
‘\\ adjacent mounting. Hydrogen gas
L

n power to relay {$*ON. Arc is attracted to the inner wall
~N of sealed capsule contact,
Stationary preventing arc from running side.
contact S
Movable
contact

Arc is generated when

power

Due to external magnetic force, arc

to relay is cut. runs horizontally over contact surface.

Panasonic Corporation Electromechanical Control Business Division
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Terminal Protect Cover XGILYNY)

“Terminal protect covers” to protect DC high voltage system

is now available. Please contact us.

@Terminal protect cover
80A type

erminal
protect

@®Dimensions (Unit : mm)

80A type
‘ 80A type
4 A N
o | a’rHTHn '\‘2"\
g 1 @%Tn Q)‘Q
\ ‘ % {‘;\wg
| - &{}
T [ @ p
\LEL"E S o é\:\{\
&
S
O™
Qﬁ‘"
o
Lead wire type linput side) XC:XD1Y)
O

*Terminal protect cover shape may change
without any notification.

N\

Lead wire type is&ﬁ‘éilable to avoid insulation failure from other components

with high volt‘a&\.‘ Please contact us.

L
‘ In casg‘@\gome high voltage risks near the input side
L
e, e _
Other : Other i T
Components i Components : © 00 | | ©0o

Insulation distance is not enough
with existing connector type.

Enough insulation distance can be created
with lead wire type.
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Reference data

HE-V relay/EP relay estimated life (cycles)

== 1,000VDC === 800VDC

Notes:In case of using over the rating, the data is only B00VDC 500VDC

reference use. please test the actual condition befor use. — 400VDC Qg}
............................................................................. - ,b’: A

! HE-V relay i | HE-V relay g,gi} i
i (Contact connected in series) i | (1 Form A Contact only) b’:g §
Make and break P Make and break >
; (switching) P (switching) ;
i possible Break only Do possible x‘?} Break only !
i below 20A <4— —»| above 20A b below 20A w —| above 20A ;
20A Load : Resistive | | ‘\Q}ZOA Load : Resistive !
i 10,000 NN b 10,000 N ;
| \ . \ |
L \]'\ - SYNN |
] Pl e | i
! 9 4000 \ Pl O 4000 —— A :
O \ 1 1 [&] 73 Ny \ i
) \ t [ o \ 1 H
P2 \ \ pr 2 - \ I\ :
: :ing 100 \ 1 b % &) I :
! (=B b {Q‘ v\ !
- \§ B = PN ¥ B :
9 AW . [ CAN AW . | !
I ' . | | '
£ \ R AR |
L= 10 FADE ;
L0 :Q 7] i
o | H
! Q" ! !
. SR i
: 1 10 100 1e§o' b 1 10 100 1,000 |
i Load Current [A] y o} b Load Current [A] ;
L . \ K . 'l
_____________________________ \.:\g .
N S,
HE-V relay Recommended circuit & " EP rela .
. ; «§~ . . ! y !
Positive polarity of load should be connected'to pin 1 and pin 3, ! 10A type :
refer to the following circuit schematics;(}
1. Each 1 Form A contact connected in éeﬁés (Bottom view) : Mal.(e a.nd break :
\& i | (switching) ;
&?};ﬂ/ ! | possible Break only ;
Current—» {\} ; Coll surge protection E beIOW 10A <_v_> abOVe 10A i
4\@ device: Varistor H |
\2) : 10A Load : Resistive !
Power supply L Lload‘ \H] Power supply | 10,000 L § : 3 i
for load T circuit 3 (4 for relay coil H ’ ﬂ —\ H
—O > 1 1\ 1
4 5 H | LA H
s P \ WA i
« ;&em T """""""" i % 1,000 \ - \ \ i
S H L} L § H
AN L3 & R i
2.1 Form Qs&ntact only (Bottom view) i ‘% \\ \\ i
_ S — |
J_ Current—» ‘ ! ) i 8  \ ‘l‘ ‘\‘ “I E
Power supply o s doicovarmor B I\ \ 5
.2, i % 10 \ —- :
Load circuit 3 ﬂ Power supply i 1) -_‘ n“ -“ E
13 > for relay coil : L \ \ N H
Current—» 4 | 5 ! \ \ \ !
Power supply T 1 \ \ !
for load ' 1 i
T o | \ ; 1 10 100 1,000 |
Load circuit E Load Current [A] E

______________________________________________
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Reference data

EP relay estimated life (cycles)

Notes:In case of using over the rating, the data is only 1,000VDC 800VDC
reference use. please test the actual condition befor use. — 600VDC m— 200VDC
_______________________________________________________________________________________ AD
EP relay i EP relay (,}‘2}&
20A type 80A type ?;g
Make and break Make and break (’.'J?‘
(switching) . (switching) P
possible Break only o possible %P Break only
below 20A 4_v—> above 20A P below 80A A above 80A
20A Load : Resistive ;\W 80A Load : Resistive
10,000 =\ o 10,000 SfEE eRwEE
\ 3 ‘o A\ \ \
— 1 N\H A e . [ -  NEEEEE A
3 1000 \ . P § 1,000 A V \. "
S NN O A \ \
) \ \ PO LA W
o ‘\ N\ = Q&'%* \ \N
[ 100 oo A \
! A =iY RPN AVEA Y ATR
R AR i gé\ \ R
i @ 1os,
E AN 2% w0 A\
B CEATAAY LHu A
pu \ \ N A\
NS\ : \\
1 AWAVAN S 1 AW :
1 10 100 1,@0 ; 1 10 100 1,000
Load Current [A] LN i Load Current [A] i
______________________________________________ Pa N 2 P4
T I
EP relay ¢$~f‘ ;' EP relay
200A type R\ i 300A type
Make and break X ; Make and break
(switching) c&' ; (switching)
possible & Break only ; possible Break only
below 200A < above 200A ; below 300A above 300A
NN\ 1
i ‘\,{'} 200A Load : Resistive : 300A Load : Resistive
10,000 LS ! 10000 A
I e a CSANEM T NEEiimman - NN
g‘ 1,000 N ~\\\ \\_‘ ﬁ 1,000 77i,,,1, \‘\\‘\ -~
Q, NS O, N\
o & \ \ L N\
= = \
o 100 I AN AW 2 100 \ \\
0} = \ o} NN
"E‘ \‘ \ "g \ \\ \\\
= \ = \
§on e g )
N R L=
1 \ : ] |\ \\
1 10 100 1,000 10,000 ! 1 100 1,000 10,000
Load Current [A] , Load Current [A]

__________________________________________________________________________________________

The application examples in this document are for reference Be sure to verify safety on the actual device before using.
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Reference data

DC load switching capacity that Is possible on AC load relay

Even on some AC load relays, support for DC loads is possible.
*Guideline for when using DC loads. Please test the actual condition before use.

Il DC load switching capacity that is possible on AC load relay (reference value)

)
Electrical 433
Appearance Product name Contact Load voltage Current expected life ew
(resistive load) s
41{:.‘
30V DC 33A &
LF-G (33Atype) |1 FormA {,%
\ 60V DC 10A ‘,;}
X
60V DC 60A rx<\
,\\'.’
‘ HE PV (48A type) |1 FormA 75V DC 35A 1&] 0*
O
110V DC 10A y\\dg\
Y
75V DC 35§ When using independent 1 Form A contact
N
"/’\
HE-S (35A type) 2 Form A 110V DC »\\Q\"I 0A When using independent 1 Form A contact
A,
N
220V DC {,;{g 10A When contacts connected in series
£
&

Bl Maximum value of DC load switch@g capacity that is possible on AC load relay

(Conditions: resistive load, electrical expecte@e of 10,000 times) (reference value)
R

N
For&trical expected life of HE-V/EP series, please refer to “Reference Data” on pages 22 to 23.
.

me LF-G (33A type)

e0 & HE PV (48A type)
\Q | = wew HE-S (When using independent 1 Form A contact)
Q&Qz hEY) (48A type) HE-S (When contacts connected in series)

3@&\—’— ‘ HE PV (48A type)
- :

nt (A)

(<]
%,
i

g ¥
20
0 | | N
‘ * W HE-S (Contact series connection
. |
Y 30 60 75 110 220

Load voltage (V DC)
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