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SANKOSHA Corporation
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M Head Office
4-3-8 Osaki, Shinagawa-ku, Tokyo 141-0032
Phone:+81-3-3491-7181 Fax:+81-3-3494-7574

B Overseas Offices

eUS.A.

[ ISANKOSHA U.S.A., INC.

406 Amapola Avenue, Suite 135, Torrance,

CA90501, U.S.A.

Phone:+1-310-320-1661 FAX:+1-310-618-6869
e THAILAND

[JSANKOSHA ENGINEERING (THAILAND) CO., LTD.
BB Building, 20th Floor, 54 Sukhumvit 21

(Asoke) Road, Klongtoey-Nua, Wattana Bang- §

kok, 10110, Thailand
Phone:+66-2-258-1685 FAX:+66-2-047-3224
¢ INDONESIA

LIP.T. SANKOSHA INDONESIA

Interchange Toll Karawang Timur, Desa Anggadita,

Klari Karawang 41371 Jawa Barat Indonesia
Phone:+62-267-433-888 FAX:+62-267-433-666
¢ SOUTH KOREA

[ ISANKOSHA KOREA CORPORATION

1609 STX-W Tower Guro-dong,90,Gyeoninnno-
53,Guro-gu,Seoul,Korea
Phone:+82-2-6124-3777 FAX:+82-2-6124-3779
o VIETNAM

[JISANKOSHA VIETNAM

6th Floor, Thang Long Tower, 98A Nguy Nhu
Kontum Str, Thanh Xuan Dist, Hanoi S.R. Vietnam
Phone:+84-4-3208-0004 FAX:+84-4-3208-0002
e CHINA

[JGUANGZHOU SANKOSHA LIGHTNING
PROTECTION TECHNOLOGY CO., LTD

3rd floor A2 plant Wan An Industry Park,

No110, Lanbei Road Lan He town, Pan Yu
District, Guangzhou City, Guangdong, China
Phone:+86-20-34969113 FAX:+86-20-34969184

[JJYUNKOH TECHNOLOGY INC.

Yaxi town Gaochun County Nanjing City China
Phone:+86-25-57843066 FAX:+86-25-57843990
[ ISANKOSHA HONG KONG LIMITED

Flat 11 & 12A, 9/F., Shatin Galleria, 18-24

Shan Mei Street, Fotan, Shatin, New Territories,.

Kowloon, Hong Kong.
Phone: + 85-2-2890-1788 FAX: +85-2-2890-1798

M Domestic Branches in JAPAN

[ISagami Techno Centre
1-1-12 Miyashimo Sagamihara-shi,Kanagawa JAPAN

[[JHokkaido Sales Branch Sapporo-shi JAPAN
[ ITohoku Sales Branch  Sendai-shi  JAPAN
[IChubu Sales Branch Nagoya-Shi JAPAN
[JKansai Sales Branch  Osaka-shi ~ JAPAN
[IChugoku Sales Branch  Hiroshima-shi JAPAN
[IShikoku Sales Office Takamatsu-shi JAPAN
[JKyushu Sales Branch ~ Fukuoka-shi JAPAN

i Construction
: busingss
: licences

¢ Main
: customers

. Businesses MLightning protection

Manufacture and sales of SPD, GDT and semi-
conductor lightning protection elements
Manufacture, sales and installation of power supply
protective devices and lightning transformers
Manufacture, sales and installation of earthing
enhancing compounds, earth electrodes, and
lightning-proof cables

Lightning protection consulting

HE Telecommunications network solutions
Manufacture, sales and installation of optical
wiring boards, optical closures, MDF, and IDF
Sales and installation of TE and R&M products
Manufacture, sales and installation of control consoles
Manufacture, sales and installation for obstruc-
tion light systems

B Environmental countermeasures

Sales and installation of lightning strike posi-
tioning devices

Sales and installation of lightning detection
and observation devices

Sales of lightning and weather information
Sales and installation for energy saving system
devices

B Special construction

Electrical construction

B General construction

Construction work, electrical communications
construction, building construction, etc.

Central government ministries - organizations - local prefec-
tures, cities and towns/ Electrical and gas companies/ oil
companies - oil storage facilities/ Railroad companies -
signal manufacturers/ Telecommunications companies -
mobile telephone companies/ Manufacturers (electrical -
telecommunications - general)/ Constructors (electrical -
telecommunication)/ Hospitals - universities - trading
companies - broadcasting - leisure
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Why comprehensive lightning
countermeasures are necessary

As experts in comprehensive lightning countermeasures, we

What is lightning?

<> How lightning happens

Lightning is a natural phenomenon, similar to static
electricity.

Lightning occurs when there are unstable atmospheric
conditions. When cold air enters the upper atmosphere and
there are updrafts caused by the earth’s surface being
heated by the sun, then thunderclouds will be formed. When
the temperature inside the cloud is between minus 10°C and
minus 20°C, droplets of ice are formed and collide with each
other in the updrafts. When they collide, charge separation
occurs and small light ice droplets become positively charged
and are carried into upper atmosphere by updrafts.

The larger droplets become negatively charged and accumu-
late at lower levels due to the gravity. When the negative
charge at the base of the cloud reaches a certain value as the
thundercloud develops, electrical discharge occurs within the
cloud and between the cloud and the surface of the earth.
This is lightning. Since the release of energy takes place in an
instant, it is accompanied by intense light (lightning) and
sound (thunder).

<> Summer lightning and winter lightning

Winter lightning can sometimes discharge more energy than summer lightning

Most lightning occurs in the summer (summer lightning), but it can also occur in winter, and is called winter lightning.

Compared to summer lightning, winter lightning forms in comparatively low thunderclouds, so lightning strikes tend to concentrate on
buildings and structures. Also, the electrical discharge during these lightning strikes lasts for a comparatively long time, releasing a great
amount of energy, with a tendency for greater lightning damage.

Example of summer lightning (downward discharge) Example of winter lightning (upward discharge)

*Winter lightning is mostly upward discharge



at Sankosha work to address our customers’ diverse needs.

< Increased lightning damage

In the information society, communication equipment has become more compact because of the spread of digital communication
equipment that uses many electronic parts and components, and it tends to be more vulnerable lightning than analogue equipment.
In the ICT society, communication networks are spreading everywhere, and so are many types of communication cables. This
means that there are many more entry routes for lightning, and a greater possibility of suffering lightning damage.

Lightning surge entry routes can vary greatly depending on the conditions, and this is why it is important to cover every imaginable
entry route when planning lightning countermeasures.

Entry via antenna

Lightning rod
Ahtca e Lightning surge entry Human injury
& 4> due to effects of Lifeli d t
Signal line electromagnetic induction Ifelines damage or cu

Public utility services stop
Production facilities damage stop
Cultural heritage sites damage or destruction

Entry via sig

Power supply line
Telephone line -

- Entry via power
; supply line

: _ R Many other kinds of damage are possible!

PC data damage or destruction
Lightning damage to ordinary households

Entry via telephone line

<> Direct lightning and induced lightning

Direct lightning is that lightning directly strikes buildings and other objects on the ground. When an extremely large lightning
current is formed, it changes not only into electrical energy but also into heat and mechanical energy momentarily, and is
discharged with explosive force, causing damage to various types of equipment and machinery.

Induced lightning is lightning surge (transient abnormally high voltage current) that is caused from communication and electrical
power lines, and can enter via power supply lines, communication lines and earthing, etc. Most lightning damage is caused by
induced lightning which destroys communication equipment and computers, and sometimes even power supplies, and therefore,
the number of cases of lightning damage has risen dramatically in recent years.

Direct Direct
lightning lightning

! Induced lightning

E ¥ caused by the flow of
’ lightning current
[

Direct Induced
lightning lightning £ p—r

~ Earth
electropotential rise

Lightning can strike anywhere.
Strong magnetic fields and voltage are generated in the areas surrounding a
lightning strike point, and can become the cause of induced lightning.



Why comprehensive lightning

countermeasures are necessar

IEC lightning countermeasure overview

<> Lightning Protection Zones (LPZ)

IEC classifies the different levels of lightning effect into

Lightning Protection Zones (LPZ), and by installing suitable SBBI] Class | surge protection device  SYE o L eard
SPD at each zone boundary, the damage to equipment can BEE Class I surge protection device  + (bonding bar
. sPD Communications surge Earth terminal board
be minimized. protection device (bonding bar)
Lightning Protection | L @
Lightning Protection Zone (LPZ) Zones and SPD classes
and categories
A zone outdoors and outside the
m protection range of an external
lightning protection system. When
% LPZ 0a Istrttjctureshare slrubck dit:ectlydby LPZ 0a and
ightning, they may be subjected to
S the full lightning current. the boundary Class I’I[
[N
o A zone outdoors and within the between Cgtzegl(a)l;y
protection range of an external s
g LPZ Qg | lishtning protection system. LPZ 08 and
o) Structures are not struck by lightning LPZ 1 Communi:
directly, but may be subjected to cation line
non-attenuated lightning charge.
A zone indoors and within the protection
range of an external lightning protection
system. Structures may be subjected to
= LPZ 1 partial direct lightning strikes, but the The boundary CIaSS ]I’
% effects of the lightning current and | between LPZ1 Category
electromagnetic fields are mitigated.
3 and LPZ 2+ c2
£lipz2 N
I(\Dl Ahzone_ inside a gutlldlng_t_andlwrﬁre
there is a need to mitigate the
(-:g effects of lightning current and The boundary Class I,
electromagnetic fields to an even
LPZ 3 greater extent than in LPZ1. between LPZZ Category
and LPZ 3 Cc1,c2

<> Protecting against direct lightning strikes

IEC defines direct strike lightning current as having a 10/350 us waveform. Lightning energy is represented by the area of the
waveform illustrated below. It can be seen that, compared against an inducted lightning current waveform (8/20 us), this is an
extremely large force of energy.

Current
100KA | 3=c--
as having a 10/350us waveform. SPD performance marks (Classes, Categories)

*This illustration is a repre_sentation only.
Actual waveforms may differ. SPD performance mark samples

For direct lightning | For induced lightning

50kA
For 10/350 us lightning current| For 8/20 s lightning current
Installed at LPZ 0/1 boundary | Installed at LPZ1/2 boundary

For low voltage

?445;

20kA %
power supplies Class I Class I
Time fosrl ccaaTm:?slcatlons Category D1 Category C2
020 B0 () En
. — . +Class I and Class II are test grades for low voltage power supply SPD.
I:l By Direct strike lightning 10/350 us - 100 kA waveform - Categories D1 and C2 are test grades for communications and signals
(Class 1, Gategory D1) (in addition, there are also Categories A, B, etc.)
B Induced lightning 8/20 us - 20 kA waveform + Class II test grade is by 1.2/50us - 8/20us combination waveforms.
(Class I, Category C2)

< Setting of protection levels

IEC stipulates four protection levels (lightning countermeasure levels), according to the importance of the building and equipment
and the degree of hazard.

Protectior? Protection Lightning current | Max. current to SPD *1 The _protgctiop level can be selected by the contractor after considering
Level efficiency ‘(’fg}‘a‘é%"‘l’:) (10/350us) -2 the lightning risks.
1 98% 200KA 100KA *2 Assuming 50% to earth, 50% to service line.
I 95% 150kA 75kA
il 90% 100kA 50kA
I\ 80% 100kA 50kA




Comprehensive Lightning Countermeasure Systems

<> Total solutions

External lightning Air termination systems |
protection systems Down conductor systems |
External LPS Ao
Earth termination systems | <-----;

Equipotential bonding

Lightning protection for buildings, Internal lightning (including use of SPD) ’ -7

structures and human life protection systems : : P

LPS Internal LPS Safe separation distance b

. . . assurance .
Comprehensive lightning —eee iz s
A ightning Protection 1218
protection system Lo oot Zones (LPZ) ‘ 1§18
ightning surge protection Lightning surge —_— s

for electrical and electronic ,—eguctiof desiggn Electromagnetic shielding ’ P

equipment inside buildings LEMP reduction and wiring routing .

LPMS Earth termination and | <. !

equipotential bonding | <--i--1

o Protection for low voltage | <-4 !

Lightning surge power distribution systems | <""i""1

reduction using SPD - — v

Protection for communications | <--+ !

All of these aspects need to be taken into consideration Reduction using SPD

when planning lightning countermeasures. and signal lines

<> Comprehensive lightning protection system
As a comprehensive lightning protection company, Sankosha works to solve all kinds of problems caused by lightning strikes.

Lightning risk
assessment

Investigation Proposal - estimate Construction Verification Maintenance
We examine the risk } - contract } ——

of lightning damage
from field studies
and drawings. offered, incorporating the customer’ s needs. (In out, based on the surge counter is installed in order out (thorough
some cases, the proposal may take the form of a agreed proposals. to verify its effectiveness. aftercare).

Construction } After the countermeasure proposal } Finally, mainte-

A proposal for the best countermeasure is work is carried has been implemented, a lightning nance is carried

Lightning strike chargeable evaluation test.)
analysis data
Lightning risk assessment

Our lightning risk diagnostic programs range from simple diagnoses to expert diagnoses. The simple diagnosis is available on CD
ROM. Based on the customer’ s answers to approximately 20 questions, we prepare a diagnostic report.

+Expert diagnosis

We ask the customer for information that shows the conditions of to the local environment, electrical plant and equipment,
instrumentation, earthing systems, and management. Also, if equipment has been damaged or destroyed, the expert diagnosis will
proceed more smoothly (where necessary, an on-site inspection will be conducted) with the manufacturer’ s equipment damage
report. Based on the results of the diagnosis, we can determine the degree of lightning risk and propose the optimal
countermeasures.

- Simple diagnosis N g sk B oape| ([ [am  come
o . o iagnosis Wi i
We examine five elements in order to assess lightning risk. 8 boarg’ | SPD SPD bom| SPD SPD

a. Local environmental conditions

b. Air terminating systems

c. Communications and control systems
d. Earth termination

e. Safety management systems

Commu-
nication

SPD

nication

Building A earthing = Building B earthing =

Lightning risk increases when there are Lightning risk increases when
cables extending to separately earthed  there are cables extending to
buildings in the same site. other buildings.




Examples of lightning
protection solutions

Lightning protection
for wind farms

The biggest cause of damage to windmills is natural causes,
especially lightning strike is the most common cause of all.
It is no exaggeration to say that lightning strike is the biggest

threat to wind farms.
Lightning tower

Lightning rod

Wind turbine lightning
measurement device
SC-AT-WT-01

OQ;-&:}

P.88

"

o
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B =

o
P

<<

%)
?

Nk

=

o
[ =
X

Control house

Power distribution -
Communication system

Grid interconnection
substation

Windmill

- (SAN- EARTH)
3 -\g

-Power supply SPD
-SPD for communication equipment

Obstruction light
(medium intensity -
high intensity)

Generator

Obstruction light
(low intensity)

Connection

Volgage regulator

-;.;- '-LQT.‘:‘ -

e

/ Earthing enha-'ncmg compound

Lightning transformers

Earthing enhancing

compound (SAN-EARTH)

P.79

Obstruction light

to other windmills
/ (where possible)

'K'a'ﬂ':;

Note: This lightning countermeasure diagram is for the purposes of showing the required SPD items, and does not necessarily represent an accurate lightning countermeasure.

Please consult our experts for details on lightning protection systems.



Lightning protection
for solar power installations

Solar power is attracting attention as a source of clean energy. However, solar
power generating systems that are set up outdoors are prone to lightning
damage, and lightning protection countermeasures are essential to their
efficient operation. With solid technical skill that has won the industry’s top
share, Sankosha’s countermeasures prevent damage from spreading to power
conditioners and other important equipment, thereby reducing the risk of low
capacity utilization.

AC
AC

SPD for communication
equipment

Smart SPD*SMH-CLP series etc.

Power supply SPD SPD for LAN

Smart SPD"SMBP-MZSR serigs etc.

- -Power supply SPD
- SPD for communication equipment
[---SPD for LAN

. Distriblition board
Monitor '

y

Fs

J

Network

A

Earthing enhancing compound
(SAN-EARTH)

suol]E||e1sul Jamod Jejos pue Suiie) puim 10} uonoa1o.ad Suiulysi l suollnjos uonoalold Sululys! Jo ssjdwex3

LAN-CAT5e-P+ I etc. |

Earthing enhancing
compound (SAN-EARTH)

P.79

DL A we
» 1

A e

Note: This lightning countermeasure diagram is for the purposes of showing the required SPD items, and does not necessarily represent an accurate lightning countermeasure.

Please consult our experts for details on lightning protection systems.



Examples of lightning
protection solutions
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Li g h t n i n g p rOte Cti O n =:::zgvlg)efro?l::‘;prgmii::c);ation equipment
for buildings s

With the incorporation of ICT into offices and the spread of
networks over wider areas, the threat posed by lightning is
growing stronger, and lightning protection countermeasures
need to be considered, not only floor by
floor, but for whole buildings. At Sankosha,
we are able to propose comprehensive
lightning solutions that effectively com- y
bine external lightning protection sys- , # High voltage receiving equiginent _
tems and lightning protection for elec-
trical and electronic systems, etc.

Lightning rod

| =g
Cightinelcondhclore S7Esu 1 a

C@@Ilng

External lighting

Fire alarm
equipment

Rower
oard

Power supply SPD
Smart SPD*SMBP-MZSR series etc.

SPD for communication SPD for
equipment : KRONE terminals SPD for LAN

Smart SPD*SMH-CLP series etc. | f Smart SPD*SMB-KRAPS 1] | LAN-CAT5e-P+ I etc.
v KR-APS1

Earthing enhancing

nghtmng_; transformers compound (SAN-EARTH)

Note: This lightning countermeasure diagram is for the purposes of showing the required SPD items, and does not necessarily represent an accurate lightning countermeasure.
Please consult our experts for details on lightning protection systems.



Li ghtn i n g p rOteCti O n =::§(I;vlg)efro::irz)pr:msuz:?:ation equipment
for factories

Factory production line stoppages due to lightning damage can cause extremely serious losses. There are many examples of network equip-
ment connected by communication cables being damaged by induced lightning. Factories contain a gregt deal of equipment of many types.
Each type of equipment requires its own countermeasure, and Sankosha addresses this need with a richlineup of lightning protection products.

1\_: Section switch

: ; External high

voltage cubicle

Bblock [ !
7

High voltage
distribution lines

Lightnin
] cognduct%r -

= B | Fire alarm
groundlmg.' § | | equipment

Low voltage power lines /4 i

A block ’ 4

JDistribution N

\Weak curient:
communications
It

@Vfﬁ—v_ " Main manufacturi!ng
/| / v equipment

a)
\ ¥

= SPD for communication
B Pover supply spD [l SPP fersammupicaton §

| Smart SPD®SMBP-MZSR series etc. | § Smart SPD*SMH-CLP series etc.

T SPD for. N
KRONE terminals 7

Smart SPD*SMB-KRAPS 1
KR-APS1

Earthing enhancing '
compound (SAN-EARTH)

SPD for fire N ' .
Earthing SPD Lightning transformers

HOWL2 SMB-P-R series | -

-

P.40,41 P.79

ot = e - =

Note: This lightning countermeasure diagram is for the purposes of showing the required SPD items, and does not necessarily represent an accurate lightning countermeasure.
Please consult our experts for details on lightning protection systems.
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Examples of lightning
protection solutions
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Lightning protection
for railways

Railways are a lifeline that is used by many people. Railway signal communications equipment impacts
people’s lives directly, and needs to have highly reliable lightning protection in place. Backed up by light-
ning protection technology developed and honed over many years, as well as a considerable track record,
Sankosha lightning protection products provide support for railway safety.

| Signal equipment room

- = {__-".'

B & Level crossing
A - e » o ] -‘I' 4 .-u. 2

4 - - A — ; R .

S

Earthing enhancing
compound (SAN-EARTH)

Lightning transformers

T 1
[;1-: v :
: | B8
= =
LIt

P S Pl e e 1A
Note: Please consult our experts for details on lightning protection systems.




Li g ht n i n g p rOteCti O n =:::ggvlge;o?izprlr¥mii:?:ation equipment

[---SPD for LAN

for fire prevention equipment  &-seo for coaial comectors

Fire and smoke alarms are essential equipment for our safety, and are mandatory in ordinary houses and
social welfare facilities, etc. If this important equipment malfunctions due to lightning damage and generates
an alarm at the wrong time, it can cause significant distress to the people in the building. By providing the
ideal lightning protection solutions for fire prevention equipment, Sankosha continues to contribute to
everyone’s safety and security.

TV shared reception system

detector

=

!g- Router =

i
A

l Distribution board

Water cannon
flame detector

Menitoringjcameras

b ‘in l'. w] . B pe—-
|7 ooy

- l‘-
g@@ _9_
1

SR

=k . At L A
SPD for communication SPD for co-axial
equipment 3 connectors

Note: This lightning countermeasure diagram is for the purposes of showing the required SPD items, and does not necessarily represent an accurate lightning countermeasure.
Please consult our experts for details on lightning protection systems.
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13



Examples of lightni
protection solutions
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Lightning protection

for dams

- -Power supply SPD
- SPD for communication equipment
|---SPD for co-axial connectors

Dam facilities’ networks are spread over wide areas and are considered highly vulnerable to lightning surges. In addition to
preventing flooding in the event of heavy rain, dams also play an important role in the stable management of water
resources. In order to ensure that these highly important public utilities continue to function properly, they need highly reli-

able lightning protec-
tion. Sankosha pro-
vides ideal solutions,
backed up by original
technology and long
years of expertise.

Control room

\. Seismometer.

=Y
L \
L
At
Water level =T T ;
gauge sensor e P :,2 »

device
! B

[#5801eplI011U00)

Revolving light /
/— / Antenna
Siren
control I, Speakers
panel
o R | | L
Lightning | Distribution Disshiales Sound collecting
transformers | board waming o
| equipment icrophone
DC I
| - power
supply b Water level
Telemetry, gauge transducer
MONItOring—
system |
|
l ! ’
4 Water

level gauge

Weatheh‘monitoring

Speakers

Mooring equipment

Water level gauge
Gate control panel

Distribution board

Jf;.

Inspection
tunnel

SPD for communication
equipment

Smart SPD*SMH-CLP series etc.

P.37

Lightning transformers

e
N o

P. 7

P.50

Note: This lightning countermeasure diagram is for the purposes of showing the required SPD items, and does not necessarily represent an accurate lightning countermeasure.
Please consult our experts for details on lightning protection systems.



Li ghtn i n g p rOteCti O n .I:Eg ;Z: Ic-:g-,:xial connectors
[1)---Power supply SPD

fO r h O U S e S @ SPD for communication equipment

Lightning damage does not only occur in office buildings and factories. It can happen in
ordinary houses. All manner of electrical household appliances,
including refrigerators, telephones, TVs and computers, can be
damaged by lightning. Sankosha provides protection for your
home by delivering lightning protection equipment that can

be installed easily without requiring any construction work.

Nearby lightning strike

Surge enters
via cables

High voltage
distribution wires

1 1

i M
¥

Antenna struck by lightning

Low. voltage
distribution wires

/

Antenna
Communlcatlon
lines

CATV

circuit

Pole- mounted
transformey l

N

TVsubscnber
pietectivefdevic

E Telephone

Hot water i IRoutercl i
apparatus
s, Distribution
board

= A

Surgelenterss

via ground

SPD for LAN Earthing enhancing
LAN-CATS5e-P+ I etc. F-JP-1W compound (SAN-EARTH)

/v,

P.79

Note: This lightning countermeasure diagram is for the purposes of showing the required SPD items, and does not necessarily represent an accurate lightning countermeasure.
Please consult our experts for details on lightning protection systems.
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Product lineup

@1== - 'EC Compliant (Gle1zf=) -~RoHS Compliant

. RoHS mark means not to contain the following 6 materials:Cadmium, Lead, Mercury, Hexavalent
E ---UL Compliant chromium, Polybrominated biphenyl, Polybrominated diphenyl! ether (Excluding 2011/65 / EC)

Lightning protection products

F) '| 8 e Power supply SPD IEC Class (Type 1) === 18  SPD for railway ---------xeeeeeeeee 59
Power supply SPD IEC Classl (Type 2) ---22  Lightning protective elements--- 63
Power supply SPD |EC ClassIl (Type 3) ---36 ~ GDT (2-electrode tubes) ----- 65
SPD for communication equipment---37  GDT (3-electrode tubes) - 70
iR el Ly N W850ecacsosoecacacacaos 44  Other lightning protective elements---73
SPD for co-axial connectors:--47  Lightning transformers--------- 76
Earthing SPD (earth balancer) --- 58

Earthing related products

P/ 8 £ - Earthing technology 78  Direct strike protection systems--- 84
Earth grounding materials --- 79

Lightning observation products

P85~  SUIEE COUNTEN «--errreeeesnneeeees 85 Lightning detection device for
|_|ghtn|ng Surge detectlon W|nd turbln ........................... 88

deVICG ....... ......................... 86

A Obstruction light

P 8 9 ~ | Medium intensity and low intensity  Solar power generated low intensity
obstruction light -----:- w89 obstruction light system --«---- 90
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MZS-230AV

IEC ClassI/II compliant

Conforming standards

@IEC 61643-11 compliant
@RoHS compliant

Features <

@Impulse sparkover current up to 25 kA (direct strike waveform 10/350 us)

@\Voltage protection level 2.0kV or less

@High follow current shutoff ability

@ Deterioration display function (waming contact output terminal attached)

@DIN rail mountable (35 mm)

@®Low voltage power supply circuits in switchboards and
distribution boards (AC 100V/200V)

@Power supply circuits in control equipment (AC 100V/200V)

MZS-230AV

Dimensions: W35XD125XH66 (mm)
Mass: 370 (g)

BMExternal view
Screw (M6)

ECircuit diagram

Terminal Rail stopper
display /

B Characteristics Deteroration Deteroration
identifcation teminal 1251 _ display 4.5
Item Measurement conditions Performance 45
Maximum continuous operating o 275V ] g ™
voltage (50/60Hz) (Uc) el
- S| cabl Cabl
Impulse current (limp) 10/350us 25kA H © inﬁete } } inlaete
Short-circuit withstand L-NPE 50KA ﬁ
capability (Isccr)
Voltage protection level (Up) Based on IEC 2.0 kV or less \w

MZS-NPE

IEC ClassI/II compliant

Conforming standards

@®IEC 61643-11 compliant

@RoHS compliant

@Impulse sparkover current up to 75 kA (direct strike waveform 10/350 us)

@Voltage protection level 1.5 kV or less

@DIN rail mountable (35 mm)

@Low voltage power supply circuits in switchboards and
distribution boards (AC 100V/200V)

@Power supply circuits in control equipment (AC 100V/200V)

MZS-NPE

HMExternal view
Screw (M6)

Terminal Adhesive Terminal Rail stopper
display /nameplate/display /

T

Dimensions: W35XD125XH66 (mm)
Mass: 290 (g)

M Circuit diagram

B Characteristics

Item Measurement conditions Performance 125 45
Maximum continuous operating _ 45
voltage (50/60Hz) (Uc) 255v

0
Impulse current (limp) 10/350us 75kA [l ‘1 =% | Cable
inlet
Nominal discharge current (In; 8/20us 20KA ~|§
8 (In) I 3 \ m m

Voltage protection level (Up) Based on IEC 1.5kV or less

:7\:DIN rail (35 mm)
HMinstallation examples (MZS-200AV + MZS-NPE)
TN system (single phase) TT system
L—{F1
N
PE
i
Class I SPD
MZS-230AVX1 Class I SPD
MZS-NPEX1 MZS-230AVX3
MZS-NPEX1
EB
Short bar 1 Short bar




Product lineup

HE Lightning protection products

Power supply SPD IEC Class I (Type 1)

MZS-400AV

IEC ClassI/II compliant

Conforming standards

@IEC 61643-1/IEC 62305-4 compliant
@RoHS compliant

Features <

@Impulse sparkover current up to 25 kA (direct strike waveform 10/350 us)

@ \Voltage protection level 2.5kV or less

@High follow current shutoff ability

@ Deterioration display function (waming contact output terminal attached)

@DIN rail mountable (35 mm)

@®Low voltage power supply circuits in switchboards and
distribution boards (AC 400V)

@Power supply circuits in control equipment (AC 400V)

MZS-400AV

Dimensions: W70XD100XH65 (mm)

HMExternal view Mose: 460 (&

Screw (M6)

Terminal Adhesive  Terminal ~ Rail stopper
display  /nameplate/ display
.

|

ECircuit diagram

[
70

11

w

isti ®
M Characteristics |
Terminal De‘te{iovatjon Terminal display
Item Measurement conditions Performance dispa %dgg'ﬁcmlon minl | 4

Maximum continuous operating _ 260V (104.5) '

45 Screw for cable inlet Screw for cable
VRl (SY/ERE) (U9 crimped terminal | inle1‘crimped
Impulse current (limp) 10/350us 25KkA 6 AR AAARAL] ‘;mmm

t + + Cable
Nominal discharge current (In) 8/20us 20KA Cable == I | inlet
inlet ' I '
Voltage protection level (Up) Based on IEC 2.5KV or less m ﬂﬂﬂ”}ﬂﬂﬂ M
I

MZS-NPE400

IEC ClassI/II compliant

Conforming standards

@IEC 61643-1/IEC 62305-4 compliant
@RoHS compliant

@Impulse sparkover current up to 75 kA (direct strike waveform 10/350 us)
@Voltage protection level 1.8 kV or less
@DIN rail mountable (35 mm)

Applications

@®Low voltage power supply circuits in switchboards and
distribution boards (AC 400V)

MZS-NPE400

HMExternal view

Screw (M6) Rail
Terminal  Adhesive Terminal Stopper
/display nameplate /display

Dimensions: W35XD125XH66 (mm)
Mass: 290 (g)

HECircuit diagram

@Power supply circuits in control equipment (AC 400V) E ) N
H 0
B Characteristics W T E He
Item Measurement conditions Performance 125 4.5
45
Maximum continuous operating _
voltage (50/60Hz) (Uc) 500v F ) 0
Impulse current (limp) 10/350us 75KA = = = = o Cable Cable
Nominal discharge current (In) 8/20us 20KA g “ ﬁ @
Voltage protection level (Up) Based on IEC 1.8 kV or less L o
— S A
\ DIN rail (35 mm;
Hinstallation examples(MZS-400AV + MZS-NPE400)
TN-S system TN-C system TT system
L{F] L{F
L{F] L{F]
L) i
N I PEN
PE

Class I SPD
MZS-400AVX3
MZS-NPE400x1

Short bar =

Class I SPD
MZS-400AVX3

=8 | Class I SPD
MZS-400AVX3
MZS-NPE400Xx1

ads Ajddns Jamod si1onpo.d uoioalodd suiuiysit l dnaul| 10npo.d
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Product lineup

H Lightning protection products

Power supply SPD IEC Class I (Type 1)

SPD for PV
MZS-300DC
MZS-600DC

IEC ClassI compliant

Conforming standards

@IEC 61643-1/IEC 62305-4 compliant
@RoHS compliant

MZS-600DC

@ Deterioration display function (warning contact output terminal

attached)
@DIN rail mountable (35 mm)

MZS-300DC

(MZS-300DC) Dimensions: W35XD129.5XH72 (mm)
Mass: 370(g)
(MZS-600DC) Dimensions: W70XD104.5XH69 (mm)

Applications

@DC power supply circuits in PV system

B Characteristics

Mass: 460 (g)

ECircuit diagram

Item Measurement Gerfomance) |
conditions
MZS-300DC MZS-600DC O
1
Maximum continuous operating _ |
voltage (50/60Hz) (Uc) DC300v DCe15v [
O
Impulse current (limp) 10/350us 25kA | ™~
Le -0 O0—-————————— B
Nominal discharge current (In) 8/20us 20kA 14 11 12 12 11 14
Voltage protection level (Up) | Based on IEC | 1.5kV orless | 25KV or less MZS-300DC MZS-600DC
MExternal view Adhesive
nameplate
. . . Deterioration display
Terminal Adhesive Rail stopper . (Blue:normal; Red:deteriorating)
display nameplate / Screw g‘emlmal
- M6, isplay Terminal displa
q ﬁ L . S
% g: _!5!! I E A 5| 3‘” | E{@ Rail stopper
Deterioration Selelrioraﬁon g
identification isplay
terminal . ®
< )
45 N Terminal ' Terminal
Z| display display Cable inlet for
! ™ Deterioration 45 13.6 13.6  crimped terminal
= Jeterioratl | e [ (g
- ;den{lﬁclatlon T 0 W
Cable ermina | -
N ¢ | | | il / Cable
g E, inlet [ sl : 1 Eﬁ inlet
== o\ n
8 ffnl | 2
[= == L .
100\
125\ 45 (104.5) ‘

DIN rail (35 mm)

MZS-300DC

HInstallation examples (MZS-300DC)
DC line (DC300V or less)

ClassI SPD
MZS-300DC %2

Short bar

20

DIN rail (35 mm)
MZS-600DC

Hinstallation examples (MZS-600DC)

DC line (DC615V or less)

ClassI SPD
MZS-600DCXx2

Lead wire




Product lineup

H Lightning protection products

Application and Performance of Power

supply SPD IEC Class I (Type 1)

Measurement
e conditions
MZS-230AV MZS-NPE MZS-400AV MZS-NPE400 MZS-300DC MZS-600DC
P . . Protects DC power supply circuits, such as
P Low voltage power supply circuits in switchboards and distribution boards i
Applications PN - power conditioningsystems for solar power
Power supply circuits in control equipment generation systems.

Test classitication | IEC 61643-1 (EC 238431 1) ClassI, T
Maximum continuous _
operating voltage (Uc) AC275V AC255V AC460V AC500V DC300V ‘ DC615V
'(ﬂ‘rﬁ;')se Clet 10/350us 25kA 75KA 25kA 75kA 25kA
Nominal discharge _
current (In) 8/20us 20kA
Short-circuit withstand _ _
capability (Isccr) 50kA
I\é(\)llé?%sp[;rotection Based on IEC 2.0kV or less 1.5kV or less 2.5kV or less 1.8kV or less ‘ 1.5kV or less 2.5kV or less

Uc=AC460V — 50kA —
Follow current _ _ _
shutoff rating (Ifi) Ue=DC300V SO0kA

Uc=DC610V — 50kA
Applicable wires = AWG1 1~5(4~16mi) AWG10~4(5.5~22mi)

Yes Yes Yes Yes

Deterioration _ (Concavo: normal; _ (Blue : normal; _ (Concavo: normal; (Blue : normal;
display Convex: deteriorating) Red: deteriorating) Convex: deteriorating) | Red: deteriorating)

Warning contact
output terminal

Yes

- Yes

Yes

Operating
environmental
conditions

Rated operating
temperature
Rated operating
humidity

-40°C to +80°C
96% or less (no
condensation)

-40°C to +70C

95% or less (no condensation)

ads Ajddns Jamod s1onpo.d uoioalodd suiuiysit l dnaul| 10npo.d
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Product lineup

H Lightning protection products

Power supply SPD |EC Class I (Type 2)

22

Smart SPD® System

IEC ClassIl compliant

By using Smart SPD® monitor "SMU-AC" with Smart SPD®
"SMA-MZSR 200JKI" "SMA-MZSR 400JKI", Smart SPD®
System can do the centralized management and the remote
monitoring by LAN.

Conforming standards

@IEC 61643-11 compliant
@®RoHS compliant

@Maximum discharge current up to 40 kA (induction lightning
waveform 8/20 us)

@®Lightning surge current measurement, Replacement
recommendation display function

@Lightning surge information display function (3 phases-Small,
Middle, Large with date, hours, minutes and seconds)

@Remote monitoring via LAN (for Windows PC)

@ Deterioration display function (warning contact output terminal
attached)

@DIN rail mountable (35 mm)

Applications

@Low voltage power supply circuits in switchboards and
distribution boards (AC 100V/200V, 400V)
@Power supply circuits in control equipment (AC 100V/200V, 400V)

B Characteristics
SMA-MZSR [ ] [Smart SPD® for systems]
ttem Measurement Performance
conditions | g\A MZSR200JK1 | SMA-MZSR400JK1
Maximum continuous
operating voltage = AC275V AC500V
(50/60 Hz) (Uc)
Maximum discharge
current (Imax) 8/20us 40kA
Nominal discharge
current (In) 8/20us 20kA
I\(/;/Ié?ge(l%())tection Based on IEC 1.4kV or less 2.5kV or less
SMU-AC [Smart SPD® monitor]
Item Performance
Communication interface LAN: 10BASE-T
No. of Smart SPD® connectable 50 (max.)
Power supply AC 100V to 220V (using AC adapter)

#*Smart SPD System consists of the required number of “Smart SPD for systems”
and one “Smart SPD monitor” as a set. Connection cables and grounding bars are
optional and sold separately.

Smart SPD® System

BMExternal view

Push-button  LED _ Deterioration MZSR-200 nameplate
switch displa display

Cable inlet
For open barrel type
crimp terminals (M5)

MZSR-200 Width less than 12mm
(plug)

MZSR-JK1

Cable inlet
(81)
£

Cable inlet

\___Deterioration identification

(9) terminal

18+0.5 ®)

(161)

Smart SPD®for systems

Tightening terminal screw

TFT color LCD y
g
Push-button N
switch ar leseyl i
LAN jack SPD deterioration Communication Cable inlet
) detection terminal interface plug \ Cable inlet
Serial
No. plate '\
In
M Hlo
= ge % ;
© T R @ L
AC adapter plug (108) = Main unit failure
Width 35mm_DIN rail attachment side Rail stopper detection terminal

Smart SPD®monitor



HInstallation examples (SMA-MZSR200+SMU-AC)

To PC

To AC100V
~220V

Power supply

Class I SPD
SMA-MZSR200JK1x2
+SMU-AC

TN system (single phase) TT system
L—{F] L—{F]
N—F1 L—{F}
PE L—{F} I
N

Class I SPD
SMA-MZSR200JK 1 x4
+SMU-AC

To AC100V
~220V
Power supply

M installation examples (SMA-MZSR400+SMU-AC)

To AC100V
~220V
Power supply

Class I SPD
SMA-MZSR400JK1x4
+SMU-AC

Class I SPD
SMA-MZSR400JK1x3
+SMU-AC

To AC100V
~220V
Power supply

TN-S system TN-C system TT system
L—{F} L—{F} L—{F1
L—{F] L—{F] L—{F}
L—{FH— Ly L—{FH—
N PEN N *

Class I SPD
SMA-MZSR400JK1x4
+SMU-AC

To AC100V
~220V
Power supply

ads Ajddns Jamod s1onpo.d uoioalodd suiuiysit l dnaul| 10npo.d
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H Lightning protection products

Power supply SPD |EC Class I (Type 2)
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Smart SPD"®
SMBP-MZSR200 series
SMBP-MZSR400 series

IEC ClassIl compliant

Conforming standards

@IEC 61643-11 compliant
@®RoHS compliant

Features 2

@ Maximum discharge current up to 40kA (induction lightning
waveform 8/20us)

@®Lightning surge current measurement, Replacement
recommendation display function

@Lightning surge current count display function

@®PIug-in type

@ Deterioration display function (warning contact output terminal)

@DIN rail mountable (35mm)

Applications

@Low voltage power supply circuits in switchboards and
distribution boards (AC 100V/200V, 400V)
@Power supply circuits in control equipment (AC 100V/200V, 400V)

HMExternal view

Nameplate (MZSR-200)

MZSR-200x2 ..
Fault indicator

(Plug-in module)

Terminal screw (M5)
Terminal screw (M5)

SMBP-MZSR e
(Smart SPD sensor)
03
Nameplate (SMBP-MZSR LED check switch
Defect LED
Crimp-type terminal LED displa
connection port (Count) Crimp-type terminal

M5 Y-type connection port

Width<12mm, g M5 Y-type
Thickness<1mm SBMBP MZSRJK2 (200) Width<12mm,
(Base) Thickness<1mm

Insulation (45)

/ Cable port

Nameplate (SMBP-MZSR),

(81)

901
(99)

Remote
contact

SMBP-MZSR200JK2

B Characteristics

Smart SPD®
SMBP-MZSR200JK2

(SMBP-MZSR400JK3AR)

Smart SPD®
SMBP-MZSR400JK3AR

Dimensions: W72XD99XH81 (mm)
Mass: 410 (g)

B Product type identification

SMBP -MZSR [ [ JJK[1[]
=

MZSR-400%3
(Plug-in module)

Terminal screw (M5)

SMBP-MZSRAR

(Smart SPD sensor)

Crimp-type terminal
connection port
M5 Y-type
Width<12mm,
Thickness<1mm

Maximum continuous
operating voltage

(Uc)
200: AC275V
400: AC500V

» INsulation

Nameplate

*None: No gap
-AR: With gap (N-PE)

1~3: SPD connectivity number

(MZSR-400)

Fault indicator

$

Terminal screw (M5)

Nameplate
(SMBP-MZSRAR)

Nameplate (SMBP-MZSRAR)
SMBP-MZSRJK3AR (400)

(Base)
(45)

J LED check switch
Defect LED

LED display (Count)

Crimp-type terminal

connection port
M5 Y-type
Width<12mm,
Thickness<1mm

sheet

]
: I
T ® ‘
IR T ‘
!ﬂ o o o @ L =
" n
@\%T/E ° (] o ° 4 i
90 9. Remote
©9) contact Im
SMBP-MZSR400JK3AR

o Measurement Performance
conditions SMBP-MZSR200JK [ ] SMBP-MZSR200JK [ ] AR SMBP-MZSR400JK [ ] SMBP-MZSR400JK [ ] AR
g BOHR/B0LE) U - Ac27SV Aeooov
e
lgl;rg?fl(lg;scharge 8/20us 20kA
EIL(J)‘I)t)age protection level Based on IEC 1.4kV or less (each phase) 1'4:(?{_-,‘?{/ Ig;sTe(:SaE:n_ghEa;se) 2.5kV or less (each phase) 2'5;(?/5‘3{/ Igrslsegam_glgse)




B installation examples (SMBP-MZSR200)

TN system (single phase)

TT system

L—{F1
N

PE

‘ Class II SPD

SMBP-MZSR200JK1AR
[ EB

L—{F1
L—{F1

L—{F1

N

Class I SPD
SMBP-MZSR200JK3AR

EB

M installation examples (SMBP-MZSR400)

TN-S system

TN-C system

TT system

L—LF]
L—LF]

L—{F]

N

PE

L—{F}
L—{F]

L—{F}

PEN

Class I SPD
SMBP-MZSR400JK3AR

ads Ajddns 1amod s1onpoJd uonoalodd suluiysit l dnaul| 10npo.d
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MZSR-200 series
MZSR-400 series

IEC ClassIl compliant

Conforming standards

@IEC 61643-11 compliant

@UL standard acquired (E328370) ¥MZSR-200JK [ ]

@RoHS compliant

@Maximum discharge current up to 40kA (induction lightning

waveform 8/20 us)
@Plug-in type

@ Deterioration display function (warning contact output terminal)
@DIN rail mountable (35mm)

Applications

@Low voltage power supply circuits in switchboards and
distribution boards (AC 100V/200V, 400V)
@Power supply circuits in control equipment (AC 100V/200V, 400V)

HMExternal view

Terminal screw (M5)

(Plug-in module)

Crimp-type terminal connection port
M5 Y-type
Width<12mm, Thickness<1mm

(45)

Nameplate (MZSR-200)

Terminal screw (M5)

Fault indicator

Crimp-type terminal
connection port

MZSR-200JK2

GELED

MZSR-400JK3ARI

(MZSR-400JK3ARI) Dimensions: W72XD99XH81 (mm)
Mass: 400 (g)

B Product type identification
MzZSR -1 JK O
mnE

Maximum continuous
operating voltage
(Uc)

*None: No gap
-AR: With gap (N-PE)

M5 Y-type
Width<12mm,
Jhickness<1mm

MZSR-JK2 (200
\(Base)

i

=

Cable

port "\

(81)

Remote
9)| \contact

f 35.5+0.5
Cable port 90+1 (
(99)

Remote contact

for Smart SPD

MZSR-200JK2

M Characteristics

200: AC275V 1~4: SPD connectivity number
400: AC500V
Nameplate (MZSR-400)
MZSR-400x3 q@»
(Plug-in module)
Terminal 4 . Fault indicator
screw (M5) = k
Crimp-type _ N f
terminal MZSR-ARI " 2 Terminal screw . )
connection port (Plug-in (M5) Crimp-type terminal
M5 Y-type module) - = connection port
Width<12mm, Nameplate VMV?d;;]i‘qpfmm
Thicknesss1mm (MZSR-ARI) 45) Thickness<1mm
|
R AN S Y E
“” [ . l ml\' ( MZSR-JK3ARI “@I
I\ lll._hlL "I\. y (Base) \ {
B L Vil [\ Vi Wi | cable #
' ' ' | port
L 0
s @ e o o (=2}
% % ° o o o L

N/Cable port

9)\ Remote 7242

contact

Remote contact
for Smart SPD

MZSR-400JK3ARI

Performance
ltem Measurement AT
conditions SE.2008 K ‘ MZSR-200JK [ ] ARI MZSR-400JK [ ] ‘ MZSR-400JK [ ] ARI
-

Maximum continuous operating _
voltage (50/60Hz) (Uc) AC275V AC500V
Maximum discharge current (Imax) 8/20us 40kA
Nominal discharge current (In) 8/20us 20kA

q Based on 1.4kV or less 1.4kV or less (each phase) 2.5kV or less 2.5kV or less (each phase)
Voltage protection level (Up) IEC (éach phase) ‘ 15KV o less (N-PE) (éach phase) 15KV o less (N-PE)




B Installation examples (MZSR-200)

TN-S system (single phase)

TT system

L—{F1}
N

PE

Class I SPD
MZSR200JK1ARI

M installation examples (MZSR-400)

TN-S system

TN-C system

TT system

L—{F]
L—LF]
L—{F]
N

PE

Class I SPD
MZSR400JK3ARI

EB

Class I SPD
MZSR400JK3

EB

Class I SPD
MZSR400JK3ARI

EB

ads Ajddns 1amod s1onpoJd uonoalodd suluiysit l dnaul| 10npo.d
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SKY-220 series
SKY-380 series

IEC ClassIl compliant

Conforming standards
@®IEC 61643-11 compliant
@RoHS compliant

@Maximum discharge current up to 140kA (induction lightning
waveform 8/20 us)

@ Deterioration display function

@DIN rail mountable (35mm)

Applications

@Low voltage power supply circuits in switchboards and
distribution boards (AC 100V/200V/400V)
@ Power supply circuits in control equipment (AC 100V/200V/400V)

MExternal view

Name plate

o] Ok
@1 " ke
G2)

36+1

— ¢ O o % i
— —

(66)

1

. E
=R | 5
Cable port/  Din rail (35mm) / Cable port

SKY-2202-20G - SKY-2202-40G

Name plate (SKY-220)
Name plate (SKY-NPE)

2k
= I 8
90+1
(92)
1T m o_‘ 1T
— =] |
L
o
> | 5
Cable port| Din rail (35mm)/ Cable port
SKY-2201+NPE-40G
Name plate
— g
L AEN 5
O | o &
a / o
(@ ad O o 0| &
(@) D% I
£13 /L8
O|lo |
90+1
(95)
|| | L |
I N B _
=gl
B e : i s
Cable port  Din rail (35mm), Cable port N Cable port

SKY-3803-80G - SKY-3803-140G

SKY-220 -
SKY-380

(SKY-2202-40G) Dimensions: W36XD92XH66 (mm)
Mass: 270(g)

(SKY-3804-40G) Dimensions: W72XD92XH66 (mm)
Mass: 400 (g)

B Product type identification
SKY-DO D000 -00 G
ERE

Nomal voltage (Un) N N Maximum dischage current (Imax)
“None: No gap
+NPE: With gap (N-PE)

SPD connectivity number

Name plate
|
/

01
(95)

7242

ooojooo

o8[0°e
Bod| Do

©

— 1 | 5
= 3
BB FE
Bopg | .. || megsE
Cable port Din rail (35mm) Cable port.

SKY-2202-80G - SKY-2202-140G

L
-

Name plate
Name plate

L T T 1T @ 9 o L T T 1T
— |

(66)

S 2
) v A
Din rail (35mm)/

SKY-3803-40G

Cable port

Cable port

Name plate
O - ®
O ﬂﬁ S
O O]
90+1
(92)
@ O o %,
—] =%
L
: B
2w | o B
Din ral(35mm)/ Cable port

SKY-3804-40G



Name plate

@ o
(¢} ol O
O|o /&
Sﬁ 5;7 @Q% Name plate (SKY-380)
®) o @‘ 3 %Name plate (SKY-NPE)
- 3
HENIEE O] IEe|
gg g lo"0
Oolo |/ |& O OFef]
g Q
AERES o) /e
Olo & O] 0
9o+t | 90+1
(95) (92)
[ [ [ [J - _ s
= § ” /\um ” /&E )
€1 12 M ST R mim < 7@ @ JZ L 3y AL CIRRLLTF ui‘lg LIS .
Cable port  Din rail (35mm)/ Cable port % \Z Cable port Din rail (35mm) / \Z Cable port
SKY-3804-80G - SKY-3804-140G SKY-3803+NPE-40G
B Characteristics
m Performance
ey conditions | SKY-2202- | SKY-2202- | SKY-2202- | SKY-2202- |SKY-2201+| SKY-3803- | SKY-3803- | SKY-3803- | SKY-3804- | SKY-3804- | SKY-3804- | SKY-3803+
20G 40G 80G 140G NPE-40G 40G 80G 140G 40G 80G 140G NPE-40G
Maximum continuous
operation voltage (Uc) L/N-PE 385V (50Hz/60Hz)
Maximum discharge
current (Imax) 8/20us 20kA 40kA 80kA 140kA 40kA 80kA 140kA 40kA 80kA 140kA 40kA
E'Li’r’r‘ggﬂlg;“ha'ge 8/20us | 10kA 20kA 40KA 80kA 20kA 40KA 80KA 20kA 40kA 80KA 20kA
Voltage protection 1.5kVor | 1.8kVor | 2.2kV or | 3.5kV or 2.2kVor | 35kVor | 1.8kVor | 22kVor | 3.5kVor | 1.8kVor
— 1.8kV or less
level (Up) less less less less . less less less less less less
B installation examples (SKY-220, SKY-380)
TN system (single phase) TN-S system TN-C system
L—LF = L—LF = L—{FH——
N L—F ] L—LF |-
PE L—LF1 LE
N PEN
PE
Class I SPD Class I SPD
SKY-2201 SKY-3803 Class T SPD
+NPE-40G +NPE-40G SKY-3803-40G
EB EB
TT system
L{FHe——
L—{F1
L—F
N ;
Class I SPD
SKY-3803
+NPE-40G
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PMZ2-200
PMZ3-200

IEC ClassIl compliant

@I|EC 61643-1 compliant
@UL standard aqgcuired (E328370) %PMZ2-200
@RoHS compliant

@Space saving design to put inside devices

@A single unit can provide protection across lines and grounds

@Built-in isolation function prevents overheating in the event of
device deterioration

@Features highly visible LED display for deterioration and defect

Applications

@Features built-in PCS (power conditioning system), for solar
power generation, etc.
@Built-in lighting panels, etc.

BMCharacteristics

PMZ2-200

PMZ3-200

Dimensions: W43XD44XH48.5 (mm)
Mass: 85 (g)

Performance
Item Measurement conditions
LAY PMZ3-200
-
Applicable voltage AC250V
Maximum continuous operating voltage (Uc)  (inter line, to ground) AC275V
Maximum discharge current (Imax) 8/20us 10 kA (single wire)
Nominal discharge current (In) 8/20us 5 KA (single wire)
. 8/20us,
Voltage protection level (Up) 5KA (inter line, to ground) 1.5kV or less
Impulse life 1kA, 8/20us 500 times
MExternal view
T T I — L
I ﬂ 12 L3 \)
(GreeEn/ (B|aLc1k)|(\?the) X/J’ gm{ (Black) (White) (Blue) (,;/° /
Yellow) 4341 +o,b?a 2501 4441 24:3::15 f:,@{b 250%° 41&105
26+0.5 |% 4+0.5 [ £0.
.
© S\
L.,
> &l
v i~ (Rt
+ 09 q
i g <2
N1

i

© ¥
t
Name- \ LED
\Dlate deterioration AWG#16

display

PMZ2-200

HEInstallation examples

TN system (single phase)

L—‘F
N
PE

Class I SPD
PMZ2-200

«

iy

<l

plate display

r
d [© f
1
LED
Name- \deterioration AWG#16

PMZ3-200
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Power supply SPD |EC Class I (Type 2)

SC-K200-KPU

Conforming standards

@RoHS compliant

@ Space saving design to put inside devices

@A single unit can provide protection across lines and grounds

Applications
@AC DOB LED Lighting
@Built-in lightning panels etc.

B Characteristics

SC-K200-KPU

Dimensions: W77XD22XH38.5 (mm)
Mass: 50 (g)

HMExternal view

Iltem Measurement conditions Performance
Maximum continuous operating _ AC275Y ﬂ _ ﬂ ;{
voltage (Uc) T [ rr = l,[ I/[ §
Maximum discharge current 8/20us 10KA (single wire) I
(Imax) o
o
Nominal discharge current (In) 8/20us 5KA (single wire) H \:|
8/20us L-E 1.5kV or less
Voltage protection level (Up)
8/20us L-L 2.0kV or less
Impluse life 1kA, 8/20us 500 times Z;f:
‘ 53+1
|
|
HMinstallation examples g oz
Up :stev ©
. el | st - . A ©
TN system (single phase) k\J- “ 2 fg
i ©
L—{F}
N
PE
F
Class I SPD
SC-K200-KPU
EB
L1 |EL2
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MKY23 series
MKY44 series

MKYS2 series
MKYS4 series

IEC ClassIl compliant

Conforming standards

@IEC 61643-1/IEC 62305-4 compliant
@RoHS compliant

@3-electrode dimensions, width 75mm (MKY23series, 44 series)

@2-clectrode dimensions, width 50mm (MKYS2series, S4series)

@A single unit provides protection across wires and to ground.

@Accommodates from single-phase two-wire up to three-phase
three-wire (MKY23 series)

@Accommodates from single-phase two-wire up to three-phase four-wire
(MKY44series, S2series, S4series)

@ Deterioration display function (warning contact output terminal
attached: S type)

@Easily installed into distribution boards

@®Mountable on DIN rail, can be attached with articulated
mounting plate.

@Mountable with screw (MKY23, MKY44)

@ With retractable terminal covers for electric shock prevention

Applications

@®Low voltage power supply circuits in switchboards and
distribution boards (AC 100V/200V, 400V)

MKY23-20S

MKYS4S

MKYS2S

(MKY23/MKY44) Dimensions: W75XD104.2XH65 (mm)
Mass: 300 (g)

(MKYS2/MKYS4) Dimensions: W50XD104.2XH65 (mm)
Mass: 200 (g)

B Product type identification

MKY [ [J-[][]
T

MKYS (][]

Warning contacts
None: No contact output terminals
S: With contact output terminals

Warning contacts
None: No contact output terminals
S: With contact output terminals

Nominal discharge current (In) Maximum continuous

05:5kA operating voltage (Uc)
20:20kA 2:130V/250V AC
3: Single-phase + single-phase three-wire - three-phase three-wire 4510V AC
4: Single-phase * single-phase three-wire - three-phase three/four-wire
Maximum continuous operating voltage (Uc)
2:130V/250V AC
4:510V AC
ECircuit diagram
MKY23-05 (S)
MKY23-20 (S) MKY44-20 (S)
Td : Thermal decomposition
LED : Light Emitting Diode
Va : Varistor
Ar : Arrester
B Characteristics
v Performance
en conditions MKY23-05 MKY23-20 MKY44-20 MKYS2 MKYS4
MKY23-05S MKY23-20S MKY44-20S MKYS2S MKYS4S
Single-phase two-wire
Single-phase two-wire Single-phase two-wire AC 130V, 250V
M CERiELS AC 130V, 250V AC 130V, 250V Three-phase three-wire Single-phase three-wire Three-phase three-wire
R Vel _ Single-phase three-wire Single-phase three-wire AC 510V AC 110V/220V AC 510V
(5‘)0 /60I§z) U C’? AC 110V/220V AC 110V/220V Three-phase four-wire Three-phase three-wire Three-phase four-wire
Three-phase three-wire Three-phase three-wire 510V 510V
AC 250V AC 250V Three-phase four-wire
AC 250V
Maximum discharge 10 kA (3 times) : . : .
current (Imax) 8/20us (inter line, to ground) 40 KA (inter line, to ground) 20KA (inter line, to ground)
Nominal discharge 5 kA . . . .
current (in) 8/20us (inter line, to ground) 20 KA (inter line, to ground) 10 KA (inter line, to ground)
Voltage protection Based on [EC 1.3 kV or less (inter line) | 1.5kV or less (inter line) | 2.5 kV or less (inter line) | 1.3 kV or less (inter line) | 2.4kV or less (inter line)
level (Up) 1.5 kV or less (to ground) | 1.5 kV or less (to ground) | 2.5 kV or less (to ground) | 1.5 kV or less (to ground) | 2.4 kV or less (to ground)




BMExternal view

Screw fixing hole

Screw fixing hole

3 3
terminal terminal
— —
7 N N terminal .
2 & o > E terminal 50 Rating plate
terminal ™=z el Tool seal
1 [V . _ o T ~ - - i 1 terminal
terminal i E terminal ferminal _ s ° =
| L= o ~ m — 2 terminal
50 E terminal 9 ° . 2l 3 terminal
84 N terminal Tool seal
. Clear Clear Clear cover
cover cover
3| ] [0 =
) s o
glﬂo e Q1 e
o o o el
5,8 |3
H= _ T L Rail
96 135N\ 135 /i35] 96 35N\ 138 /135 ! stopper o
(104.2) Articulated (104.2) Articulated )
DIN rail stopper mounting “\.DIN rail stopper mounting (104.2) "\ Date ¢f manufacture plate Tlte Pole Sngle
DIN rail (35mm) DIN rail (35mm) DIN rail (35 mm)  side (x2)
MKY23-05-MKY23-20 MKY44-20 MKYS2:MKYS4
Screw fixing hole 3 Screw fixing hole
terminal " terminal = N terminal
o " 3 | - E 50 Rating plate
2 & o= { Contact output 2 9 ol Contact outout l Tool seal
e =773 terminal | | b= ontact outpu e
e 1| ™ ) teminal terminal - 1 terminal
1 [ {_E terminal 1 | [} 5|
Terminal i i e .} o | 2 terminal
A ferminal - = ° 5
B i = 8 = 3 terminal
gg 50 E terminal Tool seal
84 i
8')32: N terminal Clear cover
<2) (X2)
s —
< 5
elgia 8 il
oy Dr
ﬂ = ® Rail ‘W!D‘ﬁ‘:—%
— stopper =
(18‘?2) 1IN Awgs Iu: d 56 asN 13l /iss| ol 96 _ :
» rticulate . g
(110) mounting (18‘#(2))) Articulated (1042) plate hole Single side (x2)
DN rail stopper BiN rail stopper mounting (110) |Date of manufacture plate
DIN rail (35mm) DIN4ELraiI(35mm) DIN rail (35 mm)
MKY23-05S-MKY23-20S MKY44-20S MKYS2S-MKYS4S
Minstallation examples (MKY series)
TN-S system TN-C system TT system
L{FH L{E= L{F
L-LF L-LF L{F
L{F L{FH L{F
N PEN : o N :
PE ! Class I SPD
Class I SPD Class I SPD MKY-44 series
FIIFIIF MKY-44 series FlIFIIF MKY-44 series F||F|IF or
or or MKYS2 series
MKYS4 series MKYS4 series or
MKYS4 series
EB EB EB
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SPD for PV
MZSR-1000PVY

IEC ClassIl compliant

Conforming standards
@IEC 61643-1 compliant
@RoHS compliant

@Maximum discharge current 40kA (induction lightning waveform
8/20us)
@Protection for DC1,000V PV system

MZSR-1000PVY

(MZSR-1000PVY) Dimensions: W54XD99XH81 (mm)

@Built-in interlocking DC fuse with deterioration display, Mass: 360 (g)
separating safely while PV system accident .

®Plug-in type HMExternal view
@ Deterioration display function (warning contact output terminal) MZSR-1000PVX2
@DIN rail mountable (35mm) (plug) _ ]

Clamping ~—= }*
Applications screw = getelrioralion

. . . — isplay
@DC power supply circuits in PV system MZSRA000
(plug)

Cable inlet For open barrel type
crimp terminals (M5) Width less than 12mm

34

L MZSR-JK
B Characteristics RIS,
jack
Item Measurement conditions Performance n = ackd g
Maximum continuous o i i 3
operating voltage (Uc) DC1200v
Maximum discharge current (Imax) 8/20us 40kA l\ F
@ il il
Norminal discharge current (In| 8/20us 20kA N —
: o : M ‘ 90£1 ‘(9) Deterioration —
Voltage protection level (Up) Based on IEC 4.0kV or less inlet | (99) i identification terminal
Vol ion level KA B IE .5kV or |
oltage protection level (Up) (5kA) ased on |[EC 3.5kV or less MZSR-1000PVY

HEInstallation examples

DC line (1000V)

EB

Class I SPD
MZSR-1000PVY




Product lineup

H Lightning protection products

supply SPD IEC Class

Application and Performance of Power

O (Type 2)

Performance
Measurement SMA-MZSR200 SMBP- SMA-MZSR400 SMBP-
gz conditions SMBP-  [MZSR200[]1AR|  smBp-  [MZSR400[]AR|  MmzSR- SKY-2202- | SKY-2202- | SKY-2202-
MZSR200 MZSR-200 [ ] MZSR400 MZSR-400 [ ] 1000PVY 20[ ] 40[ ] 80[ ]
MZSR-200 ARI MZSR-400 ARI
Maximum continuous _
operating voltage (Uc) AC275V AC500V DC1200V 385V (50Hz/60Hz)
Maximum discharge
current (Imax) 8/20us 40kA 20kA 40KA 80kA
Nominal discharge
current (In) 8/20us 20kA 10kA 20kA 40kA
. 1.4KA or less 2.5kA or less
l\{/%c\)’léﬁg&srotectlon Based on IEC 1.4kV or less geg(k:,r; g??:g 2.5kV or less gegﬁr\ g??:g 4.0kA orless | 1.5kV orless | 1.8kV orless | 2.2kV or less
(N-PE phase) (N-PE phase)
Deterioration display = Yes (Green: normal; Red: deteriorating) \g‘;?e(r}i:z)?gt?r?gg)z
Warning contact _ —
output terminal Yes
Applicable wires = AWG15~4(1.6~22mm?) AWG15~4(1.6~25mm?)
. Rated operating
gﬁﬁ:gﬂgimal temperature -25°C to +60°C -40°C to +70°C
eEnslitens Rated operating 90% or less (no condensation) 95% or less (no condensation)
humidity
Performance
Item Measurement
conditions SKY-2202- SKY-2201+ SKY-3803- SKY-3803- SKY-3803- SKY-3804- SKY-3804- SKY-3804-

140[ ] NPE-40[ ] 40[ ] 80[ ] 140[ ] 40[ ] 80[ ] 140[ ]
Maximum continuous _
operating voltage (Uc) 385V (50Hz/60Hz)
Maximum discharge
current (Imax) 8/20us 140kA 40kA 80kA 140kA 40kA 80kA 140kA
Nominal discharge
current (In) 8/20us 80kA 20kA 40kA 80kA 20kA 40kA 80kA
l\(/;\)lgla%sg;rotection Based on IEC 3.5kV or less 1.8kV or less 2.2kV or less | 3.5kV orless | 1.8kV or less | 2.2kV or less | 3.5kV or less

. . . . Yes (Green:

R . . Yes (Red flag: Yes (Green: normal; Red: . P R X . i orati
Deterioration display deteriorating) deteriorating) Yes (Red flag: deteriorating) gg{g:%;aﬁliig.) Yes (Red flag: deteriorating)
Warning contact _ —
output terminal
Applicable wires = AWG15~4(1.6~25mm?)

. Rated operating
gr?\ﬁ:glt':%gental temperature -40°C to +70°C
B Rated operating 95% or less (no condensation)
conditions humidity
Performance
Measurement
Item conditions SKY-380+ COIETTU PMZ2-200 MKY23-05 MKY23-20 MKY44-20 MKYS2 MKYS4
NPE-40[ ] PMZ3-200 | MKY23-05S | MKY23-20S | MKY44-20S MKYS2S MKYS4S
Single-phase
two-wire
AC130V, 250V
Single-phase two-wire Three-phase Single-phase Three-phase
AC130V, 250V three-wire three-wire three-wire
Maximum continuous _ 385V AC275V Single-phase three-wire AC510V AC110V/220V AC510V
operating voltage (Uc) (50Hz/60Hz) AC110V/220V Three-phase Three-phase Three-phase
Three-phase three-wire four-wire three-wire four-wire
AC250V AC510V AC250V AC510V
Three-phase
four-wire
AC250V
Maximum discharge " . 10 kA
current (Imax) 8/20us 40kA 10kA (single wire) (3 times) 40kA 20kA
Nominal discharge . .
current (In) 8/20us 20KA 5KA (single wire) 5kA 20kA 10kA
) 1.5kV 5KA (L-LL-E) 1.3 kV or less 1.3KV or less
?g\’lgf'?sgmem"’” Based on IEC | 1.8kV orless | S 20US LEV | Ty gy | (nerine) |y skyortess | 25kvortess | | IO o gy ortess
(8/20us L-L) less (to ground) (to ground)
Yes (Green:
Deterioration display = normal; Red: — Yes (LED ON: normal; LED OFF: deteriorating)
deteriorating)
Warning contact _ o Yes Yes Yes Yes Yes
output terminal (MKY23-05S) (MKY23-20S) (MKY44-20S) (MKYS2S) (MKYS48S)
Applicable wires = i — AWG10~6(5.5~14mm?)
: Rated operating
CEEL. temperatre | 410C 10 X700 -20°C 10 +70°C -20°C to +60°C
- o . b .
e T Rati(ilJ noqﬁ);;shng condensation) 90% or less (no condensation) 30 to 90% (no condensation)
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MZAC-200

IEC ClassIll compliant

Conforming standards
@®IEC 61643-11 compliant
@ROHS compliant

@ Space saving design to put inside devices
@Open circuit voltage 6kV (1.2/50 us)
@ Deterioration display function

@Built-in isolation function prevents overheating in the event of

device deterioration

Applications

@Built-in devices, panels

M Characteristics
Item Measurement conditions Performance
Maximum continuous operating
voltage (50Hz/60Hz) (Uc) - AC275V
Open circuit voltage 1.2/50us 6kV
Voltage protection level (Up) Based on IEC 1.5kV or less

Minstallation examples
TN system (Single phase)
L —Q F
N
PE
i
Class I SPD
MZAC-200
e

MZAC-200

Dimensions: W35XD12XH25 (mm)

Mass: 21.8 (g)
MExternal view
351
1245
Deterioration
display (L2) o
MZAC-200 m
Upisl. 5KV Uo:AG2TSV -
Uoo: 8/20us A —e=— H
1.2/60us 6kV 10A JDYX Q
& SANKOSHA
OPE L2 L1©

e
(300)

PE

- Deterioration/

L2 L1 display (L1)

(Green/Yelow) (Black) (Red)



e e | SPD for communication equipment

Smart SPD"
SMH-CLP series S CLE ALK it
SMU-CLP-ALMJK

IEC Category C2/D1 compliant

Conforming standards

@IEC 61643-21 compiant
@IEC Category C2/D1 compliant
@RoHS compliant

@SPD deterioration desplay

SMH-CLP [ ]

Dimensions: W22XD115.5XH77.5 (mm)

@Lightning surge current measurement Mass: 120 (g)
@Remote monitoring with contact output
@Recognition of line type by label color SR
- I
@Capable to choose driving power source (external power Display State
External
(DC24V) or battery) power | Battery
@Capable to connect 2 crimped terminals to one wiring terminal g;'gri oration Green |Nomal
. . . . N Press
@Capable to conncet earth with both earthing terminal or DIN rail (35mm) display Alltime | button | y o, |Replacement
@Capable to install both DIN rail (35mm) or wooden board Battery lighting|  one- recommendation
deterioration M hed Replacement
H Q\\F HA dISpIay
BExternal view Deterionation == (red) Surge operation
Terminal screw display part Terminal screw count number
for tightening for tightening Operation P
VA M4 buth ress button | g ) »
utton twice red: Hundreds digit
o o= Yellow: Tens digit
E@m Green: Ones digit
Terminall screw . Terminal screw
{\%1 earthing Is_v%ﬁ)cﬁonﬁrmanon ;\%1 earthing
Instation sheet SMH-CLP-** B Connection plug (Accessory)
for battery
\ SMH-JK () Need to use connection plug to each jack when
Cable Cable installing contact monitoring unit.
lead-in @ Cable - Cable hole
hole lead-in Ererrm lead-in hole
hole ™)
=0 K :{
—_— S|
= P ] o o
o
A e o e ol
3/
o
35.1+0.5 22505
90:+1 Connection plug
(115.5)

B Applications/Characteristics

Characteristics
ltem
SMU-CLP-ALMJK SMH-CLP-N1 SMH-CLP-NM SMH-CLP-K2 SMH-CLP-H3 [ ] SMH-CLP-EN SMH-CLP-DC
Multi-core
measurement line I
_— " . Instrumentation line,
Balanced circuit, | disaster prevention . ’
- Contact output, wind speed meter, | monitoring board AC/ D.C 1.1 ov potentiometer, slow Telephone line, DC24V, DC48V
Application external power N : control circuit, relay | pulse, DC4-20mA,
input pyranometer, rain (n’]ultl-care), circuit, speaker line | RS232C, RS422 ADSL power supply
gauge, hygrometer wind speed ’ RS 1’185 ’
meter, platinum
thermometer
H3 6V:DCOV
Maximum continuous _ H3 12Vv:DC13.5V
operating voltage (Uc) DC52v DC180V, AC140V H3 24V:DC27V DC180V DC52v
H3 48Vv:DC52V
Rated current — DC3A | — DC3A DC100mA DC3A
Insulation resistance — 1MQ or more 100MQ or more 1MQ or more —
Series resistance — 100mQ or less ‘ — 100mQ or less 50+£10% 12Q or less 100mQ or less
H3 6V:1dB or less
(T [6S _ 1.0dB or less 1.0dB or less ng?;vs?_%kgi)v 1.0dB or less 1.0dB or less
(DC~5MHz) (DC~10MHz) H3 48V:1dB or less (DC~10MHz) (DC~500kHz)
(DC~1MHz)
H3 6V:80V or less
Voltage protection level _ H3 12V:100V or less
(Up) (1.2/50us, 10KV) 500V or less 800V or less H3 24V:120V or less 400V or less 500V or less
H3 48V:140V or less
Category C2 _ .
Impluse (8/20us) 10KA (10 times)
durability Category D1 . . .
(10/350us) — 1KA (2 times) 2.5KA (2 times) 1.8KA (2 times)

1uswdinbs uoI1BdIUNWWOD 10} 4SS S1onpoJd uonosiold Sululysi l dnaul| 10npo.d
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ZP series

IEC Category C2/D1 compliant

Conforming standards
@®IEC 61643-21 compliant
@®RoHS compliant

Features 2

@Slim design enables space saving
@Plug-in type (circuit not broken by inserting or removi
@DIN rail mountable (35 mm)

@ Special tester (ZPT1 type) can be used to detect deterioration.

@Round type crimped terminal for M4 (N type)

EMExternal view N
Flat bladed screwdriver insertion points
at four locations for wiring purposes

Check terminal for deterioration detection

ng plug)

Check terminal for
deterioration detection

NP o
o ]

Green LED for
deterioration detection

(61) MAX11.5

DIN rail stopper

ZP type plug
ZP type jack

Earth
terminal
+M4

T side
(connection
terminals)
terminal block

Elz TERNINAL
3

@& Eodven &

screw

®

7 L&
= C.

Dimensions: W12XD107XH77 (mm)
Mass: 70 (g)

510

Special tester for deterioration detection
ZPT1 series (Batteries sold separately)

LAY
U MAX12 —
90 111205 \\
MAX107 (127) 7.6+0.5
Earth terminal connection bar .
Mountable on DIN rail of width 35 mm Mountable on DIN rail of width 35 mm Egr?,?eﬁ{g,‘q'”@;,
ZP-[ ] type ZP-[ IN type
M Applications/Characteristics
Performance
lizn ZP-N1
ZP-A1 ZP-DC24 ZP-DC48 ZP-H2-H1 ZP-N1JKN
A Telephone line, ISDN line, DC 24V signal line, DC 48V signal line, Balanced circuit, wind speed meter,
acplications ADSL line, xDSL line control circuit control circuit RS422, RS485 pyranometer, rain gauge, hygrometer
Maximum continuous
operating voltage (Uc) DC170V DC27Vv DC52v DC5V DC150V
Rated current DC100mA DC3A DC100mA DC3A
Series resistance 10Q or less — 50+£10% —
. 1.0 kV or less (to ground)
Vlj)ltage protection level 1.0 kV or less 500V or less 50V or less 50V or less (inter line)
(Up) * In case of balanced circuit
Impulse ~ Category C2 10 KA (10 times) 4KA (10 times) 10KA (10 times) 4KA (10 times)
durability _(8/20 us)
(two lines
together) 853?5‘;’;3’ 331) 2.5 kA (2 times) 1kA (2 times) 5KA (2 times) 1kA (2 times)
Ope_rating Rated operating -40°C to +70°C
32&2?’1?0?3”‘3' 'Rearlr‘e%s(:igvgﬁng humidity 96% or less (no condensation)
Wiring method Relay wiring (O), Suspended wiring (X) Relay wiring (O), Suspended wiring (O) Relay wiring (O), Suspended wiring (X) | Relay wiring (O), Suspended wiring (O)
Performance
e ZP-NM ZP-EN-1 ZP-EN3 ZP-K2 ZP-H3(06,12,24,48V)
ZP-NMJKN ZP-EN1JKN ZP-EN3JKN ZP-K2JKN ZP-H3 24V JKN
Multi-core measurement line,
Avolications disaster prevertion monitorng | Telephone line, ADSL, | ISDN, xDSL, digital | ~o0C 11OV SOl | gy mentation line, potentiometer, siow puise,
PP board (multi-core), wind speed EPBX, xXDSL leased line : ey « g DC 4-20mA, RS232C, RS422, RS485
meter, platinum thermometer speaker line
Maximum continuous DC180V DC9V(06V), DC13.5V(12V)
operating voltage (Uc) be150v pe170v besz2v AC140V DC27V (24V), DC52V (48V)
Rated current — DC100mA DC3A DC400mA (06V), DC100mA (12, 24, 48V)
Series resistance — 10Q or less — 50+10%
Voltage protection level 1.0 kV or less (to ground) 80V or less (06V), 100V or less (12V ),
(Up) 50V o less (inter line) 400V or less 200V or less 800V or less 120V or less (24V), 140V or less (48V)
Impulse = Category C2 4KA (10 times) 10KA (10 times) 4KA (10 times) 10kA (10 times)
durability | (8/20 us)
(two lines
together) ﬁ%tfggg 531) 1KA (2 times) 2.5KA (2 times) 1KA (2 times) 5KA (2 times)
O il Rated ti o o,
ervironmental tenperante ,, 40Cto+70C
conditions Rated operating humidity 96% or less (no condensation)

Wiring method Relay wiring (X), Suspended wiring (O)

Relay wiring (O), Suspended wiring (X)

Relay wiring (), Suspended wiring (O)

Relay wiring (O), Suspended wiring (X)

* Applicable wires: 0.08 to 2.5 mm?*



Product lineup

HE Lightning protection products

‘ SPD for communication equipment

CLP series

IEC Category C2/D1 compliant

Conforming standards
@IEC 61643-21 compliant
@RoHS compliant

@CRCC approved (TB/T2311-2008,TB/T3074-2003)

(CLP-H3b,c,d)

@High withstand capacity suitable for multiple lightning zones

@Plug-in type
@DIN rail mountable (35 mm)

@Certified explosion-proof products available
@Round type crimped terminal for M3 (width less than 6.6 mm)

(N type)

B Applications/Main performance characteristics

WExternal view

E terminal
(M4)

T2 terminal

CLP-[]

Dimensions: W18xD104XH68 (mm)
Mass: 100 (g)

L2 terminal

[|DIN rail (35 mm

Suspended wiring (X)

Suspended wiring (O)

Suspended wiring (X)

fam CLP-EN1JK CLP-EN3JK CLP-K2JK CLP-K3JK CLP-VAB5JK CLP-N1JK CLP-NMJK CLP-H3[] JK : a-d
CLP-EN1JKN CLP-EN3JKN CLP-K2JKN CLP-VAB5JKN CLP-N1JKN CLP-NMJKN | CLP-H3[] JKN : a-d
ADSL line, . Disaster prevention monitoring| Multi-core measurement line, Fire alarm,
Application telephone line, I|SDNd|H:,|e’ AC/DC 110V mRiwortii vl:;Cr 12/2|4/f8n\1/ " board, balanced circuit, | disaster prevention monitoring| wind speed meter,
pplications EPBX, g ?alsle delt control circuit onitol gt po ?{ Supply, re °et teleconference, pyrenometer, | board (nult-core), wind speed|  potentiometer,
telemetry line igital leased line equipmen monitoring equipment | = .- o e rygrometer | meter, plainum slow pulse
a:DCOV
Maximum continuous b:DC13.5V
operating voltage (Uc) DC170V DC52v DC180V DC250V DCe5V DC52Vv DC170V <DC27V
d:DC52V
Rated current DC100mA DC3A DC1A DC3A DC100mA
. . _ 50£10%
Series resistance 50+10% (100mA)
a: 40V or less
Voltage protection level 1.0kV or less (L-E)| b: 45V or less
(Up) 400V or less 200V or less 1.3KV or less 330V or less 900V orless | £\ or less (0| o 60V o less
d: 90V or less
Impulse Category C2 (8/20us) 10kA (10 times) 4kA (10 times) 10kA (10 times)
durability  ceqy b1 (10/35040) 5KA (2 times) 2KA (2 times) 1KA (2 times) 5KA (2 times)
Operating Rated operating o o,
environmental: temperature o, -40°C to +70°C N
conditions Rated operating humidity 96% or less (no condensahon)
- Relay wiring (O), Relay wiring (O), Relay wiring (), Relay wiring (O),
Wiring method ‘ Suspen)cljevg :Niring ©)

Applicable wires: 0.3 to 5.5 mm?
MW Wiring method for SPD for communication and signal lines (1)

SPD with relay wiring

(short as possible, or shielded)

Short as poss\ble/

Thickness of connecting wire is

Required
connection
(short as
possible)

B Wiring method for SPD for communication and signal lines (2)

Device positioned

1

Protected

determined according to SPD type Bonding bar
Basically, 6sq or more is recommended = Equipment earth electrode

Suspended wiring

(short as possible, or shielded)
<~

|

Communication
" line:
Short as possible
Thickness of connecting / Fo—¢
wire should be the same S
as or greater than L
the communication line.

a
Short as possible—"_

Thickness of connecting
wire is determined according
to SPD type

Basically, 6sq or more is recommended =

Equipment

Bonding bar

Required
connection
(short as
possible)

earth electrode

Category C1 SPD device :rgn:ng;temgoor? away
ZP type, etc. Y
LPZ O, ype, etc. D2 SPD
I:'I
LPZ 1 B
Communication LPZ 2
- signal lines
[ Protected.
Protected!
device
Category D2 SPD § Category C1 SPD
CLP type, etc. 3 ZP type, etc.
[0l
]
5
Mains earth

ED(PE

—
na)
) J:‘

Ideally, SPD should be installed at zone boundaries after LPZ design has been carried out.

If the distance between the SPD installation point and the protected device is 10 m or more,
the installation of extra SPD would be an ideal solution.
For induced lightning countermeasures, SPD should be installed close to the protected

device.
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Smart SPD®
SMB-KRAPSI1

SPD for Krone LSA-plus terminal
IEC Category C2/D1 compliant

Conforming standards

@IEC 61643-21 compliant

@®RoHS compliant

Features 2

@Use for Krone LSA-PLUS terminal
@Replacement recommendation display function

Smart SPD®
SMB-KRAPS1

i K i . Mass: 18 (g)
@Lightning surge count display function
Applications
@ Communication line (MDF/IDF) HMExternal view
L2 terminal
M Operation L1 terminal
Operation display State — gi:r?'av
SMB- 2
Green | Normal gi KRAPS1 4 =
N
Replacement is recommended in AN )
LED Press Yellow mu‘I)ti lightning area. . Switch
display buttlon
onetime Red Replacement is recommended. |(15.4) 7543 o121
All Deterioration. Replacement. T1 terminal
Press Surge count number
L push button Blink (Red: Hundreds digit, Yellow: Tens — Hﬁ
button twice digit, Green: Ones digit)
T2 terminal
M Specification
Electrical characteristic Surge detection part's performance
ltem Performance Item Specification Remarks
Application ADSL. TEL.ISDN Minimum surge detection
i GUITERG +20A or more 8/20us
Maximum continuous operating voltage (Uc) DC180V Maximum surge +10kA (one line + 8/20us
O DC100mA permissible current 5kAx2) M
K N N *Replacement
Series resistance/wire 10Q or less recommendation level
display
- DC~5MHz Green LED . P
lsaiien e 1.0dB or less Display Yellow LED o eterioration
Red LED .
; 500V or less +Count number display
Voltage protection level (Up) (1.2/50s-10KV) -Battery replacement
display
Category C2 (8/20us) 10kA (10 times) - -
Impulse durability* Operation Button switch -Onetime/twice

Category D1 (10/350us)

2.5kA (2 times)

pressing

Deterioration display

Yes

*Impulse durability : Category C2 is 2 line total value.
Category D1 is 1 line value.

Power supply

Button battery
(CR1220)

Battery lifetime more
than 5 years®

Able to replace battery

*Can be changed by operating condition and operation.
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KR-APS1

SPD for KRONE terminal
IEC Category C2/D1 compliant

Conforming standards

@IEC 61643-21compliant
@RoHS compliant

@ Specially for use with the excellent operability LSA-PLUS
(KRONE terminal)

@MDF/IDF can be manufactured with a combination of SPD and
LSA-PLUS

B Applications/Main performance characteristics

Item Performance
Applications ADSL, TEL, ISDN
Maximum continuous operating
voltage DC180V
Rated current DC100mA
Series resistance/line 10Q

Insertion loss DC to 5 MHz, 1.0dB or less

Voltage protection level (Up) 500V or less (1.2/50 us, 10kV)

Impulse Category C2 (8/20 us) 10KA (10 times)
durability Category D1 (10/350 us) 2.5KA (2 times)
Deterioration display Yes ( :normal; [l : deteriorating)

Note: APS1 are also available without the deterioration display function.

BSPD installation diagram
[When using mount frame]

® Mount frame

@ LSA-PLUS switching terminal
@ Earth bar
@ SPD

-

N'un'
la

Dimensions: W9.1XD22.2xH74.5(59) (mm)
* Dimensions in parentheses ( ) represent height when mounted on Krone module
Mass: 10 (g)

H+90mm

LIS

* Mount frame depth
H (22mm, 30mm, 50mm)

H+90mm

H : PF depth
H=42mm

[When using profile frame]

@ Profile set
@ Earth clip
® LSA-PLUS switching terminal
@ Earth bar
®SPD
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HOWLRZ2
SMB-P+R series

IEC Category C2/D1 compliant

@IEC 61643-21 compliant
@IEC category C2/D1 compliant
@RoHS compliant

Features 4

@Applicant up to 10 core wiring

@LED deterioration display function
@Replacement recommendation display function
@Lightning surge count display function

@DIN rail (35mm) mounting

@Design registered product

Applications

@ Automatic fire alarm equipment
@Multi line

HMExternal view

SMB-P:R-K2

GELED

SMB-P:R-485

E Dimensions: W100xD31xH100 (mm)
) Mass: about 200(g)
- q HWPart name
HF
8 5 ° Unit status display Lightning surge counter
Status light-up button
Lightning
surge Protected
—~ entry side equipment
= (6.5) | 311 | (8.5) terminals terminals
SMB-P-R-K2
] i | Us:DCI10V|  TEST PLUG 10 Insulation
"Replacement |4 S Rty = tesltjing plug
Recommended" | 57 SANKOSHA
alarm output o
i r— DLty o
‘ i terminal ALARM LI
—| DC power supply
{ input terminal /
L DC power supply
output terminal
M Applications/Characteristics
Characteristics
Item
SMB-P-R-NM SMB-P-R-NM (H) SMB-P-R-K2 SMB-P:R-H3 SMB-P-R-485
Alarm transfer line,
i Alarm transfer line, sensor line, : . Instrumentation line P
Application sensor line high durability type for Bell + Display light (DC4-20mA etc.) RS485 + Maintainance telephone
impluse current
. . } RS485 Maintainance telephone
\')’('jgm:’(‘bg;’““”“"us SR DC48v DC48v DC110v 27v
& DC15V DC48V
Rated current 1A 3A 100mA 1A
Series resistance 1Q or less 40~6Q 1Q or less
Impluse ST 8/20us 5kA ‘ 10kA 5kA
CueEly 10/350us 2.5kA
Voltage protection | 1.2/50us,
level (Up) 10KV 500V or less 500V or less 1kV or less 150V or less 100V or less 500V or less
Connection core 10 cores 8 cores 2 cores




BExamples of SPD installations

Type A/P-type lightning protection system

Sub-display panel (DSMB-P-R-NM
Dor® o @SMB-P-R-NM(H)
Transmitting line ®SMB-P-R-K2
®MZSR-200JK2
P-type receiver -
Dor@ Sensor line Combination panel ° © Sensor
(analog)
AC power @ g
supply Alarm bell + lamp
® Alarm bell
---------- Earth line
Type B./R-type lightning protection system
Gub-display panel G power  DSMB-P-R-NM
supply

@SMB-P-R-NM(H)
® @SMB-P-R-K2
®SMB-P-R-485
®MZSR-200JK2

For RS485
+ maintenance
telephone use

R-type receiver

Transmitting line Relay panel
and sensor line
B Dor®@ Dor@

_ Transmitting line Sensor
and fe”SO’ line  Combination panel (analog)

AC power @
supply
T
Alarm bell + U
® lamp Alarm bell
'''''''' Earth line "';'_'_j' ."_'.'_".

HEInnovative status display B Additional functions for use in insulation testing
LEDs make the SPD status easier to read. "Replacement Please remove the TEST PLUG
Recommended" function helps you make a replacement from the front of the HOWL2 before

before a malfunction
occurs.

you test the insulation of fire alarm
systems. This will suppress SPD

(LED display) O o electrical discharges and meet the
Green: OK () specified values during the tests.
Yellow: Replacement recommended * Be sure to put the TEST PLUG back in its
. ° REPLACE original place after finishing insulation testing. To
Red: Replace prevent you from forgetting to put the test plug
When replacement is recommended, SPD STATUS kA back, an alarm will sound when the HOWL2 is

operated without its plug in place.

the alarm terminal outputs an alarm
signal.

M Visualization of lightning surges
When a lightning surge comes in, a 7-segment display

shows the number of times the unit has operated. .
BMultiple cores

Even though the HOWLZ2 is small and
compact, its cable can have 10 core

wires.
* Must be installed by a qualified person.

HELight-emitting system
lam [P Uses two systems: button battery
4 ! or DC power supply input. The
[ 10mm | LED-lamp status display and the
’f::nalsuu 7-segment display in the surge
: i counter light up.

HFlexibility in mounting

If the unit is only powered by a Even though the HOWL2 is small
button battery, the status display and compact, its cable can have 10
will light up for several seconds core wires.

when you press the "SWITCH" * The special adapter attaches to the HOWL2.

status light-up button.
When running on a DC power supply input, the status display will be lit all the

time. In addition, if you are using multiple HOWL2 units, you can wire them in
parallel to a DC power supply. (Power consumption approx. 80 mA per unit)
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LAN-CAT5e-P+II (Discharge type)

IEC category C2/D1 compliant

@®IEC 61643-21 compliant
@UL standard aquired (E140906)
@RoHS compliant

@Discharge type circuits

@Gigabit Ethernet 1000Base-T enabled

@PoE Plus (IEEE802.3at) enabled

@DIN rail mountable (35mm)

@Mountable on conductive DIN rail for batch earthing

Applications

@Gigabit Ethernet

@®Network cameras

@Wireless LAN access points

@VolIP enabled telephones and servers
@Outdoor installed network devices

B Characteristics

ltem Performance
IEEE802.3 10BASE-T
IEEE802.3u 100BASE-TX
Applicable lines |IEEE802.3ab 1000BASE-T
IEEE802.3af PoE
IEEE802.3at POE Plus
Transmission loss 1.0dB or less
Maximum continuous Between PoE terminals DC60V
operating voltage (UC) | Between each line and earth terminal DC60V
I\g\)lléla%Spp)rotectlon aetzm/lg%rL ga;:gkl%e and earth terminal 500V or less
Impulse durability Category C2 (8/20us) 5kA (10 times)
(Total of 8 cores) Category D1 (10/350us) 2.5KA (2 times)

LAN-CAT5e-P+II

Dimensions: W22XD89XH35 (mm)
Mass: 55 (g)

BEExternal view

i
] } I
T

35
(39)

M3 screw
(earth terminal)

LAN-CATG6-IS (solation type)

@RoHS compliant

Features o

@Uses isolation type circuits

@10 Gbase-T enabled (up to cat.6)

@Earth-free type not requiring earthing or protecting equipment
without earthing connections

@Impluse withstand voltage 5kV or more

@DIN rail mountable (35mm)

Applications

@Gigabit Ethernet

@Networks cameras

@Ordinary households (PCs, network devices)
@Outdoors installed network devices

B Characteristics

Item Performance
|IEEE802.3 10BASE-T
IEEE802.3u 100BASE-TX
Applicable lines
IEEE802.3ab 1000BASE-T
IEEE802.3an* 10GBASE-T

Transmission loss 2dB or less (each line)

AC withstand voltage
(1 minute, Cutoff current 1mA)

2.0kV or more (between primary
and secondary line)

Impluse withstand
voltage 1.2/50us

5.0kV or more (between primary
and secondary line)

3% Applicable up to Cat.6. and no applicable for Cat.6A

LAN-CAT6-IS

Dimensions: W22xD89XH35 (mm)
Mass: about 45(g)

BEExternal view

2| GUARDIAN NET® |8 | &
H \T¢ SANKOSHA.
-
|

i
s

RJ-45 jack

35 mm DIN rail
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SIT (Surge Isolation Transformer)

LAN-1000IS-2 (solation type)

@IEC 61643-351 compliant
@RoHS compliant

Features 4

@Uses isolation type circuits

@Gigabit Erthernet 1000BASE-T enabled

@Earth-free type not requiring earthing construction work or
protecting equipment without earthing connectors

@Impluse withstand voltage 15kV or more

@DIN rail mountable (35mm)

LAN-1000IS-2

Dimensions: W22XD89XH35 (mm)

Mass: 55 (g)
@Gigabit Ethemet BExternal view
@Network cameras S o
@Ordinary households (PCs, network devices) i i
@Outdoors installed network devices GUA&DMMN@T N
Hode| : LAN-100015-2
MmCharacteristcs oy
Item Mg:ﬁg;’g(r::\esnt Performance 89
IEEE802.3 10BASE-T :l:
Applicable lines IEEE802.3u 100BASE-TX c,_p) =
IEEE802.34b 1000BASE-T e | —
Transmission loss 2dB or less W E; A/_I_l Efj
AC withstand voltage 4kV or more \35 mm DIN rail RJ-45 jack
Impluse withstand voltage ‘ 1.2/50us 15kV or more

SIT (Surge Isolation Transformer)

L-13KIS-1G (solation type)

@IEC 61643-351 compliant
@RoHS compliant

Features 4

@Uses isolation type circuits

@Gigabit Erthernet 1000BASE-T enabled

@Earth-free type not requiring earthing construction work or
protecting equipment without earthing connectors

@Impluse withstand voltage 13kV or more

Applications
@Gigabit Ethernet
@Ordinary households (PCs, network devices)

L-13KIS-1G

Dimensions: W39XD53.5XH22 (mm) (Without LAN cable)
Mass: about 40 (g)

HEExternal view

RJ45 jack
B Characteristics RJ45 plug
Measurement
Iltem conditions Performance °
IEEE802.3 10BASE-T ® N — %
Applicable lines IEEE802.3u 100BASE-TX
IEEE802.3ab 1000BASE-T 53.5 (300)
Transmission loss 3.0dB or less
AC withstand voltage 4kV or more
: § o i
10/700us 13kV or more T {t L
Impluse withstand voltage
1.2/50us 10kV or more

NV 10} AdS sionpodd uonoalodd Sululrysii l dnaul| 10npo.d
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Applications and Performance

Discharge type

Isolation type

ltem
LAN-CAT5e-P+I LAN-CAT6-IS LAN-1000IS-2 L-13KIS-1G
(“TEC] (“TEC]
PoE System
Gigabit Ethernet
Gigabit Ethernet
Network Camera Negt ok Camera Gigabit Ethernet
. . Wi
Applications The Wireless Access Point s X c Standard Home Network
Telephone Equipment Applicable tandard Home Network Device such as P! Device such as PC
to VolP Networking Equipment in the Outside Building
Networking Equipment in the
Outside Building
100BASE-TX O @) @) @)
Applicable lines 1000BASE-T O O @] @]
10GBASE-T — o* —
Frequency band DC to 100MHz 1M to 250MHz 1M to 100MHz
IEEE802.3af @] —
PoE
IEEE802.3at O —
Transmission loss 1.0dB or less™ 2.0dB or less 3.0dB or less

Impulse durability
(Total of 8 cores)

Category C2 (8/20us)

5kA (10 times)

Category D1 (10/350us)

2.5kA (2 times)

Voltage protection level

500V or less

(Impulse dischage voltage) To ground (1.2/50us 10kV) -
AC withstand voltage — 2kV or more ‘ 4kV or more

10/700us — 13kV or more
Impulse withstand voltage

1.2/50us — 5kV or more ‘ 15kV or more 10kV or more
Maximum continugsus Between PoE Terminals DC60V —
operating voltage Between Each Line and .

the Earth Terminal DCeov
Rated current™® 600mA —

% 1 : This product supports to Cat.6. It does not support Cat.6A. % 2 : Transmission frequency bandwidth DC~100MHz

% 3 : IEEE802.3af and IEEE802.3at

% RoHS compliant

HEDIN rail rack panel [19-PD35] for SPD mounting (Sold separately) GELRED

This product can be easily installed to 19 inch rack 1U when several DIN rail mounting type LAN SPDs are used.

Earth terminal (M6)

HE}E}HE}E}HE}H{H}HE}MHE}HE}HM}HHHHHE}@ g
c 5 2§
t2.0§
& e |
370 ]
SPD mounting area
SPD: DIN rail mounting type LAN SPD DIN rail

capacity: 16 pieces

S;_ 6-6X1& SPD installation

(Metal made)

P

|9
S 2

[
[ T T A A =
e

15.9

465 ‘

L

6.5]/359

- Applicable for connecting Metal DIN rail with the

earthing at once

+16 pieces of SPD to 19 inch rack 1U at maximum

BLAN SPD fixing bracket [LAN-MB1] for 1 piece (Sold separately) GELED

This product can fix DIN rail mounting type LAN SPD to inside a box etc.

(This product doesn't include SPD.)
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GPSP1-L1-TNCJJ
GPSP1-L1-NJJ

IEC Category C2 compliant

Conforming standards

@IEC 61643-21 compliant
@RoHS compliant

Applications

@GPS anntena port

B Characteristics

Performance
ltem
GPSP1-L1-TNCJJ | GPSP1-L1-NJJ

Connector type TNC (J-J) N (J-J)
Frequency bandwidth 1575.42MHz+5MHz
V.S.W.R 1.3 or less
Insertion loss 1.0dB or less
Impedance 50Q
Permissible power 10w
Voltage protection level 10V or kess

Impulse durability | Category C2 8/20us

2kA (10 times)

HMExternal view

GPSP1-L1-NJJ

Mass: about 220 (g)

89
79 N()
Ant id
65 ntenna siae 26.9
1
A
=
®
I
o
®
2'7

N(J) Equipment side

CX-E-60

IEC Category C2/D1 compliant

Conforming standards
@IEC 61643-21 compliant
@RoOHS compliant

Features o

@ Optimazed design for coxial LAN converter

@PoE power supply function to cameras etc enabled
@Low insertion loss less than 1.0dB in DC to 50MHz
@Insulation type BNC conncetor

Applications

@Coxial LAN converters

@ Monitoring cameras (power source superimposed)

@Data transmission devices

B Characteristics

Item Performance
Connector type BNC (J-J)
Frequency bandwidth DC to 50MHz
Insertion loss 1.0dB or less
Maximum continuous operating voltage DC70V
Impedance 50Q/75Q
Rated current 1A

Voltage protection

T 1.2/50us, 10kV

250V or less (between conductors)
500V or less (to ground)

Category C2 .
8/20us 10kA (10 times)
Impulse durability = >
ategory ’
10/350us 2kA (2 times)
Series resistance 1Q+20%

BMExternal view

CX-E-60

Dimensions: W38XD95XH40 (mm)
Mass 130 (g)

70
¢3.2 (Fixing hole)
_ 3 % (at two diagonals)
0 o w| [°
o o .
Fe)
hd
95
56

(40)
38

®

®

il

(50.5) \ \ (44.5)

35 mm DIN rail
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CX-E-ECS

IEC Category C2/D1 compliant

Conforming standards
@IEC 61643-21compliant
@RoHS compliant

Applications

@ Monitoring cameras (Power superimposition enabled)

@Data transmission devices

M Characteristics

Item Performance
Connector type BNC (J-J)
Frequency bandwidth DC to 30 MHz
Insertion loss 1.0dB or less
Maximum continuous operating voltage DC58V
Impedance 50Q/75Q
Rated current 1A

Voltage protection level

250V or less (between conductors)

500V or less (to ground)

Category C2 )
| (8/20us) 10KA (10 times)
Impulse durability ot o
ategory ]
(10/350us) 5kA (2 times)

HMExternal view

CX-E-ECS

Dimensions: W38XD95XH40 (mm)
Mass 125 (g)

(38)
33
25

70
—_— —_ $3.2 (Fixing hole)
W) oS 2 (at two diagonals)
E‘E w Coax Guard e
* | []/5] wn:GA-E-EGS |8
N ", )
55

(40)

B-JP-1 (50Q and 75Q)

IEC Category C2/D1 compliant

Conforming standards
@®IEC 61643-21compliant
@RoHS compliant

Applications

@ Monitoring cameras
@ Video signals

M Characteristics

Performance
ltem

B-JP-1(50Q) B-JP-1(75Q)
Connector type BNC type (P-J)
Frequency bandwidth DC to 1.6GHz DC to 400MHz

1.1 or less (DC to 1GHz)
VA 1.25 or less (1 1o 1.6GH?) 1.1 or less
. 0.2dB or less (DC to 1GHz)

Insertion loss 0.30B or less (1 to 1.6GHz) 0.2dB or less
Impedance 50Q 75Q
Permissible power 50W
Voltage
protection | 1.2/50us, 10kV 1.5kV or less
level
DC sparkover voltage DC350V£20%

Impulse
durability

Category C2 (8/20us)

5KA (10 times)

Category D1 (10/350us)

1KA (2 times)

13

45

Mass: 24 (g)

@)
&
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B-JP-7
B-JP-8

IEC Category C2/D1 comp

Conforming standards

@®IEC 61643-21compliant
@®RoHS compliant

liant

Applications

@ Monitoring cameras

B Characteristics

- Performance
B-JP7 \ B-JP-8

Connector type BNC type (P-J)
Frequency bandwidth DC101GHz |  DC to 400MHz
V.S.W.R 1.2 or less
Insertion loss 0.2dB or less
Impedance 500 75Q
Permissible power 10w 50W
Voltage protection level 1.5kV or less

DC sparkover voltage

DC 180V or more

Impulse Category C2 (8/20us)

20KA (10 times)

durability Category D1 (10/350us)

2.5kA (2 times)

HEExternal view

Mass: 74 (g)

¢15

(57.4)

FRASPD B-JP-7

T s

273

s BankoeHA

7~
©

S

B-JP-9

IEC Category C2/D1 comp
EX-SDI standard compliant

Conforming standards

@®IEC 61643-21 compliant
@RoHS compliant

Applications

liant

@HD-SDI devices (monitoring cameras, broadcasting facilities etc)

B Characteristics

Item Performance
Connector type BNC (J-J)
Frequency bandwidth DC to 3GHz
V.S.W.R 1.50rless
Insertion loss 0.5dB or less
Impedance 75Q
Permissible power 10W
Voltage protection level 700V or less
DC sparkover voltage DC120V or more
Impulse Category C2 (8/20us) BKkA (10 times)
Ay Category D1 (10/3504s) 2.5KkA (2 times)

GELED

HMExternal view

111

¢14.5

MIN10.52

(55.43)

Mass: 60 (g)
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N-JP-7
N-JP-8 (Permissible power 200W)

IEC Category C2/D1 compliant

Conforming standards
@IEC 61643-21compliant
@RoHS compliant

Applications

@ Wireless communication devices
@Measuring instruments

Mass: 106 (g)

B Characteristics

Performance MExternal view
N-JP-7 N-JP-8
Connector type N type (P-J)
Frequency bandwidth DC to 2.2GHz

(14)
V.S.W.R 1.2 0orless

Insertion loss 0.2dB or less (61.2)

Iltem

¢19.8

Impedance 50Q
Permissible power 10W Rating: 100W/Max: 200W
1kV/us 700V or less —

Voltage
: 1.2/50us
higieetien (Open circuit voltage)

level 8/201s, KA — 1.1kV or less
(Short circuit voltage)
DC sparkover voltage DC 180V or more DC 400-600V
Impulse Category C2 (8/20us) 20kA (10 times)

durability | cateeory D1 (10/350us) 2.5KA (2 times)

N-JP-1S
IEC Category C2/D1 compliant

@IEC 61643-21compliant
@RoHS compliant

Applications

@Wireless communication devices
@Measuring instruments

@RASPD N-Jp-7
—+H- K- #A—om 07

22

27.3

Mass: 80 (g)
B Characteristics

HMExternal view

Item Performance
Connector type N type (P-J) =
Frequency bandwidth DC to 3GHz \ I z
¢ 1.2
V.S.W.R 1.2 0r less 2 = S
Y
Insertion loss 0.2dB or less E 8 N
Juu <
Impedance 50Q Sl
13 18
Permissible power 10w (50)
Voltage protection level 700V or less
DC sparkover voltage DC 120V or more
Impulgg Category C2 (8/20us) 5kA (10 times)
Ay Category D1 (10/350us) 2.5KA (2 times)




Product lineup

H Lightning protection products

SPD for co-axial connectors

N-JP-5

(Permissible power 60W)

IEC Category C2/D1 compliant

Conforming standards
@®IEC 61643-21 compliant
@®RoHS compliant

Applications

@ Wireless communication devices
@ Measuring instruments

Mass: 80 (g)
B Characteristics BExternal view
Item Performance 1F| C
Connector type N type (P-J) =
W
Frequency bandwidth DC to 3GHz E 2
& [
V.S.W.R 1.2 or less g | g
Insertion loss 0.3dB or less J
Impedance 50Q 13 18
Permissible power 60W (50)
Voltage protection level 700V or less
DC sparkover voltage DC 200V or more
Impulse Category C2 (8/20us) 2kA(10 times)
Gliabliny Category D1 (10/3501s) 5KA(1 time)
N-JP-6
Conforming standards
@RoHS compliant
Applications
@ Wireless communication devices
@®Measuring instruments
Mass: 86 (g)
M Characteristics
Item Performance
Connector type N type (P-J)
Frequency bandwidth 4.7GHz-5.7GHz
V.S.W.R 1.2 or less
Insertion loss 0.5dB or less
Impedance 500
Permissible power 10w
Voltage protection level 700V or less

DC sparkover voltage

DC 120V or more

Impulse discharge current | 8/20us

10KA (1 time)

S10108UU09 |BIXE-09 10} OdS Ss1onpodd uonoalodd Sululysii l dnaul| 1o0npo.d
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Product lineup

H Lightning protection products

SPD for co-axial connectors

52

RC10-NPNP

@®IEC 61643-21 compliant
@®RoHS compliant

Applications

@ Wireless communication devices
@ Transmitter, reciever, antenna

B Characteristics

RC10-NPNP

TEC

HEExternal view

Performance
Item GDT cap for GDT replacement
RC10-NPNP-10 | RC10-NPNP-15 | RC10-NPNP-30
Cable length (L)* 10m 15m 30m °
Transmission Frequency =
characteristics bandwidth 2,400MHz to 2,500MHz
V.S.W.R 1.3 or less %
Insertion loss 2.0dB or less | 2.5dB or less | 4.2dB or less
<
Impedance 50Q N
Permissible power 50w
Voltage protection | 1.2/50us
level (Up) 10KV 1,100V or less
Impulse Category C2 "
durability (8/20ys) 5KA (5 times)
% Length can be customized
SMA-JP-1
IEC Category C2/D1 compliant
Conforming standards
@®IEC 61643-21 compliant
@®RoHS compliant
Applications
@ Microwave wireless communication devices
SMA-JP-1
Mass: 9.3 (g)

B Characteristics

BMExternal view

Iltem Performance
Connector type SMA type (P-J) e} I
Frequency bandwidth DC to 3GHz - L
V.SWR 1.2 or less _ i §
Insertion loss 0.3dB or less 8.5 (15.37) (8.03) %
Impedance 50Q (32.55) §
Permissible power 10W =
Voltage protection level 700V or less

DC 120V or more

DC sparkover voltage
Impulse

Category C2 (8/20us)
discharge

5KA (10 times)

current Category D1 (10/350us)

2.5KA (2 times)




Product lineup

H Lightning protection products

SPD for co-axial connectors

F-JP-1W

IEC Category C2/D1 compliant

Conforming standards
@®IEC 61643-21compliant
@®RoHS compliant

Applications

@CS, BS, TV tuners

B Characteristics

Item Performance
Connector type F type (P-J)
Frequency bandwidth DC to 3GHz
V.S.W.R 1.5 or less
Insertion loss 0.5dB or less
Impedance 75Q
Permissible power 50W
Voltage protection level 700V or less

DC sparkover voltage

DC 200V or more

Category C2 (8/20us)

2kA (10 times)

HEExternal view

¢$19.8
|

A

@)
%)

T I'=| @
jﬂ sAHE
IHE

o

(56.6)

(15)

¥‘/

HEX12

17
(wrench)

Mass: 68 (g)

Impul_s_e
Clur iy Category D1 (10/3504s) 1KA (2 times)
FT-ARR (60)
Conforming standards , ;
@RoHS compliant
Applications
@For CATV amps
Mass: 102 (g)
B Characteristics MExternal view
Item Performance G —
Connector type FT type — / N
Frequency bandwidth DC to 1GHz /_ \ ﬁﬁ
o &
V.S.W.R 1.2 or less KJ K& J/
Insertion loss 0.2dB or less \/
Impedance 75Q 10 HEX26
Permissible power 10w 25
Voltage protection level ‘ é(k)\/IZOOus, 1.2kV or less 58

DC sparkover voltage

DC 180V or more

Impulse discharge current ‘ 8/20us

10KA (1 time)

S10108UU09 |BIXE-09 10} OdS Ss1onpodd uonoalodd Sululysii l dnaul| 1o0npo.d
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Product lineup

H Lightning protection products

SPD for co-axial connectors

54

TNC-JP-2

IEC Category C2/D1 compliant

Conforming standards

@®RoHS compliant

Applications

@Mobile telephone base stations
@ Wireless LAN antennae

@ Various kinds of communication devices

B Characteristics

DC sparkover voltage

DC 120V or more

Category C2 (8/20us)

5kA (10 times)

Item Performance
Connector type TNC type (P-J) Mass: 42 (g)
Frequency bandwidth DC to 3GHz .
VSWR 12 o less MExternal view
Insertion loss 0.3dB or less 0
Impedance 50Q ﬁ S
Permissible power 10W % 77_'_”_ %
Voltage protection level 700V or less 8 = ﬁ
DC sparkover voltage DC 120V or more © —J 5'2
Category C2 (8/20us 5kA (10 times; N N
Impulse durability o L ksl ( I. ) ~ ;Z’J (45.2) LL =
Category D1 (10/350us) 2.5KA (2 times) -
TNC-JP-3 -
. / e
IEC Category C2/D1 compliant
Conforming standards
@®RoHS compliant
Applications
@Mobile telephone base stations
@ Wireless LAN antennae
@ Various kinds of communication devices
B Characteristics
Item Performance
Connector type TNC type (P-J) ) Mass: 46 (g)
Frequency bandwidth DC to 3GHz HMExternal view
V.S.W.R 1.2 or less
Insertion loss 0.3dB or less E_é; r@
Impedance 500 — T /\
Permissible power 10W (I f@\\
Voltage protection level 700V or less JL g U
HEX14

Impulse durability

Category D1 (10/350us)

2.5KA (2 times)

(44.7)

TNC-JP-5

Conforming standards

@®RoHS compliant

Applications

@Mobile telephone base stations
@®Wireless LAN antennae

@ Various kinds of communication devices

B Characteristics

Item Performance
Connector type TNC type (P-J)
Frequency bandwidth DC to 3GHz
V.S.W.R 1.2 or less
Insertion loss 0.3dB or less
Impedance 50Q
Permissible power 60W
Voltage protection level 700V or less
DC sparkover voltage DC 200V or more
Impulse discharge current 8/20us 5kA (1 time)

HWExternal view

TNC-JP-5

Mass: 42 (g)

1

7./16-28UNEF-2A
E
5

(45.2)

7./16-28UNEF-2B



Product lineup

H Lichtnine protection products | O D fOr co-axial connectors [stub]

7_16DIN-JPI-2000CTU
7_16DIN-JPI-1800CTU

These products are co-axial protective devices for the
protection of various types of devices from abnormal
voltage caused by lightning surges, etc., entering co-axial
power supply systems.

Lightning surges entering via antennae pass through
the high insulation non-invasive device side and are
discharged to ground via the short stub.

B Characteristics
Performance
Item
7_16DIN-JPI-2000CTU | 7_16DIN-JPI-1800CTU
1920MHz to 2170MHz | 1755MHz to 1880MHz
(1920MHz to (1755MHz to
(RCTVERE) EE3 1980MHz/2110MHz to | 1785MHz/1850MHz to
2170MHz) 1880MHz)
Characteristic impedance 50Q
Insertion loss (LOSS) 0.2dB or less
Voltage standing wave ratio (VSWR) 1.20 or less
Impulse
discharge 1.2/50us 30kV or more
current
B -20°Cto +60°C
Operating temperature range 90% or less (no condensation)
Operating humidity range 30% to 90% (no condensation)
Storage temperature - humidity Operating temperature - humidity
. Device side: DIN7/16 (female)
I = G IS Antenna side: DIN7/16 (male)

Mass: 500(g)
MExternal view »24
|
— 3
O N

Device side | |1 = N
(female) N N

ANT side

(male)

94 34
(130)
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Product lineup

H Lightning protection products

Application and Performance of
SPD for co-axial connectors

56

Performance and Applications

ltem GPSP1-L1-TNCJJ GPSP1-L1-NJJ CX-E-60 CX-E-ECS
[ TEC™) [CTEC) [CTEC)
Coxial LAN converters, Monitoring | Monitoring cameras (co-axial power
Applications GPS anntena port cameras (power source superimposed), supply OK)
Data transmission devices Data transmission devices
Connector type TNC type (J-J) ‘ N type (J-J) BNC type (J-J)
Frequency bandwidth 1575.42MHz = 5MHz DC to 50MHz DC to 30MHz
V.S.W.R 1.3 or less —
Insertion loss 1.0dB or less 1.0dB or less
Impedance 50Q 50Q/75Q
Permissible power 10w —
250V or less (between conductors)

Voltage protection level 10V or less 500V or less (to ground)

(1.2/50us, 10kV)

Category C2 . .
Impulse (8/20us) 2kA (10 times) 10kA (10 times)
durability | Category D1 : ;
(10/350us) — 2kA (2 times) 5KkA (2 times)
Operating Rated operating 5 . . 5
environmental | tEMPperature Indoor -40C~+85C Indoor -35C to +60°C
conditions Rated operating 90% or less (no condensation) 90% or less (no condensation)
humidity

¥ RoHS compliant

Performance and Applications

ltem B-JP-1 (50Q) B-JP-1 (75Q) B-JP-7 B-JP-8 B-JP-9 N-JP-7 N-JP-8 N-JP-1S
[CTEC”) [CTEC™) [CTEC) [CTEC) [CTEC”) [CTEC™) [CTEC) [CTEC])
- HD-SDI devices . — :
e Monitoring cameras - ; Wireless communication devices
Applications + . Monitoring cameras (monitoring cameras, P
Video signals broadcasting failes elc) Measuring instruments
Connector type BNC type (P-J) N type (P-J)
Frequency bandwidth DC to 1.6GHz | DC to 400MHz DC to 1GHz DC to 400MHz DC to 3GHz DC to 2.2GHz DC to 3GHz
V.S.W.R 11'2150(;"9:;(3%16%"&2)) 1.1 or less 1.2 or less 1.5 or less 1.2 or less
Insertion loss 8%?13 g; lgzz :?%g:g 0.2dB or less 0.5dB or less 0.2dB or less
Impedance 50Q 75Q 50Q 75Q 50Q
Permissible power 50W 10w 50W 10w 10w 200W 10w
1.1kV or less
Voltage protection level R 12%(\)/ “%r lf(s)iv) 1.5kV or less 700V or less 700V or less géﬁ%ftaggkgmgz? 700V or less
B5kA : Short circuit voltage)
DC sparkover voltage — DC180V or more| DC400-600V |DC120V or more
%ﬁgmy £2 DC350V+20% DC 180V or more DC120V or more 20KA (10 times) 5kA (10 times)
Impulse ( us)
durability | category D1 ) ) ) )
(10/350us) 5KkA (10 times) 20kA (10 times) 5KA (10 times) 2.5kA (2 times)
Impulse disc- . . _
harge curient 8/20us 1KkA (2 times) 2.5kA (2 times)
; Rated operating o 0 ° ° 0, o
Operating o o -40°C to +70°C | -40°C to +70°C | -40°C to +70°C
5 temperature -40C to +70C
environmental ] . 90% or less (no | 95% or less (no | 90% or less (no
conditions Ejﬁgi?fe'amg 90% or less (no condensation) condensation) condensation) condensation)
¥ RoHS compliant
Performance and Applications
Item N-JP-5 N-JP-6 RC10-NPNP-10 RC10-NPNP-15 RC10-NPNP-30 SMA-JP-1 F-JP-1W FT-ARR (60)
[CTEC”] [CTEC”] [TEC_] [CTEC_] (CTEC™]) [CTEC”]
— Wireless communication devices Wireless communication devices, Microwave wireless CS,BS, TV
Applications Measuring instruments Transmitter, reciever, antenna communication devices tuners For CATV amps
Connector type N type (P-J) — SMA type (P-J) F type (P-J) FT type
Frequency bandwidth DC to 3GHz ‘ 4.7 t0 5.7GHz 2,400MHz to 2,500MHz DC to 3GHz DC to 1GHz
V.S.W.R 1.2 or less 1.3 or less 1.2 or less 1.5 or less 1.2 or less
Insertion loss 0.3dB or less ‘ 0.5dB or less 2.0dB or less 2.50B or less 4.2dB or less 0.3dB or less 0.5dB or less 0.2dB or less
Impedance 50Q 50Q 50Q 75Q
Permissible power 60W ‘ 10w 50W 10w 50W 10w
Voltage protection level 700V or less 1,100V or less (1.2/50us 10kV) 700V or less 1.2KV or less

(10/200us, 5kV)

DC sparkover voltage

DC200V or more | DC120V or more

DC700V

DC 120V or more

DC 200V or more | DC 180V or more

Category C2

2kA
(10 times)

5KkA (5 times)

5KA (10 times)

2KA (10 times) —

Category D1

1kA (2 times)

2.5kA (2 times)

1KkA (2 times) —

— 10KA (1 time)

— 10KA (1 time)

Rated operating

Rated operating

Impulse | (8/20us)
durability

(10/350us)
Impulse disc-
harge current 8/20us
Operating
environmental EEEEue
conditions humidity

-30°C to +60°C | -30°C to +60°C
95% or less (no | 90% or less (no
condensation) condensation)

-40°C to +80°C

5% to 96%

(no condensation)

-20°C to +60°C
90% or less (no
condensation)

-40°C to +70°C | -20°C to +60°C
90% or less (no | 90% or less (no
condensation) condensation)

$*%RoHS compliant




Performance and Applications

Item TNC-JP-2 TNC-JP-3 TNC-JP-5 7_16DIN-JPI-2000CTU 7_16DIN-JPI-1800CTU
[CTEC) [CTEC)
Applications Mobile telephone base stations, Wireless LAN antennae Mobile telephone base stations

Various kinds of communication devices

Connector type

TNC type (P-J)

N type (P-J)

Frequency bandwidth DC to 3GHz 1920-2170MHz ‘ 1755-1880MHz
V.S.W.R 1.2 or less

Insertion loss 0.3dB or less 0.2dB or less

Impedance 50Q

Permissible power 10w 60W —

Voltage protection level 700V or less —

DC sparkover voltage

DC 120V or more

DC200V or more

Category C2 . _ B
el (8/20us) 5kA (10 times)
durability | category D1 .
(10/350us) 2.5kA (2 times) — _
Impulse disc- o !
harge current 8/20us 5KA (1 times) 30 kV(1.2/50us)
- Rated operating
gﬁﬁﬁgﬂ%gema temperature -20°C to +60°C
= Rated operating 90% or less (no condensation)
conditions humidity

#RoHS compliant

HDIN rail rack panel [19-PCXE] for SPD "CX" series (Selling separately) GEEED

1U rack panel for 19 inch rack and multiple use of DIN rail mountable SPD enabled
Corresponding SPD: CX-E-60, CX-E-ECS

SPD earth

terminal (M3)
8

Earth terminal (M6)

PHNRLEbbRRERIOLRRREEIIARARELIN e
3o N o N I A = A e e (R
N N NS Y ' I . 1.2 g
ol I [ | b % 9
L g e T e e 2os
& s + T
Corresponding SPD DIN rail
C)éffg?go Rail stopper (accessosr)y) ("g‘_agl 1rr(1)ade)
CX-E-ECS —
SPD installation EE )
capacity: 8 pieces = [te]
e == w.[
) |2 9
® — ) <
\ 465 2
482 .

- Earth connection together with metal DIN rail

+ Maximum 8 corresponding SPD mountable to 19 inch

rack 1U

$10108UU0D [BIXE-00 10} OdS S10npoJd uoiosiold Suluiysii l dnaul| 10npo.d
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:
Product fineup Earthing SPD (earth balancer)

H Lightning protection products

MZS-EB

@RoHS compliant

@Corresponds to IEC Class I test
@Impulse current up to 75 kA (direct strike waveform 10/350 us)

@DIN rail mountable (35 mm)

"ROHS |

@Earth equipotentialization (eliminates electropotential difference)

Dimensions: W35XD125XH66 (mm)
Mass: 300 (g)

MCharacteristics MExternal view MCircuit diagram
Item Measurement conditions Performance reOnmennn -
Impulse current (limp) 10/350us 75kA 7@ H E T_oj E
Nominal discharge current (In) 8/20us 20kA 7@ E E
Leak current (lpg) DC360V 20 uA or less 125 .5 E <> E
Voltage protection level (Up) Based on IEC 1.5kV a5 : rj .
©°
= = = =]

—
51
66

DIN rail (35 mm) Cable inlet

MZCR-EB

@RoHS compliant

@Corresponds to IEC Class II test

@Impulse current up to 10 kA (direct strike waveform 10/350 us)

@DIN rail mountable (35 mm)

@Round type crimped terminal for M4 (width less than 12 mm)
(EBN type)

Applications Dimensions: W18XD90XH64 (mm)

@Earth equipotentialization (eliminates electropotential difference) Mass: 115 (g)
B Characteristics BExternal view M Circuit diagram
Item Measurement conditions Performance M5 /W
s _ o—E}—o

IvnipA

Impulse current (limp) 10/350us 10kA ] | H’% ﬁﬁqﬂ_%_]»
8/20us 60KA 5 ‘

Nominal discharge current (In)

Insulation resistance DC500V 100MQ or more — i
|

Voltage protection level (Up) Based on IEC 1kv

Cable inlet

For open type crimped
terminal (M5)

Width less than 12 mm

5

—
—
50

oo

90 18

SaR

Cable inlet




Product lineup
H Lightning protection products

SPD for railway

MZCR-S110
MZCR-S220
MZCR-S380

MZCR-S60

@IEC 62305-4 compliant
@®RoHS compliant

@CRCC approved (TB/T2311-2008,TB/T3074-2003)

@Discharge current up to 40kA (induced lightning waveform 8/20 us)
@ Deterioration display function mounted (warning contact output terminal attached)
@Plug-in type

@DIN rail mountable (35mm)

@®Round type crimped terminal for M4 (width less than 12mm)

Applications

@®Low voltage power supply circuits in switchboards and
distribution boards (AC60V/AC220V/AC380V)
@Power supply circuits in control equipment (AC60V/AC220V/AC380V)

A0

< &
s —

MZCR-S220

(MZCR-S220) Dimensions: W36XD10 2XH64 (mm)

Mass: 250 (g)

B Characteristics
tem Measutemert Performance
conditions. |75 5110|MZGR-5220| MZCR-$380| MZCR-S60
Maximum continuous operating voltage (50/60Hz) (Uc) = AC130V |AC275V | AC420V | AC75V
Maximum discharge current (Imax) @ 8/20us 40KA
Nominal discharge current (In) 8/20us 20kA
Voltage protection level (Up) Based on [EC| 1.0kV or Iess‘ 1.5kV or less ‘700V or less

HMExternal view
(E.g.: MZCR-5220)

M5

I pesi

Renf

siosle

o

s8slE

=0}

Deterioration display
Ply

Paste nameplate

EMCircuit diagram

For cable inlet open type crimped

terminal (M5) Width less than
12mm
Inlet board
| T \‘
S| Cable
<
Deterioration ¢ Q ° L] inlet
identification H H o %ﬁ
terminal | N
Rail stopper (18)
(102) {_DIN rail 36
(35mm)

MZPW-S275
MZPW-S385

MZPW-S75

@IEC 62305-4 compliant
@RoHS compliant

@CRCC approved (TB/T2311-2008,TB/T3074-2003)

[Features 2

@Discharge current up to 40kA (induced lightning waveform 8/20 us)
@ Deterioration display function mounted (warning contact output terminal attached)
@Plug-in type

@DIN rail mountable (35mm)

@Round type crimped terminal for M4 (width less than 12mm)

Applications

@Low voltage power supply circuits in switchboards and
distribution boards (AC60V/AC220V/AC380V)
@Power supply circuits in control equipment (AC60V/AC220V/AC380V)

GELEY

BMExternal view
(E.g.: MZPW-S275)

ZPW-S275

(MZPW-S275)

gaad

. faad

siosla || ¥ }

la
Plug

Paste nameplate

For cable inlet open type crimped
terminal (M5) Width less than

B Characteristics Inlet board
Performance »_
ltem conditions ‘
MZPW-S275|MZPW-S385| MZPW-S75 Q ¢L S| Cable
- - ) Deterioration Ll inlet

Maxinum continuous perang volge (S0/60H) ()~ — | AC275V | AG385V | AC75V |  igentiication l I 8 % ﬁ

terminal 4 L
Maximum discharge current (Imax) = 8/20us 40kA & ¢
Nominal discharge current (In) 8/20us 20kA Rail stopper (13)
Voltage protection level (Up) Based on IEC | 1.0kV or less ‘ 1.5kV or less ‘ 700V or less % 36

mm,

Dimensions: W36XD102xH64 (mm)
Mass: 250(g)

M Circuit diagram

L/N L/N

Aemj|iel 1o} dds l S10NnpoJd uonosaloldd Sululysil  dnaulj 3onpoud

59



Product lineup

H Lightning protection products

SPD for railway

60

MZCR-P220
MZCR-P380

MZCR-P24

Conforming standards

@IEC 62305-4 compliant

@ROHS compliant

@CRCC approved (TB/T2311-2008,TB/T3074-2003)

@Discharge current up to 40kA (induced lightning waveform

8/20us)

@ Deterioration display function mounted (warning contact output

terminal attached)
@Plug-in type

@DIN rail mountable (35mm)
@Round type crimped terminal for M4 (width less than 12mm)

Applications

@®Low voltage power supply circuits in switchboards and
distribution boards (AC60V/AC220V/AC380V)
@Power supply circuits in control equipment (AC60V/AC220V/AC380V)

B Characteristics

1 Performance
ten conditions
MZCR-P220 | MZCR-P380 | MZCR-P24
Maximum continuous operating voltage (50/60Hz) (Uc) = AC275V | AC510V DC38V
Maximum discharge current (Imax) 8/20us 40KA 10kA
Nominal discharge current (In) 8/20us 20KA 1.5kA
Voltage protection level (Up) Based on IEC | 1.5kV or Iess‘ 1.8kV or less| 220V or less

HWExternal view
(E.g.: MZCR-P220)

M5

MZCR-P220

(MZCR-P220) Dimensions: W36XD102XH64 (mm)
Mass: 250 (g)

M Circuit diagram

L/N

L/N

QSjEM}

Deterioration displa:
Plug

Inlet board

Deterioration
identification

terminal

[ |

Paste nameplate
For cable inlet open
type crimped terminal (M5)
Width less than 12mm

|
I
¢ | Cable
L inlet
Q
s lid]i]
N
Rail stopper (18)
{~_DIN rail 36

(35mm)

SKYW-P220 ﬁ
SKYW-P380

Conforming standards

@RoHS compliant

@CRCC approved (TB/T2311-2008)

@Discharge current up to 80KA (induced lightning waveform 8/20 us)
@ Deterioration display function (warning contact output terminal

attached)
@Plug-in type

@DIN rail mountable (35mm)

Applications

@Low voltage power supply circuits in switchboards and

HMExternal view

SKYW-P220

SKYW-P380

(SKYW-P220) Dimensions: W36XD97XH67 (mm)
Mass: 250(g)

(SKYW-P380) Dimensions: W36XD97XH67 (mm)
Mass: 256 (g)

Deterioration

distribution boards (AC220V/AC380V) display
@Power supply circuits in control equipment (AC220V/AC380V) . |j .
N % N2
B Characteristics
Plug
ttem Me. asg.’ ’?m it Performance u 45+1 |
conditions +
SKYW-P220 SKYW-P380 % Jack %
Maximum continuous operating L-L. L/N-PE 275V 420V @)
voltage (50Hz/60Hz) (Uc) ’ E= =]
) " Deterioration <
Maximum dicharge 8/20us 80KA 80kA identification 0 8
current (Imax) m terminal & Ei\ Cable
Nominal discharge o) L_nlet
8/20us 40kA 40kA
current(In) Cable =
3 \dnlet
yoltage protection [evel  4oa g/20us | 2.1kVorless | 2.8KV or less | 901 nBail | g
(Up) (97) stopper




Product lineup

HE Lightning protection products

‘ SPD for railway

S24B
S100
S200
S650

@®RoHS compliant
@KRS SG 0060-80R compliant

@Maximum discharge current up to 40kA (induction lightning
waveform 8/20us)

@®Lightning surge current measurement, Replacement
recommendation display function

@Lightning surge current count display function

@Plug-in type

@ Deterioration display function (warning contact output terminal)

@DIN rail mountable (35mm)

Applications

@®Low voltage power supply circuits in switchboards and
distribution boards

M Circuit diagram

PE L1 L2

R2E
=S

S650

HEExternal view

$200

(S24B-S100) Dimensions: W54XD99XH81 (mm)

Mass: 290 (g)

(S200) Dimensions: W54XD99XH81 (mm)

Mass: 310 (g)

(S650) Dimensions: W72XD99XH81 (mm)

Mass: 370 (g)

S24BX2 Nameplate (Plug)
(Plug) (S24B) Fault indicator Nameplate LD \m
. (S650) s
.Sr:rrg.'“:n(a,\hs) Terminal O §!‘ §> Fault indicator
screw (M5) iy
. - L=
i swsp-mzsR \[|[®3 el
: (Sensor plug) .
| o i
Cable port [:\C Cable port Nameplat ‘;Q LED check switch
Crimp-type SMBP-MZSR Nameplate LED LED check switch Crimp-type terminal (S?VI;P-ER/I%SR) LED display
terminal (Sensor plug) (SMBP-MZSR) display of MS Y-type )
of M5 Y-type (Width<12mm) Insulation
(Width<12mm) . (45) Nameplate (SMBP-MZSR) Nameplate (SMBP-MZSR)
Insulation
S"%t T NS T
\ -2 &
+ % + =
° o Ld o Q <
= T = =
SMBP-MZSRJK2 /| 35;’53_‘? @I\ Remote 54%1.5 “Veable port 1 35‘%%3‘?‘ o\ 72%2
S24B) (B == = R
( ) (Base) 99) contact ©9) B :rrggéf
S24B S650
M Characteristics
Measurement Performance
len conditions
S24B S100 S200 S650
Maximum continuous operation voltage (Uc) = DC30V AC138V AC275V AC780V
Maximum discharge current (Imax) 8/20us 20kA 40kA
Nominal discharge current (In) 8/20us 10kA 20kA
Voltage protection level (Up) L-PE 1.0kV 1.0kV 1.4kV 2.5kV
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Product lineup

HElLightning protection products SPD for railway

62

HS0245
HS0605 (DC)
HS0605 (AC)
HS1105
HS2205

@RoHS compliant
@KRS SG 0018-15R compliant

Features 4

@Maximum discharge current up to 40kA (induction lightning
waveform 8/20us)

@®Lightning surge current measurement, Replacement
recommendation display function

@Lightning surge current count display function

@ Deterioration display function

@Both DIN rail (35mm) and DIN rail G TS32 (32mm) mountable

Applications

@Signal relay line (power supply)

B Characteristics

HS2205

GELES

(HS-2205) Dimensions: W25XD79XH76.2 (mm)

HMExternal view Mass: 170 (g)
(E.e.: HS2205)
T1 (+) L1 (+
PE = PE
T2 () EBE™ g L2 (=
ouT = N 251
Terminal 79+1 Terminal
== block block ;
CLL BRE
+ b
- o
ks

[CNile) 0

i Rail
{J ii% stopper
\DIN rail G TS32 (32mm

1
4

tem Measurement Performance
Concitons HS0245 (DC) HS0605 (DC) HS0605 (AC) HS1105 (AC) HS2205 (AC)

Maximum continuous operating voltage (Uc) = DC30v DC75V AC75V AC138V AC275V
Maximum discharge current (Imax) 8/20us 25kA 40kA
Nominal discharge current (In) 8/20us 10kA 20kA

L-PE 400V 350V 750V 1250V
Voltage protection level (Up)

L-L 200V 300V — — —

S14P
S14P-S

@RoHS compliant

Features 4

@®Lightning surge current measurement, Replacement
recommendation display function (S14P-S)

S14pP

Applications @

ABS signal lin
L Ss gna © (S14P plug) Dimensions: W22XD100XH86 (mm)

L Mass: 110 (g)
B Characteristics (S14P-S plug) Dimensions: W22xD100XxH86 (mm)
. Mass: 120 (g)
- Measurement RETIEES BMExternal view (Jack) Dimensions: W20XD64XH23 (mm)
conditions S14P S14P-S (E.g. 813:’-8) Mass: 10 (g)
i i 93.24+0.5 LED

Maximum continuous — DC30V % check S14P, S14P-S common jack

operating voltage (Uc) switch

Rated current L1-T1, L2-T2 DC100mA Hamepiale BEE

Voltage protection 1.2/50us T1-E, T2-E: 100+1 indicator LED g ﬂ[

level (Up) 10kV 120V or less 841 Insulation i 0

il Category C2 " Battery cover sheet 2% 641

Impulse durability (8/20s) 5KA (10 times) T e;«;,%

Maximum discharge a b

current (Imax) 8/20us 25kA &l ° b §°° @

|+ ol o, |
Insertion loss DC to 400kHz 1dB or less “lelg = 15205 ;
;}IL Base / —"
- +
Series resistance L?QAOEE”AFZ 50+10% ;5_‘ e ol e 5:;(.)2;055




Lightning protective elements

il Lightning protection products | GDT (Gas Discharge Tube) Ceramic arrester

These lightning protective elements utilize the electrical discharge phenomenon that occurs across the electrodes
disposed within the ceramic arresters to inhibit surge voltage entering communication lines and signaling lines.

BEModel identification

2-electrode tubes : 3-electrode element :
go-n 300-gogg
Terminal type j— Failsafe type
A : No lead wire Lead wire pitch type
B : With lead wire (¢1.0, ¢0.8) ()1 :4.4+0.3
C : With case (J)3 : 5.0+0.3
Nominal DC sparkover voltage (V) (P)1 :3.8+£0.3 (3Y06)
P)1 : 3.6x0. YD
Product type (P)1 - 36203 (3YD)
. L Terminal type
Outer.dlameter of-arrester A 1 No lead wire
4 -4mm- 08 :8mm B : With lead wire (¢1.0)
05 -:5mm 20 - 20mm BP : With lead wire (¢0.8)
06 :6mm 49 : 49mm J : With lead wire (¢1.0)

P : With lead wire (¢0.8)

Envelope type

Y : Standard type - Nominal DC sparkover voltage (V)
SD : Surface mounted type

Product type and outer diameter

VJ 1 8mm

. . . VH : 8mm
B Caution when using ceramic arresters 4 4mm
When using stand-alone arresters in power supply circuits, it should be 06 : 6mm
borne in mind that, even after the arrester has operated (and abnormal .
voltage has been eliminated), there may still be continued discharge of 20 : 20mm
the connected supply voltage (follow current phenomenon). Envelope type
In order to protect power supply circuits from abnormal voltage, please Y : Standard type
use our SPDs which do not generate follow current rather than stand- SD : Surface mounted type

alone arresters.

No. of electrodes
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Lightning protective elements

i Lightning protection products | GDT (Gas Discharge Tube) Ceramic arrester types

Item Performance - Application
Tubes 2-glectrode tubes 3-electrode tubes
Size — 5 6 ¢8 $20 049 — ¢6 ¢8
Model SDH4-[]1| Y051 Y06-[ ] Y-[1 YO8SV-[ ] U] Y20-[ ] Y49 ] 3SD4-] | 3Y06-[] |3YD-]P1 341 3H]
Railway
signaling
Railway lines
signaling
o Communication lines lines caSpea::;eitSor Communication lines
Applications . o Large protection ; ing i
Signaling lines capacity Signaling lines
signaling | Transformer
lines withstand
voltage
protection
uL (©) — — O @) @] — — O O ©) @] (@)
RoHS O O O O O O O O O O O O O
75 O — — — — O — — O — — — —
90 O O O — — O O — O O O O O
100 — — O — — — — — — — — — —
145 O — — — — O — O O — — O —
150 — — — — — — — — — — — — O
200 (@) — — — — — — — O — — —
230 O O O — — O O O O O O O O
250 — — — — — O O — — — — O O
300 — — — — — O — — — — — O —
350 O O O — — O O O — O O O O
400 — — — — — O — — — — — O —
420 — — — — — — (©] — — — — — O
450 — — — — — — — @) — — — — —
470 — — — — — @) — — — — — — —
490 — — — — — — ) — — — — — —
500 — — — — — — — — — — — — O
< 550 — — — — — — — @) — — — — —
§ 600 — O — — — O — — — — — — —
% 610 — — — — — — O — — — — — —
700 — — — — — — O O — — — — —
800 — — — — — @) O — — — — — —
930 — — — — — — — O — — — — —
1000 — — — — — — — @) — — — — —
1100 — — — — — — ) — — — — — —
1200 — — — — — — ) O — — — — —
1300 — — — — — — O — — — — — —
1400 — — — — — — — O — — — — —
1500 — — — O — — — — — — — — —
1600 — — — — — — @) — — — — — —
2100 — — — @) — — — — — — — — —
2700 — — — — @) — — — — — — — —
3000 — — — @) @) — — — — - — — —
4000 — — — O — — — — — — — — —
6000 — — — O — — — — — — — —
12000 — — — — — — — O — — — — —
23000 — — — — — — — @) — — — — —
A | No lead wire O O O O O O O — O O — ©] O
With lead wire — O O O O O O — — — — O —
With case — — — — — — O — — — — — —
BP | With lead wire (90.8) — — — — — — — — — — — — —
J1 | With lead wire (¢1.0) — — — — — — — — — — — ) ©)
P1 | With lead wite (60.8) — — — - - - — — - O (@) — O
L | With bracket — — — — — — — O — — — — —
FS | Failsafe — — — — — — — — — O — O O




Product lineup

HE Lightning protection products

GDT (Gas Discharge Tube)
Ceramic arrester: 2-electrode tubes

SDH4 series

@UL standard acquired (E140906)
@RoHS compliant

@Ultra compact surface mounted arrester
@High current durability
@ Design regstered

Applications
@Electric devices
@Protection for communication line

@®PBX

il

Mass: 0.3 (g)

HMRecommended land pattern

OFAX (Unit: mm)
B Characteristics s
Performance
Item Conditions
SDH4-75 SDH4-90 | SDH4-145 | SDH4-200 | SDH4-230 | SDH4-350
1.8
DC sparkover voltage 100V/s 75V+20% | 90VE20% [145V+20%|200V+20%|230V+20%|350V+20% 42
= = = .
Impluse sparkover 100V/us =500V =550V =650V -Externa| view
Noliase 1kV/us =600V =650V | =750V
35402 44
. = _
Insulation pesov =10.000M0 05+0.1 0501 | 29+02
resistance DC100V — 210,000MQ | |
AC current durability . AC50Hz*5A1s 10 times TJ L: q N
‘ - §
Impulse current . ) ] | =&
durability 8/20us*5kA 10 times < o
Impulse life 10/1,000us+100A 300 times
YOS5 series
Conforming standards
@ROHS compliant
M Characteristics
Performance
Item Conditions
Y05-90 [ ] |Y05-230 [ 1| Y05-350 [ 1|Y05-600 [ ]
DC sparkover
voltage 100V/s 90V+20% |230V+20% | 350V+£20% |600V+20% Mass: 0.7 (g)
Impulse 100V/us =400V — =650V =900V
sparkover
voltage 1kV/us =500V =650V =750V | =1,000V
DC50V =10,000MQ —
Insulation BMExternal view
CEEETEE DC100V — =10,000MQ —
DC250V — =10,000MQ 5+0.2 - $4.7+0.2
o
Electrostatic \ 4 \
capacity 1MHz =1.0pF ‘ % !
DC holdover — — ———— _ : _
characteristics Re=2y =150ms % = ‘ — < =
AC discharge : )
e AC5A, 1s | Stimes 10 times ‘ 302 || 302 |
Impulse 8/20us 5kA +5, -5 times —
discharge
current 8/20us 2.5kA — +5, -5 times
Impulse life 10/1,000us 100A 300 times
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Product lineup

H Lightning protection products

GDT (Gas Discharge Tube)
Ceramic arrester: 2-electrode tubes

66

YOBS series
YOB6SZ series

Conforming standards

@RoHS compliant

B Characteristics

Performance
llen Conditions  ["vp65.90 | v065-100 |Y0652-230]Y0652-350
[] [1
DC sparkover voltage 100V/s 90V+20% [100V+20%| 23050V | 350+70V
Impulse 1kV./ us =700V =800V
sparkover :
voltage 10,/200us 20kV =1,000V Mass: 0.7 (g)
Insulation DC50V =10,000MQ —
resistance DC100V - 210,000MQ BExternal view
Electrostatic capacity 1MHz =1.0pF 0
- 43-03 $620.2
AC discharge AC 3A, 1s 1 time —
CLasH AC 5A, 1s — 10 times } |
8/20us, 3kA 1 time — ‘
Impulse b= R s d————e—— — —
discharge 10/200us, 2kA +1, -1 time — ‘ ~
current . Oi
8/20us, 5kA — +5, -5 times 5ip \ 5ip p
= = o
10./200us 100A 200 times — ©
Impulse life
10,/1000us 100A — 200 times
Y series
Conforming standards
@UL standard acquired (E328370)
@RoHS compliant "\
BEExternal view w
8.5+0.3
C
L UL @
B = R e e
o Mass: 1.5 (g)
o
30+2 30+2 ©
B Characteristics
Performance
Item Conditions
Y-152[ | Y-212[1] Y-302[ ] Y-4021 1 Y6021 ]
BB e 1kV/s 1,500V+£300V | 2,100V+400V —
Vel 5KkV/s — 3,000V£600V | 4,000V£800V |6,000V+1,200V
e 100V us =2,200V — =4,000V =<5,000V =8,000V
sparkover voltage  10/000,5 3kV — =3,000V —
insulation DC500V =10,000MQ —
Sl ENES DC1000V — =10,000MQ
Electrostatic capacity 1MHz =1.0pF
AC discharge current AC 1A, 1s 10 times — 10 times
8/20us, 3kA +5, -5 times
Impulse 8/20us, 10kA 1 time — 1 time —
discharge current g ,/50,/5, kA — 2 times +5, -5 times
8/20us, 5kA — 1 time
10/1,000us, 500A 10 times — 10times
Impulse life
8/20us, 100A — 100 times —




Product lineup

H Lightning protection products

GDT (Gas Discharge Tube)
Ceramic arrester: 2-electrode tubes

YO8SV series

Conforming standards

@UL standard acquired (E328370)

@RoHS compliant

B Characteristics

Item Conditions

Performance

Y08SV-272 ] Y08SV-312[ ]

DC sparkover voltage 5kV/s

2,430 - 3,000V | 2,850 - 3,500V

Impulse sparkover voltage 1kV.us

=3,900V =3,700V

Insulation resistance DC1000V

=100MQ

Electrostatic capacity 1MHz

=1.0pF

Impulse discharge current 8/20us, 3kA

+10, -10 times

Impulse life 8/20us, 100A

300 times

HEExternal view

8.8+0.3

30+2

30+2

$0.8+0.1

Mass: 1.5 (g)

U series

Conforming standards

@UL standard acquired (E328370)

@RoHS compliant

HMExternal view

30+2

$0.8+0.1

30+2

B Characteristics

Mass: 1.5 (g)

Performance

ltem Conditions

U-11]

U-2[] U-3[] U-41[]

U511 U-61[1]

U-711]

U-8[]

U9[]

U-10[] U-11[]

DC sparkover

voltage 100V/s

75V£20%

90V+20%

145V+15%|230V+15%

250V%15%|300VE15%|350VE1

5%|400V*£15%

470V£15%

600V*15%|800VE15%

Impulse 100V/us

=500V

=600V

=700V

=800V | =1,000V

sparkover

voltage 10kV/us

=900V

=1,000V

=1,200V | =1,500V

DC50V

=10,000MQ

Insulation

resistance ey

=10,000MQ

DC250V

=10,000MQ

Electrostatic capacity 1MHz

=1.0pF

DC 52V

=150ms

DC holdover DC sov

— =150ms

characteristics DC 135V

— =150ms

DC 150V

=150ms

AC discharge

current ACRUNE

5 times

10 times

Impulse 8/20us, 5kA

10 times

discharge

current 8/20us, 10kA

1 time

Impulse life 10/1,000ps, 500A

300 times

500 times
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GDT (Gas Discharge Tube)

ElLightning protection products | Ceramic arrester: 2-electrode tubes

68

Y20 series

@RoHS compliant

@Best suited for lightning surge countermeasures for railway
signal and other large capacity lines

BMExternal view Adhesive nameplate
) Mass: 6.5 (g)
7]
L[]
20%0.5
64+1
7+0.3 $20+0.4
‘ N
Bl 7an o g
IR S mvnan | ¢
) RS T
48+1 )
g

B Characteristics
Performance
Item Conditions
Y20-90 | Y20-230 | Y20-250 | Y20-350 | Y20-490 | Y20-610 | Y20-700 | Y20-800 | Y20-1100 | Y20-1200 | Y20-1300 | Y20-1600
DC sparkover voltage 100V/s 90V£20V | 230V£40V | 250V+50V | 350V+60V | 490V+70V | 610VE90V | 700VE100V |800V£120V |1,100V+220V(1,200V+£200V|1,300V+200V|1,550V£150V|
Impuise sparkover voltage | 10/200us, 3,000V =700V =750V =800V | =1,000V | =1,200V | =1,400V | =2,000V | =2,200V | =2,400V | =2,200V
DC50V 210,000MQ —
Insulation DC100V — =10,000MQ —
eSsEES DC250V — =10,000MQ —
DC500V — 210,000MQ

Electrostatic capacity 1MHz =5.0pF ‘ —

AC 50A, 0.1s 20 times —
AC discharge i
i AC 25A, 0.1s — 20 times

AC 100A, 1s 1 time ‘ — ‘ 1 time ‘ —
Maximum impulse 8/20us, 20kA 1 time ‘ — 1 time —
discharge ourent . 40,200ps, 10kA 1 time — 1 time —

10/200us, 500A 1,000 times — 1,000 times — 1,000 times —
Impulse life

10/200ps, 400A — 1,000 times —




Product lineup

H Lightning protection products

GDT (Gas Discharge Tube)
Ceramic arrester: 2-electrode tubes

Y49

Conforming standards

series

@RoHS compliant

@Large capacity arrester with maximum discharge current of 100kA
@Best suited for lightning surge countermeasures for railway signal,
electrical power transmission and other large capacity lines

HMExternal view

Mass: 300 (g)
20+0.5
g
T |1
3
&
o
o
bl
©
|
2—¢6.5 21+1.0
$49+2.5
B Characteristics
Performance
Item Conditions
Y49-230 Y49-350 Y49-450 Y49-550 Y49-700 ‘ Y49-930 ‘ Y49-1000 ‘ Y49-1200 ‘ Y49-1400 ‘ Y49-12kV ‘ Y49-23kV
100V/s 230V+20% | 350V+20% | 450V+90V |550V+100V —
\'?cfft:g:"‘m’e’ 500V/s - 700v¢1oov‘ 930V+90V ‘1,ooov¢150v‘1,2oov¢2oov‘1,4oov¢150v —
5kV/s — 12kV13kV‘ 20~25kV
Impulse 10/200us 3kV =1,000V ‘ =1,500V ‘ — ‘ =2,800V —
sparkover
voltage 1.2/50us 30kV — ‘ =30kV
DC100V =10,000MQ —
Insulation DC250V — =1,000MQ ‘ =100MQ — =100MQ _
ESEEmES DC500V — =10,000MQ — =10,000M0 —
DC1000V — =100MQ |=10,000MQ
Electrostatic capacity 1MHz =10pF — ‘ =10pF ‘ —
AC 15A, 80s 30 times —
AC 1,000A, 0.3s — 30 times — ‘ 10 times —
AC discharge - .
T AC 20A, 80s — 30 times — 20 times —
AC 70A, 20s — 20 times — 20 times —
AC 500A, 0.3s — 10 times — 10 times —
8/20us, 20kA 30 times —
Impulse 10/200us, 20kA — 30 times —
discharge
current 8/20us, 40kA — 5 times —
8/20us, 80kA — 1 time

Siuswa|a aAllo8lo0ld SululysiT l S10NnpoJdd uoilosloldd Sululysi] dnaulj 3onpoud

69



Product lineup

H Lightning protection products

GDT (Gas Discharge Tube)
Ceramic arrester: 3-electrode tubes

70

3SD4 series

Conforming standards

@UL standard acquired (E140906)
@RoHS compliant

@Ultra compact surface mounted arrester

.. Mass: 0.6 (g)
B Characteristics
Performance )
Item Conditions HMRecommended land pattern (Unit: mm)
3SD4-75 | 3SD4-90 | 3SD4-145 | 3SD4-200 | 3SD4-230
\E’()C“:ggrmve’ 100V/s 75V+20% | 90V+20% |145V+20% | 200V+20% | 230V+20%
4.5
Impulse 100V/us =500V =550V
sparkover
voltage 1kV/us =600V =650V >4
q DC50V =10,000MQ — 4.8
Insglatlon — 8.4
ESEEES DC100V — =10,000MQ
Electrostatic capacity 1MHz =1.0pF IExtemaI view
DC 52V =150ms — 12401
DC holdover s 4.4+0.2
e e e DC 80V — =150ms — 0.620.1 . 0.6+0.1 29
DC 135V — =150ms |l L i
AC discharge curent.  AC 5A 2, 1s 1 time }» | w g ‘
H—— 5 H
Impulse 8/2005, 2.5KAX2 1 time - s 3
discharge
current 8/20us, 5kAX2 — 1 time _ 7 h
72403
Impulse life 8/20pus, 100AX2 1,000 times
3YO06 series
Conforming standards
@UL standard acquired (E140906)
@RoHS compliant
Features
@ With failsafe function &
oL ‘
B Characteristics -
Performance
Item Conditions .
3Y06-90[] | 3Y06-230[] | 3Y06-3501(] Mass: 1.3 (g)
DC sparkover
i 100V/s 90V+20% | 230V+20% | 350V+20%
inpuse SPAKOLEL 1kv/us =850V =700V =750V EExternal view
Insulation DCSovV £10,000MQ — 8.6+0.3
eSIS1ancs DC100V — =10,000MQ
Electrostatic capacity 1MHz =3.0pF
DC 52V =150ms - 77l77 B
DC holdover :
characteristics o I£8Y — =150ms — }
DC 150V — =150ms ‘ 0
o
. +
AC discharge AC5AX2, 1s 5 times ‘ . ‘ ~
current AC10AX2, 1s - 1 time 1 T
8/20us, 2.5kAX2 | +5, -5 times — +5, -5 times 3.840.3 3.8+0.3
Impulse
discharge 8/20us, 5kAX2 — +5, -5 times —
current
8/20us, 10kAX2 — 1 time
Impulse life 10/1000us, 100AX2| 100 times 300 times 100 times




Product lineup

H Lightning protection products

GDT (Gas Discharge Tube)
Ceramic arrester: 3-electrode tubes

3YD-[ ]P1

Conforming standards

@UL standard acquired (E140906)
@RoHS compliant

B Characteristics

Performance
ltem Conditions
3YD-90P1 | 3YD-230P1 | 3YD-350P1
Mass: 1.13 (g)
DC sparkover 100V/s 90V+20% | 230V+20% | 350V+20%
voltage
Vo SpAOVT | kv /s =600V =600V =700V )
HMExternal view
N DC50V =10,000MQ — —
resistance DC100V o =10,000MQ 8.3+03 $610.3
|
Electrostatic capacity 1MHz =83.0pF I
DC holdover ﬂ
characteristics DC s52v =150ms w
AC discharge current . 50Hz, 5AX2 1sec — 10 times @ 1
\
Impulse 8/20us, 5kAX2 +5, -5 times | | I
discharge — i
current 10/350ps, 2.5kAX2 2 times | | H
0.8
Impulse life  10/1000gs, 100AX2 — 100 times 36+03 | |sex0s || o
3J series
Conforming standards
@UL standard acquired (E140906)
@RoHS compliant
@ With failsafe function
~OC N
.. Mass: 2.8 (g)
B Characteristics
Performance
Item Conditions
3J-11] | 34211 | 3J3[1 | 3J-4[] | 38J-5[] | 3J-6[] | 3J-7[] ]
DCsparkover 1 00y/s | 90V | 145V | 230Va+ | 250V | 300V | 350V | 400V MExternal view
voltage 20% | 20% | 20% | 20% | 20% | 20% | 20% S sson
11.5+0.5 ¢7.5£0.
Impulse 100V/us <700V =500V =600V <700V ‘ ‘
sparkover
voltage 1kV/us <850V <650V <750V <850V
Insulation DC50V =10,000MQ — ‘
resistance  pcqgov — =10,000MQ AT —
Electrostatic 1MFiz (L) =1.5pF ‘ | ‘ o
Cepeaity 1MHz (L-E) <3.0pF I i i g
DG DC 52V =<150ms — o i ]
holdover
character- e 88y — =150ms — ‘ A ‘ A ‘ $1.00.1
Stics DC 150V - =<150ms T i
A
AC discharge AC 5A%2, 1s 10 times j\]s Z—,‘:é‘égig
e AC 10AX2, 1s 1 time
Impulse disch- 8/20us, 5kAX2 +5, -5 times
arge curent  g/50us, 10kAX2 1 time
Impulse life 1%/018,?355 300 times
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GDT (Gas Discharge Tube)
HlLightning protection products | Ceramic arrester: 3-electrode tubes

3H series

@UL standard acquired (E140906)
@RoHS compliant

@ With failsafe function

Mass: 2.6 (g)

B Characteristics

HEExternal view

tem Condi- Performance
HONS | 314.90 ] | 3H-150 [ ]| 3H-230 [ ] | 3H-250 [ | 3H-350 [] | 3H-420 [ ] | 3H-500 [ ] 10401 $8.0+0.2

DC sparkover 100V/s 90V+ | 150V+ | 230Vt | 250V+ | 350V+ | 420Vt | 500V+ \
voltage 20% 20% 20% 20% 20% 20% 20% T
Impulse _
sparkover 1kV/pus | =500V | =600 | =700V =900V =1,000V T
voltage _\_
Insulation DC50V =10,000MQ — ‘ %
resistance | pc1oov — =10,000MQ ~
Electrostati
e 1MHz =3.0pF 4410.3! !4410.3 $1.0+0.1

DC 52v =150ms ‘ —
DC holdover
characteristics. 2C 80V — =150ms —

DC 135V _ | =150ms — =150ms
AC ACS1§><2, 10 times — 10 times
discharge
current AC‘?QXZ — 5 times —
Impulse Ss/lsAO;; +5, -5 times — +5, -5 times
discharge
current 8/20us, _ +5,-5 _

10kAX2 times

.. 10/1000us, .

Impulse life 100AX2 300 times




Lightning protective elements SSPD

Bl Lightning protection products | (Solid-State Surge Protection Device)

Fast response speed semiconductor surge protective elements used for surge protection of electronic devices and circuits

SSPD

(Solid-State Surge Protection Device)

@UL standard acquired (E140906)
@RoHS compliant

@A single protective element provides the same protection
level (3-electrode construction) across lines and to earth
(L1-E, L2-E, L1-L2).

@Protection with high speed response of ns (nanosecond:
10 sec.) order.

a®

-

@Excellent dv/dt characteristics Mass: 0.9 (g)
. ) BMExternal view
M 3-electrode structure for optimal protection for
communication lines
This is a three terminal device that is capable of providing
effective surge protection with a single device.
With generally available 2-electrode elements, as illustrated in
Fig. 2, three elements are needed to protect the lines, earths and
across lines. However, SSPD can provide L1-E, L2-E, L1-L2 with
the same level of protection with just a single element. (See Fig. 1)
This is a compact device that can provide line protection.
L1 L1
D? © *
SSPD Communication i Communication
devices, etc. devices, etc.
O O ;
L2 L2 [9 é 2-electrode
element
J
= Earth (E) = Earth (E)
Fig. 1 Lightning surge protection by SSPD Fig. 2 Protection using 2-electrode elements
BModel identification
PE3ILOIOIFE
RoHS compliant
Shows surge current waveform 10/1000us current withstand capacity
A 1 200(A)
B:150(A)
Specifies operating voltage when 100V/ms rise speed voltage
is applied to this device
24 :200~270(V)
15:125~195(V)
10: 85~120(V)
07 : 60~110(V)
05: 40~ 75(V)
B Characteristics
Performance
Item Conditions
PE305AF ‘ PE307AF | PE310AF | PE315AF | PE324AF | PE305BF | PE307BF | PE310BF | PE315BF | PE324BF
10/1000us 200A 150A
Impulse
discharge 10/200us 400A 300A
current
8/20us 800A 500A
Standoff voltage 30V 50V 65V 120V 180V 30V 50V 65V 120V 180V
B 100V/ms = MIN 40V 60V 85V 125V 200V 40V 60V 85V 125V 200V
voltage 100V/ms  MAX 75V 110V 120V 195V 270V 75V 110V 120V 195V 270V
'JEﬁ:';S copiol 100V/us =90V =130V =220V =300V =90V =130V =220V =300V
Off-leak current =10uA
DC holdover
characteristics Z150mA
Electrostatic 1MHz 1Vrms (DC30V) | =150pF - =100pF —
capacity 1MHz 1Vrms (DC50V) — =150pF — 100pF
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Lightning protective elements

Bl Lightning protection products | SP diode

74

Fast response speed semiconductor surge protective elements used for surge protection of electronic devices and circuits

SP diode

@RoHS compliant

Features g

@These are bipolar elements that can be fitted into any circuit,
regardless of polarity.

@Protection with high speed response of ns (nanosecond: 10°
sec.) order.

@Improved surge withstand capacity and low current leakage.

Wide range of application. @

B \Voltage/ current characteristics

@&
=11

Mass: 0.7 (g)
A
i
BExternal view £
1mA ©
g / $0.8mm
Sl E— i ]
S
VSO VB
MIN 25mm MIN 25mm
‘ ‘ MAX 7.8mm ‘ ‘
M Characteristics
Performance
ltem Conditions
B1.5E010 B1.5E016 B1.5E027 B2.8E036
Standoff voltage — MIN. 8.5V 12.5V 21.5V 29.0V
Maximum permissible power For 10/1000us MIN. 1,500W 2,800W
Maximum allowed current For 10/1000us MIN. 100A 68A 38A 56A
MIN. —
Clamp voltage For Ipp TYP. —
MAX. 15.0V 22.5v 38.0V 50.0V
MIN. 9.0v 13.5V 23.5V 31.5v
Breakdown voltage For 1mA TYP. 10.0V 15.5V 27.0V 36.0V
MAX. 11.0V 17.0v 30.0v 40.0V
MIN. —
Leak current For Vso TYP. —
MAX. 50uA ‘ SuA
MIN. —
Electrostatic capacity For 100kHz TYP. 3,900pF ‘ 2,500pF ‘ 1,400pF ‘ 1,600pF
MAX. —
MIN. —
Vb temperature o ‘ . ‘ o ‘ .
coefficient TYP. 0.06%/°C 0.10%/°C 0.08%/°C 0.06%/°C
MAX. —




Product lineup

H Lightning protection products

Lightning protective elements
(for low voltage power supply circuits)

AV-11
AV-13
AV-14

@UL standard acquired (E328370)
@RoHS compliant

Features

@Protection of low voltage power supply circuits of AC125V,
240V, 440V or less
@ Compact element type allows for space-saving installation.

BMCharacteristics
Performance
Item
AV-11 AV-13 AV-14
Rated circuit voltage AC125V AC240V AC440V
Impulse sparkover 800V or less 1.2kV or less 2kV or less
ClicEs (10/200us, 3KV applied)
Impulse discharge .
G 4.5kA (8/20us), 1 time
Dimensions (mm) W16XD12XH50 | W16XD13XH50 | W16XD16XH50
Mass (g) 4 5 6

UL
'RoHS |

HMExternal view

AX12 MAX16 MAX13 MAX16
AX1,1 MAX1 1
KAl (i
o L~ = ;
g P g
< <
) = =
788 . .
[s2] [}
Z z
= =
Wi/ LAES
0.8 008
AV-11 type AV-13 type
AX16 MAX16
ALl
MAX1 1
|
S
x
<<
=
j o
«
=z
s
13+1
$0.8
AV-14 type

AV3P-1

AV3P-2

@UL standard acquired (E328370)
@RoHS compliant

Applications

@Protection of low voltage power supply circuits of AC125V,
240V or less

@ Compact element type allows for space-saving installation.

@3-electrode configuration means that a single device can cover
a single-phase two-wire type line.

M Characteristics
Performance
Item
AV3P-1 AV3P-2
Rated circuit voltage AC125V AC240V
800V or less 1.2kV or less

Impulse sparkover

HMExternal view

MAX20 MAX16 MAX23 MAX16

®

Display

T
—&)_
=

‘ 9+1 941
(base dimensions between

=Y
S
o]
I+
<}

8£18+1
(base dimensions between
lead wire centers)

‘ ¢$0.8+0.1
lead wire centers)

Koli=ES (10/200us, 3kV applied)

Impulse discharge current 9KA (8/20us), 1 time

Dimensions (mm) W16XxD20xH37 W16XD23XH37
Mass (g) 8 10

AV3P-1 type

AV3P-2 type
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Product lineup

H Lightning protection products

Lightning transformers

76

Lightning surge conversion rate less than 1/1000 high performance lightning transformers

ST

Lightning transformers are used for surge protection of power supplies for
low voltage power distribution equipment such as in equipment rooms,

radio relay stations, mobile telephone base stations, etc.

The unit comprises a static electricity shielded high withstand voltage
insulation transformer (protecting the earth) and a power supply SPD
(protect between devices and the earth), proving effective shutout

against induced  lightning surge and earth potential rise.
ECircuit diagram

For single-phase
U
Input

(power distribution
line side)
2

For three-phase

For single-phase three-wire

u

Input

Output (power
(device side) distribution
line side)

\
\—oEn

0o

For three-phase (with withstand voltage protection circuit)

SELIE XIS N N
Input VO o\ Input v o oy
(powernd\;flnbtmon [l]ﬂ ‘j é—; dls(g?glj:on ‘j E‘
fine side) o _é L oW line side) Wo- _é é_ oW
SPD for power supply
E; \—O En m@B“— OEn
BMModel identification OSTO-OOO0 OO0
| | . _T
C ion type AC withstand voltage Capacity Input side Rated voltage utput side Rated voltage Other functions Color
Symbol[ Type Symool [Primary[seconizy| [ symool] Capacity [symbol] Capacity Symbol Voltage swm Voltage Symbol Function Symbol Color
1 Single-phase 1 10kV | 3kV 501 | 500VA [153| 15kVA 1 100V 1 100V RP-200 type with SPD 1 7.5BG 6/1.5 Semi-gloss
3 [ Theephase 2 [3kv [1okv| [102] 1kvA [203] 20kvA 2 [200v 2 |200v 5100, $200, $400-S type with SPD 2 [7.58G 6/1.5 Gloss
4 |Reverse V 3 | 3kVv | 3kv 202| 2kVA |253| 25kVA 4 | 400V 4 | 400V with withstand voltage protection circuit 3 | 7.5BG 7/1.5 Semi-gloss
5 Scott 4 [10kv]1okv| [302] 3kvA [303] 30kvA 5 | 2000 Sirgeprase tveewie 7| 1001200V Single phase tvee-vire (in combination with S type SPD) 4 [ 5Y 7/1 Semi-gloss
5 [15kv] 3kv 402| 4kvA |353] 35kvA (with center open terminal) with withstand voltage protection circuit 5 | 2Y75/1 Semi-gloss
502| 5kVA |503| 50kVA 6 | 1007200V Singlephese tree- (in combination with RP-200 type SPD) 6 | N7 Semi-gloss
752| 7.5kVA [753| 75kVA wire (with neural point teminal) 7 | 2.5B 6/3 Semi-gloss
103] 10kVA . . .
M Characteristics BMDimensions - mass (For single-phase)
Capacity Dimensions (mm) Mass
Item Performance Remarks VA [ A B A b H H, D (kg)
Input/output voltage AC100V, AC200V, AC400V, AC100/200V 0.5 | 200 | 200 | 150 | 185 | 200 | 70 | 85 | 13
Single-phase ( - ) 1 200 | 250 | 150 | 230 | 200 | 70 | 85 | 18
: ingle-phase (two-wire,three-wire), 2 240 | 290 | 150 | 270 | 260 | 70 | 85 | 31
Connectionitypel(Nodcfiphases) three-phase three-wire (delta connection) 3 |240 290|150 | 270|260 | 70 | 85 | 35
. ] 5 [ 260 ]380 |200|360 380 | 90 |10.5]| 47
— RAEERE 0-5-30kVA Note 1 7.5 | 260 | 380 | 200 | 360 | 380 | 90 [10.5] 65
Three-phase 1-75kVA 10 [ 320 | 400 | 250 | 380 | 420 | 100 | 10.5 | 96
15 | 320 | 400 | 250 | 380 | 420 | 100 [ 10.5 | 120
Operating frequency 50Hz/60Hz 20 | 400 | 500 | 300 | 470 | 420 | 110 [ 12.5 | 160
25 | 400 | 500 | 300 | 470 | 500 | 110 [ 12.5 | 177
Insulation resistance 100MQ or more at DC500V 30 | 400 | 500 | 300 | 470 | 500 | 150 | 12.5 | 200
Dimensions of the non-standard type may differ from these.
_ T D Gt ACTOKV (for 1 minute) yoe may
\‘gﬁg?:’(“l)' Input to earth Impulse (1.2/50us) 30kV EMDimensions - mass (For three-phase)
. Capacity Dimensions (mm) Mass
Output to earth AC3KV (for 1 minute) WA A B A H, A D (kg)
Capacity |0.5kVAorless| 1-2kVA 3KVA  |BVA or more 1 | 350|480 | 250 | 440 | 350 | 90 | 45 | 12 | 45
St 2 [ 350 (480 | 250|440 350 | 90 | 45 | 12 | 55
e | o e | 5% or less | 4% or less 3% or less 3 [ 350 | 480 | 250 | 440 | 350 | 90 | 45 | 12 | 65
Voltage | P 4 [ 400|580 | 300|540 | 400 | 90 | 45 | 12 | 80
fluctuation Efficiency 93% or more 95% or more 5 [ 400 | 580 | 300 | 540 | 400 | 90 | 45 12 | 90
rate - 7.5 | 400 | 630 | 300 | 590 | 470 | 100 | 50 | 12 | 135
and Capacity 7.5kVA or less 10kVA or more 10 | 400 | 630 | 300 | 590 | 470 | 100 | 50 | 12 | 155
efficiency | Three. [Toim 15 | 400 | 630 | 300 | 590 | 540 | 100 | 50 | 12 | 195
i ge 0, 0
phase | fucluation e 3% or less 2% or less 20 | 400 | 630 | 300 | 590 | 540 | 100 | 50 | 12 | 220
Efficiency 95% or more 97% or more 25 | 460 | 740 | 300 | 690 | 620 | 110 | 55 | 16 | 300
30 [ 460 | 740 | 300 | 690 | 620 | 110 | 55 | 16 | 325
Single-phase |  Class A 2kVA or less, Class B 3kVA or more 35 | 500 | 830 | 300 | 780 | 690 | 110 | 55 16 | 370
Insulation class Note 2 50 | 500 | 830 | 300 | 780 | 690 | 110 | 55 | 16 | 430
Three-phase | Class A 60kVA or less, Class B 75kVA or more 75 | 580 | 910 | 400 | 850 | 720 | 150 | 55 19 | 580
X Resistance Dimensions of the non-standard type may differ from these.
Limitof G A 557 or less method with )
temperature rise Class B 75C or less temng?ﬂergtm"c HMExternal view ‘
Lightning surge conversion rate 1/1000 or less bl 4+ + ( 4 Ho¥E % pe

Note 1: Products can be manufactured with other capacity besides standard one.
Note 2: Products can also be manufactured with insulation type H.
* Example of AC withstand voltage symbol 1.
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Product lineup

H Lightning protection products

Lightning transformers

Lightning surge conversion rate less than 1/1000 high performance lightning transformers

STC (cabinet type)

Lightning transformers are used for surge protection of power supplies for
low voltage power distribution equipment such as in equipment rooms,
radio relay stations, mobile telephone base stations, etc.

The unit comprises a static electricity

shielded high withstand voltage

insulation transformer (protecting the earth) and a power supply SPD
(protect between devices and the earth), proving effective shutout
against induced lightning surge and earth potential rise.

ECircuit diagram

For single-phase
U
QOutput
(device side)
\
\—o En

U
Input
(power distribution
line side)

For single-phase three-wire

Input U u
(power H
ditibution O© 3
line side) :
\ i \

o

En

For three-phase For three-phase (with withstand voltage protection circuit)
u ———oU uo ouU * ‘V*
\ ——oV\/ Input  \/ o— —oV /{/ .
Input (oower
(power distribution distribution
fine side) yy ——oW line side) Wo- J L oW SIC
SPD for power supply
0 = . 1S S
EMModel identification OSTC -0 00000
[ [ ————
Connection type AC withstand voltage Capacity Input side Rated voltage Output side Rated voltage Other functions Color
Symbol Type Symbol | Primary | Secondary Symbol| Capacity |Symbol| Capacity Symbol Voltage Symbol Voltage Symbol Function Symbol Color
1 |single-phase 1 [10kv] 3kv 501] 500vA [153] 15kVA 1 [100v 1 [100v S| RP-200 type with SPD 1| 7.586G 6/1.5 Semigloss
3 | Thvee-phase 2 [ 3kv [10kv 102] 1kVA [203] 20kVA 2 [200v 200V R S100, 5200, $400—S type with SPD 2 | 7.5BG 6/1.5 Gloss
4 |Reverse v 3 | 3kv | 3kv 202 2kvA |253] 25kvA 4| 400v 4| 400v G | with withstand voltage protection cicuit 3 | 758G 7/1.5 Semi-gloss
5 Scott 4 [10kV|10kV 302| 3kVA |303| 30kVA 5 200V Single-phase three-wire 7 | 100/200V Single-phase three-wire: (in combination with S type SPD) 4 | 5Y 7/1 Semi-gloss
5 |15kv] 3kv 402| 4kvA |353] 35kVA (with center open terminal) with withstand voltage protection circuit 5 [ 2Y7.5/1 Semi-gloss
P nd vou -
502| S5kVA |503| S50kVA 6 100/200V Single-phase three- (in combination with RP-200 type SPD) 6 | N7 Semi-gloss
752| 7.5kVA [753] 75kvA wire (with neutal point terminal) 7 | 2.58 6/3 Semi-gloss
103| 10kVA
L. BDimensions - mass (For single-phase)
M Characteristics . —
Capacity Dimensions (mm) Mass
Item Performance Remarks (kVA) H w D A B (kg)
0.5 400 300 300 260 260 30
Input/output voltage AC100V, AC200V, AC400V, AC100/200V 1.0 400 300 300 260 260 50
Single-phase (two-wire,three-wire) 20 450 350 400 360 310 80
Connection type (No. of phases) ! ol ’ g : 3.0 450 350 400 360 310 70
three-phase three-wire (delta connection) 5.0 550 500 500 400 460 130
Single-phase 0.5-30kVA 7.5 650 500 500 400 460 150
Capacity Note 1 10.0 800 550 550 450 500 175
Three-phase 5-100kVA 15.0 800 550 550 450 500 200
- 20.0 800 550 550 450 500 250
Operating frequency 50Hz/60Hz 25.0 900 650 600 500 600 280
Insulation resistance 100MQ or more at DC500V _30'0_ 900 650 600 5_00 600 300
Dimensions of the non-standard type may differ from these.
_ Input to output AC10KV (for 1 minute) BDimensions - mass (For three-phase)
\\,’Zﬁgzg??) Input to earth Impulse (1.2/50us) 30kV Capacity Dimensions (mm) Mass
) (kVA) H w B (kg)
Output to earth AC3KV (for 1 minute) 5 600 550 450 350 500 105
K 7.5 600 550 450 350 500 140
S Capacity 1kVA or less 2kVA 3kVA or more 70 800 600 250 350 550 165
ingle- | Voltage o 9 o 15 800 600 450 350 550 195
vl phase | fuctuation ate 5% or less 4% or less 3% or less 20 800 600 250 350 550 240
A Efficiency 93% or more 95% or more 30 | 900 | 700 | 500 | 400 | 650 | 305
= are 40 900 700 500 400 650 385
efficiency Capacity | 7.5kVA or less 10-30kVA 40kVA or more 50 900 700 500 400 650 425
Three- | Voltege o N N 75 1,000 800 600 500 750 540
phase | fuciuation rate 4% or less 3% or less 3% or less 100 1,000 800 600 500 750 630
Efficiency | 94% or more 95% or more 96% or more Dimensions of the non-standard type may differ from these.
Single-phase Class B .E_Xternal Q Q Q | Q
Insulation class Note 2 view
Three-phase Class B -
Resistance T . .
Limit of temperature rise 75C or less mzm?e:?h
y ]
temperature 40C
=
Lightning surge conversion rate 1/1000 or less I .
™~ " "
Note 1: Products can be manufactured with other capacity besides standard one.
Note 2: Products can also be manufactured with insulation type H. ‘ \?V ‘ ‘ é ‘
* Example of AC withstand voltage symbol 1.
K==\
D
4-¢15 4]
holes
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What is earthing?

Earthing is the electrical connection of machinery and equipment to the ground, via a conductor.

Equipment that is normally earthed would include various kinds of electrical appliances (for power supply, communications,
signaling, wireless, etc.), lightning protection equipment (lightning rods, overhead ground wires, etc.) , and electric protection
equipment, etc.

In order to earth something, electrical terminals need to be connected to the ground. Earth electrodes perform the role of
electrical terminals, and a variety of earth electrodes can be installed, depending on economical and constructional situations.

Purpose of earthing

Earthing plays a very important role of protecting human operators against electric shock in the event of a lightning strike or
malfunction of electrical equipment, and also protects the equipment against insulation breakdown.

1 34 2 3 3 § 4 § 5 § 6

Preve'ntion of Suppression Prevention of Prevention of Pre\_/ention of Reliqble

electric shock ey — Y damage to fire and operation of

and fire due to It d communi- damage due protection relay
leak current alistats Sl cations to lightning apparatus

Types and features of earthing installation

When starting earthing installation, it is necessary to plan carefully what kind of earth electrodes will need to be used
in order to secure the required earth resistance. Each site will have its own restrictions due to the topography, area and
buildings and structures, etc., and consideration also needs to be given to future construction plans. The table below shows
some of the typical earthing installation methods that are currently in use, and describes the special features of each.

B Representative earthing installation methods and their features

e . Features
Type and classification of Installation method Working »
electrodes Durability | Economy
area
Rod Rod insertion method A simple method of inserting connected earthing rods into the ground. Restricted| Good |Excellent
electrode
Boring method Method of inserting electrodes and conductive materials into bored holes. | Restricted | Excellent| Acceptable
Earthing plate Metal plates (90X 90) are laid in the ground, horizontally or vertically. Medium |Excellent| Good
elgé?rtgde Cor;?rli’gg‘fgc(t:%%(gete SAN-EARTH conductive concrete is laid around the lead wires. Medium |Excellent | Excellent
P . Strip electrodes are installed in a combination of SAN-FLEX conductive : Especially
SAN-FLEX wiring installation coated wire and SAN-EARTH. Medium |"5 diient | EXcellent
Buried earth Bare wires are laid to a shallow depth. Medium | Good Good
Mesh earthing Buried earth wires are laid in a mesh format to a shallow depth. Large Good Good
Earth red%g?r?guﬂg’t%rial Conductive materials are laid around buried earth or other earth electrodes. | Medium |Excellent| Good
resistan
?gdsl}gin%e Eesiehite el Electrolytic solution (soil conditioner) is injected into the ground around
method m);terial € | the earth electrodes. Care needs to be taken with regard to the effect on | Medium | Acceptable| Good
humans, livestock and plants, etc.




Product lineup

B Earthing related products

Earthing tecnology and
earth grounding materials

Special features of SAN-EARTH Earthing Enhancing Compound

SAN-EARTH is a non-polluting earthing product whose main components are special carbon particles and cement.
Moreover, because it is a good conductor, it provides stable and permanent earthing.

Excellent earthing
effects

Because of its powdery, granular composition,
SAN-EARTH is easily assimilated into soil
and makes contact with the ground over a
large effective area. SAN-EARTH delivers an
excellent earthing effect that is not possible
with conventional earth enhancing materials.

Simple and
economic installation

In principle, M5C does not require water when
being installed. Because roots and protruding
rocks do not interfere with the installation,
significant labor savings can be achieved. Also,
the material can be freely installed on sloped
sites and is ideally suited to all manner of earthing
installation.

Corrosion prev-

ention effect

There are many different
causes of soil corrosion, but
earth wires set in SANEARTH
do not suffer from corrosion, in
comparison with wires simply
laid in the soil.

Non-pollution

SAN - EARTH is a very
stable substance that does
not leach into the ground
or alter due to electrolysis,
thus it provides non-polluting
earthing.

SAN-EARTH types and applications

SAN-EARTH is available in three types, M1C, M5C, and B5C. The main applications and methods of installation of each
type are as described below.

Type Applications Installation methods Amount per bag
M1C Pasting Mixed with water into a paste consistency, then mortared onto concrete or bedrock, etc. 25kg
M5C Scattering Scattered in powder form. 25kg
B5C Boring Mixed with water into a liquid consistency and then injected by pump. 25kg

Earthing installation work using SAN-EARTH
SAN-EARTH (M5C) strip installation work

SAN-EARTH (M5C) absorbs the moisture in the surrounding soil and hardens naturally, making it ideal for installation in
locations where it would be difficult to transport water.
Examples of how SAN-EARTH (M5C) is used in construction work are shown below.

M Basic construction method

Approx (1) Lay earth wires.
20 / Insulated cable (2) Scatter SAN-EARTH so that the earth wires are

completely covered.

(Thickly around the earth wires, thinly at other
locations)

(3) About 30cm of the covered part of the rising
section of the earth wire is also embedded in
SAN-EARTH.

/ (4) Carefully backfill with soil to a depth of around

Backfill(5)

Backfill(4)

50~75cm

—on—

/ €))

(2)SAN-EARTH  (1)Buried earth (2)SAN-EARTH
(Earth section only is thickly covered)

10cm and tread down to compact it.
(5) Completely backfill with soil.

Note: If the earth wires are not completely covered with SAN-
EARTH, they may corrode due to electropotential
difference and the effect of electrolytic corrosion
prevention will be lost.

Bl Example of laying SAN-EARTH M5C

o

SAN-EARTH

( Mareonita )

net25kg

& SANKOSHA

Laying SAN-EARTH M5C *One 25kg bag of M5C will cover approx. 3 meters (width 50cm) .

l S10npoJd palejad Suiyiieg dnaul| }Jonpodd
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Product lineup

B Earthing related products

Earth grounding materials

SAN-EARTH (M1C) conductive concrete installation work

This is a simple installation method where the earth wires are laid in a trench around the outside of the foundations of a
building or structure, and SAN-EARTH conductive concrete is installed so that the wires are covered. The basic installation
method of SAN-EARTH M1C is shown in the illustrations below.

80

H Basic construction method 1

M1C Earth
@ Mm@ Earth
(1) Earth wires are laid in a trench around the outside of the
foundations.

(2) SAN-EARTH conductive concrete is installed so that
the wires are completely covered. SAN-EARTH M1C
(25kg) is blended with approx. 7 liters of water.

(3) About 30cm of the covered part of the rising section
of the earth wire is also embedded in the conductive

l Basic construction method 2

————Concrete
I
M1C Earth
wires

@ M (2) (4)

(1) The earth wire is laid inside the foundations.

(2) SAN-EARTH conductive concrete is installed so that
the wires are completely covered. SAN-EARTH M1C
(25kg) is blended with approx. 7 liters of water.

(3) About 30cm of the covered part of the rising section

of the earth wire is also embedded in the conductive
concrete.

concrete. (4) When the SAN-EARTH mortar is dry, the next step of

the process is to lay the foundation concrete.

W Example of laying SAN-EARTH onduct_ive concrete M1C

-

Laying SAN-EARTH M1C *One 25kg bag of M1C will cover approx. 3 meters (width 30cm)

Deep-buried earthing method (boring method)

For locations where it is difficult to secure ground for earthing, such as power generation stations or substations, etc.,
the deep-buried earthing method (boring method), which uses the deep underground, is very effective. In the deep-buried
earthing method, boring machines drill holes between 5 to 15cm diameter into the ground and electrodes are inserted into
the holes. Compared with other installation methods, this method is able to achieve excellent earth resistance with relatively
little work.

In Sankosha’s Deep-buried earthing method there are the SAN-EARTH method and the SAN-FLEX method, depending on
the earth electrode that is put in the ground.

Inject
SAN-EARTH

Hose
connector

H SAN-EARTH deep-buried earthing
& il $ ,'.:. 1: =

Earth
wire

Wire band

Coupling




SAN-FLEX wire installation method

The SAN-FLEX wire installation uses SAN-FLEX
wire (conductive coated wire) that enables long lasting
earthing work in severe environments, such as railway
tracks where direct current flows into the ground, or in
coastal areas where there are tides, etc.

@®Long life
@Excellent anticorrosion
@Patent product

—<
—

Cria
NI SHIEES Heat-shrinkable tube

Fixing bolt

—_

Earth wre%

(IV wire)
4
%
00,77

SAN-FLEX wire
(38mii to GOmi)

SAN-EARTH

Connection to the earth by Gel box
T connector (water proofed)

Spiral earth method

Connection of straight line section

T-shaped connector

SAN-FLEX wire

Gel box or heat-shrinkable tube

Connection of split section

T-shaped connector

N SAN-FLEX wire
Gel box

In spiral earth method, SAN-FLEX wire
(conductive coated wire) is wrapped around
a concrete pillar and it obtains the low earth
resistance from the iron bars inside the concrete
pillars. This method is suited for concrete pillars to
achieve 100 Q resistance.

Features 4

@New construction and grounding construction in one time
@Execellent site utilization ratio

@Execellent corrosion protection

@Patent product

M Installation example

Concrete
pillar

SAN-EARTH (for
slurry poured in

Additional construction work

SAN-FLEX assembly

additional earthing)

G.L —

T\

SAN-EARTH
SAN-FLEX wire

500 - 750

Al |

Additional construction length
(width approx. 500)

approx. 300

IR

s

; : Spiral earth
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SAN-EARTH underwater electrodes

SAN-EARTH underwater electrodes use titanium

for the electrodes and the conductive portion from .

underwater, and the earth electrodes are covered M Installation examples
in the conductive concrete SAN-EARTH to form
a single earthing unit. They come to the fore in '
obtaining earth resistance on cliffs where lighthouses To equipment \; yire (60sq)
are built and on sea-going facilities, etc. J\/

@Electrode for sea
@Patent product GL.

IV connection terminal
(Water proofed)

Protecting tube
Quaywall E

Sea level i Fixing saddle

Anchorbolt fixed to
concrete wall

Titanium belts t1
(Width 40mm)
(2 stripes)

SAN-EARTH
underwater electrode

Anchorbolt fixed
concrete wall




SAN-FLEX kit method

The SAN-FLEX kit earthing installation method involves a
combination of SAN-FLEX wire (conductive coated wire)
covered with carbon breeze and San-mat that enables long
lasting earthing work in severe environments, such as railway
tracks where direct current flows into the ground, or in coastal
areas where there are tides, or mountain installations where it is
difficult to bring in materials.

Features 4

@Excellent anticorrosion
@Easy installation
@Patent product

’\ SAN-FLEX B type (no wire for rising)
—

\/\/’\

SAN-FLEX A type
(with IV wire for rising)

IV wire

*San-mat is installed over the
entire excavated surface.

Feathered earth

!

The SAN-FLEX kit is available in A type, with connected IV
wire's rising section, and B type for connection. (Photograph
shows A type.)

With a feathered earth, vanes spread out on either side
of a metal strip, it steadily reduces earth resistance and
surge impedance. The pointed tips of the vanes promote
the smooth discharge of electricity into the soil. They are
particularly effective in reducing surge impedance from
power transmission towers and in earthing wind power
facilities.

@Making surge impedence lower
@ Corrosion protection
@Patent product
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B Earthing related products

Direct strike protection systems

84

Lightning protection system 500

Lightning protection system 500 provides highly effective
protection against equipment damage due to direct
lightning strikes on wireless relay stations and wireless
base stations, and against lightning reflux current caused
by direct lightning strikes. It is a direct strike protection
system whereby insulators are used to isolate lightning
rods and other air terminating sections from towers and
buildings, lightning current is conducted downwards by
highly insulated lightning cables (Sankosha product),
and lightning current caused by direct lightning strikes is
diverted through earths bored deep into the ground and
discharged away from the surface.

Features 4

@High-insulation, High-voltage
@Restrains rise of grounding potention
@Patent product

M Installation example

Lightning

Lightning cable 500
Polyethylene spacers
Conductor

(wiring out sjde type)
Earth terminals

Integrated
lightning rod

Highly insulated
lightning cable

For fall prevention

Inner semi-conductive layer

Termination
(in air)

Insulator

Retaining tape
Special sheath

Insulation zone

Termination
(in ground)

Bare
copper
wire

electrode zone
f ol

Earth

Outer semi-conductive layer
Copper tape shielding layer




Product lineup

ElLightning observation products

Surge counter

SCAR11X

Counts surge current 10/200us, more than 10A flowing
on earth circuit.

B Characteristics

Item Performance

Measurement method Current detection by CT

Detection current value Impluse 10/200us, 10A or more

Display Count displayed by electronic counter

Eover Lithium battery for electronic counter

(battery life 5 years or more)

SCAR11X

Dimensions: W65XD108.5XH35 (mm) (Except projecting part of through terminal)
CT through hole ¢8

SCAR11Y

Counts surge current 10/200us, more than 10A flowing
on earth circuit. SCAR11Y has output contact.

B Characteristics

Item Performance

Measurement method Current detection by CT

Detection current value Impluse 10/200us, 10A or more

Display Count displayed by electronic counter

Contact output 1 make 70ms

Operation confirmation

UTGitem (e @M Confirmation counter and LED display

Lithium battery for electronic counter
(battery life 5 years or more)
R6 (AA) size battery for display output
(battery life depends on operation condition)

Power

e ® SCAR11Y

Dimensions: W95XD173XxXH60 (mm) (Except projecting part of through terminal)
CT through hole ¢8

SCART1T1DL-1

Detects lightning surge current flowing on earth line by
lightning strike and records day and time. When errors or
failures occur in facility, it can decide whether lightning
causes.

B Characteristics

Item Performance

Measurement method Current detection by CT

Detection current value Impluse 10/200us, 10A (£20%) or more

Item Performance Remark

Interclock Auto set by PC time Data setting

Minimum recording

interval 1 time/ second

: +1mi
Time accuracy +1minute / month

(about 20°C)
Record score 16,000 EEPROM (Non-volatile)
Built-in battery CR-2032 1 year life (exchangable)

Data setting and PC original software

PC original software

recording (accesary)
— USB special cable
Communivation usB (accesary)

SCAR11DL-1/WP2

Dimensions: W123XD101XH217 (mm)
CT through hole ¢ 30

HWProduct type identification
SCAR11DL-1/[] []
T

1 :[=1000mm=10%
2 :1=2000mm=*10%
3 :1=3000mm=10%
4 :1=4000mm=10%

None : Indoor
WP :Outdoor
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Bl Lizhtning observation products | LISNTNINE surge detection device
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Simple type Lightning surge
current detection device
Surge print B

Lightning surge current trace flowing in a line (earth line
etc) can be checked by looking.

@One-touch mounting to earth line or signal line (effective to
mount to earth line with SPD)

@'Line" on display by passing lightning surge

@3 type lineup (S:1.25~3.5sq, M:5.5~8sq, L:14~38sq) for
applicable cable diameter

@ Non-power required, disposable product

@Patent product

@Trademark: SURGE PRINT

Surface (Surge cur-
rent detected)

Surge memory
SM-3A

Intergrates wave peak value of lightning surge current
induced in a line and continuous time product as energy
amount. SM-3A displays 3 ranges by input current value
based on 10/200us lightning surge waveform. Therefore,
it estimates more current when longer than 10/200 u
s waveform, less current when shorter than 10/200
us waveform. There's the composition of a outside
attachment CT and a plastic case built-in electronic
counter. Current is powered by the lithium battery in the
electronic counter. Non-maintainance usage.

B Characteristics

Item Performance
Detection method Integrating detected current by CT
Standard waveform 10/200us
Detection current value 10A, 30A, 100A
Time resolution 50ms or more

Operation check for each counter enabled by TEST

gligetion switch. Reset function

Power Lithium battery (battery life 5 years)

3

CcT
Y—tidgy—
SM-3ak
5 SANKOSHA

Dimensions: W95XD158XH60 (mm) (Except projecting part of through terminal)
CT outer diameter ¢ 50 inner diameter 15 thickness 28



B attets | Lightning surge detection device

Surge monitor Features o

@Calculating lightning surge detection time, peak current, surge

S M 1 0_0 0 2 count and electric charge and displaying on body screen

@Monitoring integrated value of electric charge, contact output
Detects the current waveform of lightning surge flow on enabled by set threshold value
line such as earth line etc. and measures detection time,
peak current value, surge count value, electric charge.
*Electric charge is calculated from detected lightning
surge current waveform. M Characteristics

@Data management by special software, CSV output enabled

ADD' ications Iltem Specification
@Observation and evaluation of lightning surge current invaded in SERET Split CT inner diameter $20
commnucation equipment room Measurement current range 200A~10KA (Absolute value)
@ Observation and record of lightning surge current in earth line Resolution 10 bit
@Patent product Measure- | peak value Within +10% (10/200us 1kA)
ment
accuracy | electric charge Within £20% (10/200us 1kA)
Detection time, peak current value, surge count
Recording data value, electric charge, integrated value of
electric charge
Maximum recording data
number 256
Data display Body screen *
Communication interface RS-232C
DC power supply DC24V (DC20V~DC28V)
Power
AC adaptor DC5V
Alarm contact output Non-voltage contact
Operating temparature -10C~+60C
Operating humidity 90% or less, no consendation

% Option: Special software, RS-232C cable
Installing software to customer's PC, Connecting SM10-002 with PC by RS-
232C cable then numericial statement displayed on PC enabled

SM10-002

Dimensions: W122XD77 XH39 (mm)
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e e, | Lightning detection device for wind turbin
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Wind turbine lightning
measurement device
SC-AT-WT-01

Calculates lightning peak current and records in a control
unit. SC-AT-WT-01 can output lightning data.

@Sensor unit installed around lower part of wind tower body

@Transferring data which sensor unit records to control unit,
calculating peak current

@ Contact output of recording data in control unit

@Fixing sensor unit with steinless band to tower body

@ Tower diameter 3.5m~4.5m enabled

Sensor unit

Control unit

B Configuration

. Inside tower: Outdoor
Control unit !

Signél line
protecting tube []
Signal cable

<o

Control unit external view @

y,
Mainib

Sensor unit
Data output

(SD card) ;
Contact Power line : V"Sat}ﬁg‘{L?g
signal (AC100V !

line /200V)
Control unit internal structure Sensor unit installation
M Characteristic Minstallation example
Item Performance 3.5m~4.5m
Sensor Current detection sensor

Detection peak current 0.5kA~B0KA (Tower body diameter 3.5m~3.9m) Stainless band

range 0.5kA~80KA (Tower body diameter 4.0m~4.5m)

Accuracy +30%

Time Real time clock IC (Internal clock)

Accuracy of time About 1 minute (Lunar equation) ’j)yrm unit
jmmmm e

+ Current peak value (positive value irrespective of direction) 1

Lightning information . Detection time |:| |

I

I

I

Power AC100V, 200V | !
’ |

- Drawing data from SD card Sensor unit | :

Other - None-voltage contact (Rating: DC30V, 1A) | Inside tower (AC) |

- Trigger level selectable (500A,2kA,5kA,10kA,20kA) | e |

- Tower diameter 3.5m~4.5m enabled




Product lineup

B Obstruction light

Medium intensity and low intensity obstruction light

Small, light, and long-life obstruction light using LED

OM-6C medium intensity
obstruction light (red)

OM-6C type medium intensity obstruction light (red) uses ultra-bright LED as its
light source to provide greater conservation of electric power, a smaller and lighter
body and a longer life, compared to the conventional light bulb system.

Features ¢
@ Super long life (30,000 hours)
Using an LED as the light source enables the light’s life to be extended. This allows reduction
in maintenance and inspection when the lights are installed in high and dangerous locations,
and also cuts down on maintenance labor costs.
@Small and light (less than 11kg)
@Low power consumption
By using ultra-bright LED, this product only uses 1/25 of electric power compared to the
conventional light-bulb system light.
@ Visibility
The flickers of LED are similar to those of light bulbs to give natural visibility.

B Characteristics

Item Performance

BMExternal view

Mounting holes ¢ 18mm
on the circumference ¢ 340mm

Light source Ultra-bright LED

approx. 318mm

Flood light Emission with afterglow which is similar to light bulbs

Maximum luminosity 2000 cd (candela) =25%

Rated input voltage AC 100 V£10%

Effective power 35W+20%

Operating temperature -30C to +50°C

Storage temperature -30°C to +60°C

Maximum wind speed 90 m/sec

Rated life 30,000 hours

Mass: approx. 11 (kg)

approx. 277mm

approx. 145mm

Longer life obstruction light using LED

OM-3C low intensity obstruction light

OM-3C type low intensity obstruction light uses LED as their light source, giving
them longer life, low power consumption and compact size.

Features ¢
@ Super long life (30,000 hours)
Using an LED as the light source enables the light’s life to be extended. This allows a
reduction in maintenance and inspection when the lights are installed in high and dangerous
locations, and also cuts down on maintenance labor costs.
@ Low power consumption
By using ultra-bright LED, this product is able to achieve low power consumption of less than 5W.

B Characteristics

BEExternal view

Mass: approx. 2.5 (kg)

Item Performance
(192mm)
Light source Ultra-bright LED
Flood light Red fixed light
Maximum luminosity 32 cd (candela) or more
Rated input voltage AC100V TTIHE c
Effective power 5W or less / §
g D A
Operating temperature -30C to +45C
Storage temperature -30C to +50°C
] (]
Maximum wind speed 90 m/sec — —
Rated life 30,000 hours ¢ 140mm

Parallel screws for tubes
G3/4(PF3/4)

Mounting holes ¢18mm
on the circumference ¢110mm
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Low intensity obstruction light and
ElObstruction light | solar power generated low intensity obstruction light system

Obstruction Light that utilizes electrostatic induction from electrical power lines

OM-3B low intensity obstruction light

(Electrostatic induction method: SI method)

When overhead earth wires are partially insulated, electrostatically induced power can be
drawn from power lines by the capacitance between the power lines and the insulated
overhead ground wires (I GW). Obstruction light that uses electrical power obtained in
this way as their power source are called electrostatic induction method obstruction light.
In the electrostatic induction method, insulating the overhead ground wires makes it
easy to extract electrical power, making it possible to install obstruction light in locations
where it would be difficult to lay power lines, such as riverbeds and mountainous regions.
Also, since the electrostatic induction method does not involve any connection to power
lines, it is a safe method that does not allow general users to be affected by irregular
voltage resulting from lightning strikes on towers, etc. Using power electrostatically
induced from power lines to light obstruction light is extremely effective in saving energy,
reducing installation costs and providing long life lighting.

Mass: approx. 8 (kg)

M Characteristics MSample configuration of electrostatic induction method
Item Performance Earth wire device (arc hom) - OM-3B type light HMExternal view
Light source Red neon tube gqo—' [N (5—=) 210mm
160mm
Flood light Red fixed light Coupling
device
Maximum luminosity | 32 cd (candela) or more
Insulated overhead_—|
Rated current 20mA earth wire
Frequency 50 Hz or 60Hz
£|
i £
Rated life 5,000 hours or more OM-3B type light §
= « =
Waveform compensation device S —
= Intermediate N —
earth device
£l
M16 3

Solar power generated
low intensity obstruction
light system

This system uses energy obtained from solar panels to power energy-saving
OM-3C obstruction light.

The system can be installed in mountainous regions and other locations
where there is no commercial power supply available.

HMsystem configuration

Solar panel Solar power supply control device Obstruction light control console

Automatic
flashing device ﬁ --------
ﬂ Recharge SR | Broken # BMPower supply control device

Inverter
ntroller core . .
eonrete installation example

detection

Storage Control circuit

M Solar power supply 1 Fe———e

control device ] ]

external view H H H H
(example) o

oo il |

| | |

| L1+ [ i

Approx. 1150 Approx. 850




information about

ning - Glossary

Basic information about lightning-1

1. How lightning happens

It was the German Winkler and the American Franklin that first expressed the notion that lightning was a release of electricity in the
atmosphere. Franklin’s famous kite experiment took place in 1752 (from: http: //www.ushistory.org/franklin/info/timeline.htm). Today, some
260 years later, thanks to the research of many people, we know much about the phenomenon that is lightning, but there is still much that
we do not know.

1.1 Types of lightning

There are different types of lightning, depending on the cause of the lightning, but there are usually three main types.

In fact, lightning is often caused by a combination of factors, rather than a single factor.

(1) Heat lightning

Strong sunlight in midsummer produces hot air near the surface of the ground. This can result in updrafts which produce heat lightning.

(2) Frontal thunderstorms

When lightning is caused by the collision of a cold air mass with a warm air mass, this is called a frontal thunderstorm. The lightning
that occurs when warm air is pushed upwards by cold air is called cold front lightning, and the lightning that occurs when warm air rises
alongside the cold air of the lower strata is called cold front lightning (Figs. 1 and 2).

Thundercloud Thundercloud

T~ Warm air
mass

Cold air mass

Cold air mass Warm air mass

Figurel. Frontal thunderstorm (cold front thunderstorm) Figure2. Frontal thunderstorm (Warm front thunderstorm)

(3) Cyclonic thunderstorms
Cyclonic thunderstorms happen when there are updrafts in areas of low atmospheric pressure and near the center of typhoons and the like.

1.2 How thunderclouds occur

One of the most common features of clouds that produce lightning is the presence of strong updrafts extending to an altitude of several
kilometers. The upper ranges of these updrafts reach altitudes where the temperature has fallen to below minus 20°C. Temperatures of
minus 20°C occur in the Japanese summer at between 7 and 8 kilometers above the ground. In Hokuriku area in Japan, in winter, these
temperatures occur at between 3 and 5 kilometers above the ground.

In the Japanese summer, heat lightning occurs in clouds whose tops are at between 8 and 16km high, and in winter in the north in clouds
whose tops are between 4 and 6km high. In summer, in order for updrafts to occur, there needs to be hot and humid air near the ground, with
a comparatively cold air mass above it. Summer days with strong sunshine are likely to cause heat lightning, and particularly when a cold
front moves across the Japanese archipelago, heavy thunderstorms can occur. Also, spring lightning in winter along the Japan Sea coast, a
great temperature difference is generated between the cold air mass coming from Siberia and the air temperature close to the surface of the
sea, causing frequent lightning in the snow clouds during November and December.

1.3 How thunderclouds form, grow and then disperse

Thunderclouds are large cloud masses with a diameter of several kilometers. These are called cells. In fact, a thundercloud is very rarely
only one cell, and usually comprises a cluster of several cells, and has a very complex overall structure.

Figure 3 shows a model that demonstrates how a single cell develops and eventually disperses.

15[ . r
_ 135 ® Raindrops
3 4.30 & T
f‘o' -30 § | * Snow
©

E g Water
= ~ a £ cryctals
< gl —~ -~ 40 & L -

L f L +28 9_1.0_@ Wind speed (m/s)

0 5 10
Distance (km/s)
(a) Cumulus stage

Distance (km/s)
(b) Mature stage

Distance (km/s)
(c) Dissipating stage

Figure 3 Thundercloud formation process

Cells in the cumulus stage are observed as vertically developing clouds that can attain a diameter of between 5 and 10 kilometers within
10 to 15 minutes, with a height of between 7 and 9 kilometers.

All of the air currents inside the cloud are updrafts. Cloud droplets grow within the cloud and large droplets of water and ice are formed and
the cell continues to enlarge. This is the beginning of the mature stage, and clouds in this form are called cumulonimbus. Part of the cloud
is dragged downwards by precipitation, creating downdrafts. During the mature stage, convection occurs due to the action of the updrafts
and downdrafts.

The updrafts are as strong as the upper layer, reaching speeds of up to 30m/s. The top of the cloud can often be as high as around 12
kilometers, and some have been as high as 16 kilometers. Lightning discharge is most common during this period. The mature period
can last between 15 to 30 minutes, after which the updrafts begin to fade away, leaving only the downdrafts. The cloud then enters the
dissipating stage. The rain becomes weaker than in the mature stage, and stops after about 20 minutes.
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Basic information about lightning-2
2. Structure of thunderclouds

2.1 Electrical charge distribution in thunderclouds

Figure 4 shows the electrical charge distribution inside a thundercloud in its
mature stage. The positive charge is distributed widely at the top of the cloud,
while the negative charge is distributed vertically, in a column.

Also, there are positive charges distributed locally near the base of the cloud.

2.2 Summer thunderclouds and winter thunderclouds

In winter, because the temperatures are low, thunderclouds form at relatively
low altitudes of several kilometers, with the base of the thundercloud close to
the ground. Close to the ground, the speed of rising air is affected by the ground
surface and may be 5m per second or lower. Since this is lower than the 11m
per second falling speed of the negatively charged graupel, which quickly falls to
earth as soon as it is charged, it remains in the cloud for only a short period of
time. Since it is difficult for negatively charged particles to build up in the cloud
base, there is a great deal of positive discharge. Also, since the cloud base is
quite low, upward discharge is often observed.

Basic information about lightning-3

3. Lightning discharge

o
T

Altitude (km)

4]
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Fig. 4 Electrical charge distribution inside a thundercloud

4 8 12 16
Ground surface
(a) Summer

~": Cloud outline seen by naked eye
/~ : Outline seen by radar echo

: Middle troposphere wind direction
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_-30_
_-20_
— 10—
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e
4 8 12 16(km)
Ground surface or
sea surface

(b) Winter

Figure 5. Summer and winter mature stage thundercloud sell charge distribution
(Kitagawa: From IEEJ Joint Research Materials on Discharge and High Voltage ED-90-134)

The positively charged and negatively charged particles in a thundercloud separate, with the positively charged particles mainly in the upper
portion of the cloud, and the negatively charged particles in the lower layers. When sufficient charge has accumulated, the limit is reached and
the insulation in the air can hold out no longer. An electrical discharge occurs in order to neutralize the conditions. The discharge of positive
and negative charge that occurs in the thundercloud at this point is called cloud discharge. The discharge between the electrical charge (mainly
negative) in the cloud base and the charge induced in the ground surface is a ground discharge, and this is called cloud to cloud lightning.

In either case the electrical discharge is very large and the electropotential difference between the two poles just before the discharge can be
anywhere from 100 million to 1 billion volts, with a charge neutralization of about 10 Coulomb (Source: representative values for lightning current
parameters (logarithmic normal) taken from JIS Z 9290-4 table JB.1EC62305-1-CIGR), and a discharge path of up to several tens of kilometers.

Basic information about lightning-4

4. Lightning quantities
4.1 Thunderstorms

(1) Regional distribution of thunderstorm days

A map that shows where thunderstorm days have occurred is known as an IKL map (isokeraunic level map). Figure 6 shows an IKL map
of Japan. The map shows the thunderstorm days occurring over a period of one year, on a regional grid with longitude and latitude divided
every 15 degrees. Areas of frequent thunderstorms in Japan are the Hokuriku region, the mountain areas of northern Kanto, the areas around
the Suzuka mountain range of the Kinki region, and those parts of Kita-Kyushu around the Hita basin.

(2) Density of lightning strikes to ground

Frequent lightning areas in Japan
- Hokuriku
- Eastern Kanto 30 to 35 days

- Kita Ky

ushu

30 to 40 days

25 to 35 days

Fig. 6 Annual distribution of thunderstorm days (1954 to 1963)

One example of the relationship between IKL and the density of lightning strikes to ground Ng (number of lightning strikes to ground per

square kilometer in one year) is shown in the following equation (1).

Ng = 0.1 X IKL (strikes/ km?/ year) (1)

(3) Monthly and hourly occurrence of thunderstorms

In Japan, thunderstorms occur most frequently in the months of July and August. Most of these are summer heat lightning. Hourly statistics
show that summer heat lightning occurs mostly between the hours of 2pm and 4pm. Frontal thunderstorms that occur as the seasons
change, and winter lightning in the Hokuriku region, do not exhibit any particular time characteristics.



Lightning surge occurrence and size-1

1. Lightning strikes € 9NN Kinugawa Line
Lightning strikes to earth occur with the density expressed in the equation (1), above. There are 1] — Szper
no organized statistics that show exactly where lightning strikes occur, but tall towers, power %60 NN = Ljeniing
transmission cables, lightning rods placed on tall buildings and structures and tall trees are often é ‘2‘2 gggf\?”v ‘\\ \ Comittee
struck, as are people hillwalking or in wide open spaces such as sports fields and golf links, etc. % 10 'ab°'a;\°lgE /‘\\\

§ 1 Berger \
1.1 Lightning strikes to power transmission line 0.1
IIt has been proven that there is a correlation between power line lightning strike rates oot 510 50100 500

Lightning current (kA)
Fig. 7 Comparison of lightning current cumulative
frequency distribution curves

and IKL (number of thunderstorm days per year).
And, as shown in the figure 7, according to various statistics on the size of the lightning
current, there are reports ranging from 5kA to 200kA.

@ 100
Most of the lightning current is negatively charged, with wave peak lengths often §
between 2 and 4us, and mostly within a 1 to 20us range. § 10 / KL
Wave tail lengths fall within a 10 to 100us range. :_’>) 1 :fo

o 0.1 —=20
1.2 Site surface area and lightning strike frequency £ -%
According to US statistics, for 30 thunderstorm days, in other words IKL30, there are on go oot 28
average four lightning strikes per year per square kilometer on flat ground. £ 0.001

.ED 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08

Figure 8 shows various IKL as parameters of surface area and annual lighting strikes,
given this rate of lightning.

Site surface area (m?)
Fig. 8 Correlation between surface area and lightning strikes

Lightning surge occurrence and size-2

2. Induced lightning

=
Impulse voltage that is induced into overhead lines and other conductors after lightning m§§ 10! -
discharge from cloud to ground or cloud to cloud is called induced lightning. é«; £ /;Sefgsiﬁglbe’
2.1 Induced lightning in communication lines 285
Koga et al.”" measured lightning surge voltage V induced onto communication lines in NTT’ §§ é 1oty
s Utsunomiya region and showed the correlation between V and N, the cumulative occurrences g %E 102 Station o
of lightning surge voltage in excess of V per line, per single thunderstorm day, on subscriber 2 gé terminal
terminals and station terminals, as per Figure 9. From the relationship illustrated in Figure 9, we %ﬁ 3 —L T
can express the cumulative occurrences of lightning surge voltage in excess of V on subscriber 3 %,D-E 18\,6\,1900@311 8alue18 vl

terminals [times/ per line/ per thunderstorm day] Ns in the following equation.. Figure 9 Occurrence distribution for lightning

surge voltage on subscriber line systems

Ns=0.6 X 10%V-'® (2)
Also, the cumulative occurrences of lightning surge voltage in excess of V on station terminals [times/ per line/ per thunderstorm day] No
can be expressed in the following equation.

No=0.36X% 10*V-'¢ (3)

For example, from the equation for subscriber terminals (2), the occurrences per thunderstorm day per line where V = 500V or more is Ns
= 0.83, and the occurrences per thunderstorm day per line where V = 3Kv or more is Ns = 0.033. If we then look at IKL = 35 regions with
frequent lightning, we find the annual numbers of lightning strikes are 29 and 1.16, respectively.

2.2 Induced lightning on power transmission lines and distribution lines?
(1) Induced lightning on power transmission lines

If there is a lightning discharge in the vicinity of power transmission lines, lightning can be = 401
induced onto the power transmission lines, from whence it will run to the substation. The size s 301
of the lightning surge is proportional to the size of the electrical field generated by the lightning, § 201
and the height of the power transmission lines above the ground. According to measurements %" 18 ) ) ) ) )
taken so far, induced lightning voltage can be as high as 400V, but is mostly 100kV or less. ) 10 20 30 40 50
The waveform is a gentle one, with a crest front of between 20 to 30us, and wave tail length of _', ) Time [s] ) .
(a) Lightning current waveform of direct strike on

between 50 to 200us.
(2) Induced lightning on distribution lines™

chimney at Fukui Thermal Power Plant

Induced lightning on distribution lines has been measured using induced lightning surge automatic =75

measurement apparatus. According to these measurements, if the strike current of a lightning strike around 5 50

200m in the vicinity of distribution lines is of the order of several tens of thousands of amperes, then an ?O 25

induced lightning voltage of between 60 to 100kV may occur on the distribution lines. Figure 10 shows the £ Vo ) ) )

waveform of a direct lightning strike, compared with that of an induced lightning surge. Eo 10 2(1)_ ' 3[0 ] 40 50
ime [us

*(1) Koga et al.: Lightning surge waveform characteristics appearing on communication line terminals, Journal of
IEICE (B), J64-B, 7, 627/634 (July, 1981)

(2) Fujita: Lightning damage design for super high voltage substations Electrical Field Technology June, 1981

(3) Mitani: Recent lightning observation and results Electrical Review July, 1981

(b) Induced lightning voltage waveform from phase
conductor on chimney of distribution power lines
Fig. 10 Lightning current waveform
compared to induced lightning waveform
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Explanation of terms-1

1. Waveforms of impulse test voltage and current based on rules

1.1 Lightning impulse test voltage waveforms

The lightning full impulse-voltage waveforms prescribed by JEC-202 are as shown in Figure 11.

(1) Virtual zero time
This refers to the point where a straight line connecting the 30% crest point and
90% crest point in a wave front intersects the time axis.

(2) Wave front duration
This refers to the value obtained by dividing by 0.6, the time between the 30%
wave crest and the 90% wave crest in a wave front. (see Fig. 11)

(3) Effective wave front steepness
Obtained by dividing the wave crest by the wave front duration.

(4) Wave tail duration
In the case of single polarity lightning impulse voltage, this refers to the time
between virtual zero time and the half wave height point in a wave tail (see Fig.11),
and in the case of oscillating lightning impulse voltage, the time between virtual
zero time and the half wave height point in the first half wave tail.

(5) Test voltage waveform display
The following symbols are used to display the lightning impulse voltage waveform of
the wave front T1 (us) and wave tail T2 (us).

+T1/ T2 (us)

The plus and minus signs indicate the polarity of the voltage.
The standard lightning impulse voltage used in lightning impulse voltage tests is a
+1.2/50us single polarity full waveform voltage.

1.2 Impulse test current waveforms
The lightning full impulse current waveforms prescribed by JEC-202 are as shown in Figure 12.

(1) Virtual zero time
This refers to the point where a straight line connecting the 10% crest point and
90% crest point in a wave front intersects the time axis.

(2) Wave front duration
This refers to the value obtained by dividing by 0.8, the time between the 10%
wave crest and the 90% wave crest in a wave front. (See Fig. 12)

(3) Effective wave front steepness
Obtained by dividing the wave crest by the wave front duration.

(4) Wave tail duration
In the case of single polarity impulse current, this refers to the time between
virtual zero time and the half wave height point in a wave tail (see Fig. 12), and
in the case of oscillating lightning impulse current, the time between virtual zero
time and the half wave height point in the first half wave tail.

(5) Test current waveform display
The following symbols are used to display the impulse current waveform of the
wave front T1 (us) and wave tail T2 (us).

*T1./ T2 (us)

The plus and minus signs indicate the polarity of the current.
The standard impulse currents used in impulse current tests are£8/20us and +4/10us.

1.3 Protective device impulse test voltage and current waveforms

Voltage [%]

Current [%]

100 B C‘
90
Q1 Q2
50
30 A
/e
0 0 =
(T Time (is)
To— >

T1 : Wave front duration T2: Wave tail duration
O1: Virtual zero time Q1,Qz: Half wave height point
P : Wave crest CF : Crest value

Fig. 11 Conventions of displaying impulse voltage

1 G,
00 B
90
Qi Q2
50
10 A F
° O1 ;
o . Time (4s)
- b ——————

T : Wave front duration Tz: Wave tail duration
01: Virtual zero time Q1,Q2: Half wave height point
P : Wave crest CF : Crest value

Fig. 12 Conventions of displaying impulse current

In impulse tests on communications protective devices, in addition to the standard waveforms, the ==10/700us and £10/1000us long tailed
waveforms, for when induced lightning surge on communication lines is envisaged, and others, are specified.



Explanation of terminology-2

2.Related terminology

Type of terminology

Explanation of terminology

Surge Protective Device (SPD)

Surge Protective Device: SPD

This device is used to suppress excess voltage and to shunt surge current. Each device has one
or more non-linear element built in. They are also known as protective devices, lightning arresters,
surge protectors, etc.

Gas discharge tubes (GDT)

Discharge tubes designed to protect equipment and human beings from excess voltage by
discharging into a sealed envelope, rather than into air gaps. Also known as arrester tubes.

Nominal discharge current In

Crest current value of 8/20us current waveform flowing to SPD. Used in Class II test SPD
classification and in Class I test and Class II test SPD pre-processing.

Impulse current limp

Current crest value Ipeak and charge Q, tested in accordance with operating duty test
procedures. Used to classify the SPD in Class I test.

Maximum discharge current
Imax

8/20 waveform current crest value flowing to SPD, with size according to Class I testing
operating duty test sequence. Imax is greater than In.

Maximum continuous
operatingvoltage Uc

Maximum effective value or DC voltage that can be continuously applied to SPD in protect mode.
Equivalent to rated voltage.

Follow current If

Supplied from power supply system, this is current that continues to flow to the SPD after
the impulse current discharge has finished. Follow current is clearly different from continuous
operating current Ic.

Rated load current IL

Maximum effective value or DC current that can be continuously applied to a load connected to
an output being protected by SPD.

Voltage protection level Up

When the voltage across terminals is to be restricted, this is the parameter that specifies the
performance of the SPD to be selected from the recommended value list. This value must be
greater than the maximum measured limiting voltage. The maximum values measured between
terminals.

Insertion loss (dB)

This is the loss that is generated when an SPD is inserted into a transmission system. This loss
is the ratio between the power supplied to the load side before the SPD is inserted into the
transmission system, and the power supplied after SPD insertion. It's usually measured by dB.

Series resistance (Q)

This is the value of the resistance between the line terminals of the protective device and the
equipment terminals (L1 - T1, L2 - T2).

DC sparkover voltage (V)

This is the voltage which starts the discharge (an electrical connection is made) when a
gradually rising DC voltage is applied.

Impulse sparkover voltage (V)

This is the voltage which starts the discharge (an electrical connection is made) when a specific
rising impulse voltage is applied.

Withstand voltage (V)

Refers to the upper limit of voltage that can be applied to a components for a specified time without
destroying its insulation. There is an AC withstand voltage and an impulse withstand voltage.

Working attenuation (dB)

Refers to the attenuation of electrical signals resulting from the addition of a protective device.

Crosstalk attenuation (dB)

Across two or more lines, crosstalk is the phenomenon where the signals from one line leak onto
other lines, electrostatically or electromagnetically coupled. The ratio between the magnitude of
the transmitted signal and the signal leaked onto the transmission terminal side is called near-end
crosstalk attenuation. The ratio between the magnitude of the transmitted signal at the receiving
terminal side and the signal leaked onto the receiving terminal side is called far-end crosstalk
attenuation.

Return loss (dB)

Refers to the level of rebound wave (echo) generated at the characteristic impedance mismatch
point at telecommunication cable contacts, etc. Allows the level of characteristic impedance
mismatch within cables and at cable connections to be viewed.

Impedance (Q)

Refers to the impedance of transmission characteristics measurement. Telecommunications
transformers read “Line side xxQ, Device side xxQ”.

Impedance ratio (Q)

Used in telecommunications transformers. Expressed as “Line side xxQ, Device side xxQ”.

Leakage current (uA)

Current that flows when maximum line voltage is applied to a protective device.

Earth-free system

A system wherein earthing is not considered necessary because the lightning current flows from
the telecommunication lines to the power supply lines, or in reverse.

Frequency bandwidth (Hz)

The frequency bandwidth that a protective device can use.

V.S.W.R.

When travelling waves are reflected at a contact with different impedances, the travelling waves
are affected by the returning waves and a composite wave is generated on the line. This is called
a standing wave. The ratio of the standing wave maximum voltage (Vmax) to minimum voltage
(Vmin) is called the Voltage Standing Wave Ratio (VSWR). In the case of no reflection, VSWR is 1,
and the smaller this value becomes, the less reflection there is.

Contact resistance (Q)

Resistance generated at the connectors and other contacts of a protective device.

Line voltage (V)

This is voltage that is generated across T1 - T2 due to operating differences among protective
elements when SPD begin to operate, triggered by irregular voltage to earth caused by
unbalanced lines.

Permissible power (W)

Maximum permissible power that can be passed through co-axial lightning arresters.
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SANKOSHA proposes industry-leading lightning protection solutions.
Don'’t hesitate to talk to us.

S-SANKOSHA

SANKOSHA Corporation: 4-3-8 Osaki, Shinagawa-ku, Tokyo 141-0032, Japan
Phone +81-3-3491-7167

Fax +81-3-3494-7574

https://www.sankosha.co.jp/global/ E-mail info@sankosha.co.jp
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