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<LQNACO LD GKPCNDCNCKAC
;RODBP L@@ROOFKD AROFKD > QERKABOPQLOJ >OB @>RPBA ?V

AFOB@Q & KB>O ?V IFDEQKFKD PQOFHBP LO OBJLQB IFDEQKFKD PQOFHBP %

3FOB@Q LO KB>O ?V IFDEQKFKD PQOFHBP >OB IFDEQKFKD PQOFHBP QL >

?RFIAFKD# FQP PROOLRKAFKDP LO BIB@QOF@>IIV @LKAR@QFSB PVPQBJP

BKQBOFKD QEB ?RFIAFKD !B%D% ILT$SLIQ>DB PRMMIV#

QBIB@LJJRKF@>QFLK >KA A>Q> IFKBP"% <EB OBPRIQFKD FJMRIPB

@ROOBKQP >KA FJMRIPB SLIQ>DBP >P TBII >P QEB >PPL@F>QBA

6FDEQKFKD 4IB@QOLJ>DKBQF@ 8RIPB !6478" >OB M>OQF@RI>OIV

A>KDBOLRP CLO QEB ABSF@BP QL ?B MOLQB@QBA TFQE OBD>OA

3>FIROB LC QB@EKF@>I FKPQ>II>QFLKP >KA PVPQBJP FK

OBPFABKQF>I >KA CRK@QFLK>I ?RFIAFKDP FP SBOV RKMIB>P>KQ >KA

BUMBKPFSB% <EBOBCLOB# C>RIQIBPP LMBO>QFLK LC ABSF@BP JRPQ ?B

BKPROBA ?LQE AROFKD KLOJ>I LMBO>QFLK >KA QERKABO$PQLOJP% 0

MOLCBPPFLK>I PLIRQFLK >IILTP QL Q>HB >ABNR>QB MOLQB@QFLK

JB>PROBP% <EB IFDEQKFKD MOLQB@QFLK WLKB @LK@BMQ# CLO

BU>JMIB# BK>?IBP ABPFDKBOP# @LKPQOR@QLOP >KA LMBO>QLOP LC

?RFIAFKDP >KA FKPQ>II>QFLKP QL @LKPFABO# FJMIBJBKQ >KA

JLKFQLO AFCCBOBKQ MOLQB@QFLK JB>PROBP% 0II OBIBS>KQ ABSF@BP#

FKPQ>II>QFLKP >KA PVPQBJP >OB QERP OBIF>?IV MOLQB@QBA >Q >

OB>PLK>?IB BUMBKPB%

-+1$/2$./#+0#%'"3&)$%* '!"



QL QEB >JMIFQRAB >KA BKBODV @LKQBKQ FKSLISBA% 5K @>PB LC >

AFOB@Q LO KB>O?V IFDEQKFKD PQOFHB# PRODBP >OB @>RPBA ?V QEB

SLIQ>DB AOLM >Q QEB @LKSBKQFLK>I B>OQEFKD FJMBA>K@B 9

PQ>KA QEB OBPRIQFKD MLQBKQF>I OFPB LC QEB ?RFIAFKD FK OBI>QFLK

QL QEB OBJLQB B>OQE% <EFP JB>KP QEB EFDEBPQ IL>A CLO

BIB@QOF@>I FKPQ>II>QFLKP FK ?RFIAFKDP% <EB @E>O>@QBOFPQF@

M>O>JBQBOP LC QEB FJMRIPB @ROOBKQ MOBPBKQ !MB>H S>IRB# O>QB

LC @ROOBKQ OFPB# @E>ODB# PMB@FCF@ BKBODV" @>K ?B ABP@OF?BA

?V JB>KP LC QEB ('&*,' P FJMRIPB @ROOBKQ T>SB CLOJ%

<EBV E>SB ?BBK ABCFKBA FK FKQBOK>QFLK>I# 4ROLMB>K >KA

K>QFLK>I PQ>KA>OAP >P QBPQ @ROOBKQ CLO @LJMLKBKQP >KA

ABSF@BP MOLQB@QFKD >D>FKPQ AFOB@Q IFDEQKFKD PQOFHBP%

5K >AAFQFLK QL QEB SLIQ>DB AOLM >Q QEB @LKSBKQFLK>I B>OQEFKD

FJMBA>K@B# PRODBP >OB DBKBO>QBA FK QEB BIB@QOF@ ?RFIAFKD

FKPQ>II>QFLK >KA QEB PVPQBJP >KA ABSF@BP @LKKB@QBA QL FQ

ARB QL QEB FKAR@QFSB BCCB@Q LC QEB BIB@QOLJ>DKBQF@ IFDEQKFKD

CFBIA% <EB BKBODV LC QEB FKAR@BA PRODBP >KA LC QEB OBPRIQFKD

FJMRIPB @ROOBKQP FP C>O ILTBO QE>K QEB BKBODV LC > AFOB@Q

IFDEQKFKD FJMRIPB @ROOBKQ >KA FP QEBOBCLOB ABP@OF?BA ?V >

.&)' P FJMRIPB @ROOBKQ T>SB CLOJ$ 2LJMLKBKQP >KA

ABSF@BP QE>Q AL KLQ E>SB QL @LKAR@Q @ROOBKQP OBPRIQFKD COLJ

AFOB@Q IFDEQKFKD PQOFHBP >OB QEBOBCLOB QBPQBA TFQE PR@E .&)'

P FJMRIPB @ROOBKQP%
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>@RC DLNJO LD PFC <QNECO
<EB QVMBP LC ;83P >OB @>QBDLOFWBA ?V QBPQFKD @ROOBKQP

E>SFKD T>SB CLOJP PFJRI>QFKD QEB @E>O>@QBOFPQF@P >KA

BKBODV PFWB LC QEB FJMRIPB @ROOBKQP%

;NLPCAPGLK OAFCJC
6FDEQKFKD PQOFHBP >OB @>IIBA OBJLQB FC QEBV L@@RO >Q > C>OBO AFPQ>K@B QL QEB L?GB@Q QL ?B MOLQB@QBA# PQOFHB JBAFRJ$SLIQ>DB

LSBOEB>A IFKBP LO QEBFO PROOLRKAFKDP LO L@@RO >P @ILRA$QL$@ILRA IFDEQKFKD AFP@E>ODBP% ;FJFI>O QL FKAR@BA PRODBP# QEB BCCB@QP

LC OBJLQB IFDEQKFKD PQOFHBP LK QEB BIB@QOF@>I FKPQ>II>QFLK LC > ?RFIAFKD >OB E>KAIBA ?V ABSF@B P>KA @LJMLKBKQP TEF@E E>SB

?BBK AFJBKPFLKBA >@@LOAFKD QL .&)' P FJMRIPB @ROOBKQ T>SBP% ;RODBP @>RPBA ?V PTFQ@EFKD LMBO>QFLKP !;478" >OB# CLO

BU>JMIB# DBKBO>QBA ?V/

3FP@LKKB@QFLK LC FKAR@QFSB IL>AP !B%D% QO>KPCLOJBOP# OB>@QLOP# JLQLOP"

0O@ FDKFQFLK >KA FKQBOORMQFLK !B%D% >O@ TBIAFKD BNRFMJBKQ"

<OFMMFKD LC CRPBP

<EB BCCB@QP LC PTFQ@EFKD LMBO>QFLKP FK QEB BIB@QOF@>I FKPQ>II>QFLK LC > ?RFIAFKD @>K >IPL ?B PFJRI>QBA ?V FJMRIPB @ROOBKQP LC

.&)' P T>SB CLOJ RKABO QBPQ @LKAFQFLKP% <L BKPROB @LKQFKRLRP >S>FI>?FIFQV LC @LJMIBU MLTBO PRMMIV >KA FKCLOJ>QFLK

QB@EKLILDV PVPQBJP BSBK FK @>PB LC AFOB@Q IFDEQKFKD FKQBOCBOBK@B# CROQEBO PRODB MOLQB@QFLK JB>PROBP CLO BIB@QOF@>I >KA

BIB@QOLKF@ FKPQ>II>QFLKP >KA ABSF@BP ?>PBA LK > IFDEQKFKD MOLQB@QFLK PVPQBJ CLO QEB ?RFIAFKD >OB OBNRFOBA% 5Q FP FJMLOQ>KQ QL

Q>HB >II @>RPBP LC PRODBP FKQL >@@LRKQ% <L AL PL# QEB IFDEQKFKD MOLQB@QFLK WLKB @LK@BMQ >P ABP@OF?BA FK 542 -)*',$+ FP >MMIFBA%

#"!%&" . 0(/) *,-+ / <EB 6FDEQKFKD @ROOBKQP

QE>Q @>K L@@RO TFQE > AFOB@Q IFDEQKFKD PQOFHB @>K ?B

PFJRI>QBA TFQE QEB PRODB @ROOBKQ LC ('&*,' P T>SB

CLOJ% <EB 2I>PP( ;83 CLO MOLQB@QFLK LC AFOB@Q

IFDEQKFKD PRODBP >KA BUQBOK>I IFDEQKFKD MOLQB@QFLK

@LJMLKBKQP >OB QBPQBA RPFKD QEFP T>SB CLOJ%

'!$" . 0(/) *,-+ / <EB PRODBP @OB>QBA ?V

</68>/"5312>7371"=><34/=",7."=@3>-2371"89/<,>387="B"

FKAFOB@Q IFDEQKFKD PRODBP $ >OB PFJRI>QBA TFQE QEB

QBPQ FJMRIPB LC .&)' P T>SB CLOJ% <EB ;83P LC

2I>PP) >KA * >OB QBPQBA TFQE QEFP QBPQ FJMRIPB%

-+1$/2$./#+0#%'"3&)$%* '!$



+36.4 *02.

(1-55

,0/2-1

*02. )"

-+1$/2$./#+0#%'"3&)$%* '!%



7GEFPKGKE MNLPCAPGLK ULKC ALKACMP
<EB ?RFIAFKD FP AFSFABA FKQL AFCCBOBKQ BKA>KDBOBA

WLKBP% <EBPB WLKBP EBIM QL ABCFKB QEB KB@BPP>OV

MOLQB@QFLK JB>PROBP# FK M>OQF@RI>O QEB IFDEQKFKD

>KA PRODB MOLQB@QFLK ABSF@BP >KA @LJMLKBKQP%

8>OQ LC >K 472 @LJM>QF?IB!472/ 4IB@QOL
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Type

Nominal discharge current (8/20μs) (In)

Max.discharge current (8/20μs) (Imax)

Voltage protection level (Up)

Response time (tA)

Max. mains-side overcurrent protection

Short-circuit withstand capability for max.
mains-side overcurrent protection (Isccr)

Temporary overvoltage (TOV) (Ut)
 -Characteristic -withstand mode

Temporary overvoltage (TOV) (Ut)
 -Characteristic -safe failure mode

Operating temperature range (Tu)

Operating state / fault indication

Number of ports

Cross-sectional area (min.)

Cross-sectional area (max.)

For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Conformity to environment

Type of remote signalling contact

a.c. switching capacity

d.c. switching capacity

Cross-sectional area
for remote signalling terminals

Type2

≦2.5kV

Green : Normal / Red : Failure

≦1.5kV

675V / 5sec.

880V 120min.

335V / 5sec.

440V 120min.

25 kA rms

40kA

320V

(50 / 60 Hz)

-40℃～ +70℃

max. 1.5mm2

solid / flexible

≦100ns

-

-

1200V / 200ms

-

1 module(s)

440V 120min.

35mm DIN rails acc. to EN 60715

thermoplastic, UL 94 V-0

Indoor installations

IP 20

≦25ns

125 A gG

250V / 0.1A ;
125V / 0.2A ;
75V / 0.5A

1

changeover contact

250V / 0.5A

(50 / 60 Hz)

510V

TUV, CE - -

1.5mm2 solid / flexible

35mm2  stranded  / 25mm2 flexible

Comply to RoHS requirement

255V

(50 / 60 Hz)

≦1.5kV

275V

-40℃～ +85℃

OTOWA Power line Type2  SPD    LSK-S Series 

(50 / 60 Hz)

335V / 5sec.

≦1.4kV

LSK-S2720S LSK-S3220S LSK-S5120S

SPD according to EN 61643-11
/IEC 61643-11

230V(50 / 60 Hz) 460V(50 / 60 Hz)Nominal a.c. voltage (Un)

Max. continuous operating a.c. voltage (Uc)

20kA

230V(50 / 60 Hz)

LSK-S2520GS

-

Basic Circuit Diagram
Dimension drawing

LSK‐SXXXXS

・Multi‐purpose SPD consisting of a base element and plug‐in protection module.

・High discharge capacity due to heavy duty zinc oxide varistors.

・Operating state/fault indication by green/red indicator flag in the inspection window.

・Easy to replace the of protection modules without tools 

Pluggable single‐pole SPD consisting of a base part and plug‐in protection 

Basic Circuit Diagram
(LS‐SXXXXGS)

LSK‐SXXXXGS

・Specifically designed for use in "3+1" and "1+1" circuits of TT systems according to 

IEC 60364‐5‐53 between neutral conductor N and protective conductor PE

・High discharge capacity

・EU RoHS Compliant with regulated substances

Spec.No.：B2‐320‐20‐019d

CAT.No.EN‐AS‐07 `23.09

L

PE

PE

N

18

9045

49
64



OTOWA  Type2  SPD LSK‐S Series

TN TN‐C TN‐S TT

Manufacturer

Agency

Connection

Other information

OTOWA web site  Instruction manual

L

N

PE

F1

F2

L1

PEN

F1

F2

L2

L3

L1

N

F1

F2

L2

L3

PE

L1

N

F1

F2

L2

L3

★

★ LSK-S2520GS

https://www.otowadenki.com



Type LSK-N2720S LSK-N3220S

230V 230V

(50 / 60 Hz) (50 / 60 Hz)

275V 320V

(50 / 60 Hz) (50 / 60 Hz)

Nominal discharge current (8/20μs) (In)

Max.discharge current (8/20μs) (Imax)

Voltage protection level (Up) ≦1.4kV ≦1.5kV

Response time (tA)

Max. mains-side overcurrent protection

Short-circuit withstand capability for max.
mains-side overcurrent protection (Isccr)

Temporary overvoltage (TOV) (Ut)
 -Characteristic -withstand mode

335V / 5sec. 335V / 5sec.

Temporary overvoltage (TOV) (Ut)
 -Characteristic -safe failure mode

440V 120min. 440V 120min.

Operating temperature range (Tu)

Operating state / fault indication

Number of ports

Cross-sectional area (min.)

Cross-sectional area (max.)

For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Conformity to environment

Type of remote signalling contact

a.c. switching capacity

d.c. switching capacity

Cross-sectional area for remote signalling terminals

20kA

40kA

changeover contact

250V / 0.5A

-40℃～ +85℃

Green : Normal / Red : Failure

1

1.5mm2 solid / flexible

35mm2  stranded  / 25mm2 flexible

35mm DIN rails acc. to EN 60715

thermoplastic, UL 94 V-0

Indoor installations

≦25ns

125 A gL/gG

25 kA rms

250V / 0.1A ;
125V / 0.2A ;
75V / 0.5A

max. 1.5mm2

solid / flexible

Comply to RoHS requirement

TUV,　CE

IP 20

2 module(s)

Max. continuous operating a.c. voltage (Uc)

OTOWA Power line Type2  SPD   LSK-N  for TN system

SPD according to EN 61643-11/IEC 61643-11

Nominal a.c. voltage (Un)

Type2

Basic Circuit Diagram Dimension drawing

・Prewired complete unit consisting of a base part  and plug‐in protection modules.

・High discharge capacity due to heavy duty zinc oxide varistors.

・Easy to replace the protection modules without tools .

Modular SPD for use in single‐phase TN systems; with floating remote signalling contact.

Spec.No.：B2‐320‐20‐020d

CAT.No.EN‐AS‐07 `23.09

36
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64



OTOWA  Type2  SPD LSK‐N Series

Manufacturer

Agency

Connection

Other information

OTOWA web site  Instruction manual

https://www.otowadenki.com



Type LSK-NC2720S LSK-NC3220S

275V 320V

(50 / 60 Hz) (50 / 60 Hz)

Nominal discharge current (8/20μs) (In) 20kA 20kA

Max.discharge current (8/20μs) (Imax) 40kA 40kA

Voltage protection level (Up) ≦1.4kV ≦1.5kV

Response time (tA)

Max. mains-side overcurrent protection

Short-circuit withstand capability for
max.
mains-side overcurrent protection (Isccr)

Temporary overvoltage (TOV) (Ut)
 -Characteristic -withstand mode

335V / 5sec. 335V / 5sec.

Temporary overvoltage (TOV) (Ut)
 -Characteristic -safe failure mode

440V 120min. 440V 120min.

Operating temperature range (Tu)

Operating state / fault indication

Number of ports

Cross-sectional area (min.)

Cross-sectional area (max.)

For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Comformity to environment

Type of remote signalling contact

a.c. switching capacity

d.c. switching capacity

Cross-sectional area
 for remote signalling terminals

max. 1.5mm
2

solid / flexible

≦2.5kV

20kA

40kA

≦25ns

IP 20

765V 120min.

Green : Normal / Red : Failure

1

1.5mm
2
 solid / flexible

Indoor installations

35mm DIN rails acc. to EN 60715

thermoplastic, UL 94 V-0

125 A gL/gG

25 kA rms

changeover contact

Max. continuous operating
a.c. voltage (Uc) (50 / 60 Hz)

440V

230 / 400 V
(50 / 60 Hz)

230 / 400 V
(50 / 60 Hz)

OTOWA Power line Type2  SPD LSK-NC for TN-C system

LSK-NC4420S

SPD according to EN 61643-11
/IEC 61643-11

Type2

400 / 690 V
(50 / 60 Hz)

Nominal a.c. voltage (Un)

250V / 0.5A

250V / 0.1A ;
125V / 0.2A ;
75V / 0.5A

580V / 5sec.

35mm
2
  stranded  / 25mm

2
 flexible

3 module(s)

Comply to RoHS requirement

－TUV, CE

-40℃～ +85℃ -40℃～ +70℃

・Prewired complete unit consisting of a base part and  plug‐in protection modules.

・High discharge capacity due to heavy duty zinc oxide  varistors.

・Easy to replace the protectionmodules without tools  

Modular SPD for use in TN‐C systems; with floating remote signalling contact.

Basic Circuit Diagram Dimension drawing

Spec.No.：B2‐320‐20‐021d

CAT.No.EN‐AS‐07 `23.09

53.5

9045
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64



OTOWA  Type2  SPD LSK‐NC Series

Manufacturer

Agency

Connection

Other information

OTOWA web site  Instruction manual

https://www.otowadenki.com



Type LSK-NS2720S LSK-NS3220S

230 / 400 V 230 / 400 V

(50 / 60 Hz) (50 / 60 Hz)

275V 320V

(50 / 60 Hz) (50 / 60 Hz)

Nominal discharge current (8/20μs) (In) 20kA 20kA

Max.discharge current (8/20μs) (Imax) 40kA 40kA

Voltage protection level (Up) ≦1.4kV ≦1.5kV

Response time (tA)

Max. mains-side overcurrent protection

Short-circuit withstand capability for max.
mains-side overcurrent protection (Isccr)

Temporary overvoltage (TOV) (Ut)
 -Characteristic -withstand mode

335V / 5sec. 335V / 5sec.

Temporary overvoltage (TOV) (Ut)
 -Characteristic -safe failure mode

440V 120min. 440V 120min.

Operating temperature range (Tu)

Operating state / fault indication

Number of ports

Cross-sectional area (min.)

Cross-sectional area (max.)

For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Conformity to environment

Type of remote signalling contact

a.c. switching capacity

d.c. switching capacity

Cross-sectional area
for remote signalling terminals

changeover contact

250V / 0.5A

250V / 0.1A ;
125V / 0.2A ;
75V / 0.5A

max. 1.5mm
2

solid / flexible

Comply to RoHS requirement

IP 20

4 module(s)

TUV, CE

1

1.5mm
2
 solid / flexible

35mm
2
  stranded  / 25mm

2
 flexible

35mm DIN rails acc. To EN 60715

thermoplastic, UL 94 V-0

OTOWA Power line Type2 SPD LSK-NS for TN-S system

230 / 400 V

LSK-NS3820S

Nominal a.c. voltage (Un)

Indoor installations

Max. continuous operating
a.c. voltage (Uc)

SPD according to EN 61643-11
/IEC 61643-11

Green : Normal / Red : Failure

20kA

40kA

≦1.8kV

(50 / 60 Hz)

385V

(50 / 60 Hz)

335V / 5sec.

440V 120min.

-40℃～ +85℃

≦25ns

125 A gL/gG

25 kA rms

Type2

・Prewired complete unit consisting of a base part and  plug‐in protection modules.

・High discharge capacity due to heavy duty zinc oxide  varistors.

・Easy to replace the protection modules without tools.

・EU RoHS Compliant with regulated substances

Modular SPD for use in TN‐S systems; with floating remote signalling contact.

Basic Circuit Diagram Dimension drawing

Spec.No.：B2‐320‐20‐022d

CAT.No.EN‐AS‐07 `23.09

71.5
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OTOWA Type2   SPD LSK‐NS Series

Manufacturer

Agency

Connection

Other information

OTOWA web site  Instruction manual

https://www.otowadenki.com



Type

Nominal discharge current (8/20μs) (In)

Max.discharge current (8/20μs) (Imax)

Voltage protection level [L-N] (Up)

Voltage protection level [N-PE] (Up)

Follow current extinguishing capability
 [N-PE] (Ifi)

Response time [L-N] (tA)

Response time [N-PE] (tA)

Max. mains-side overcurrent protection

Short-circuit withstand capability for max.
mains-side overcurrent protection (Isccr)

Temporary overvoltage (TOV) [L-N] (Ut)
 -Characteristic -withstand mode

Temporary overvoltage (TOV) [L-N] (Ut)
 -Characteristic -safe failure mode

Temporary overvoltage (TOV) [N-PE] (Ut)
 -Characteristic -withstand mode

Operating temperature range (Tu)

Operating state / fault indication

Number of ports

Cross-sectional area (min.)

Cross-sectional area (max.)

For mounting on

Enclosure material

Place of installation

Degree of protection

Capacity

Approvals

Conformity to environment

Type of remote signalling contact

a.c. switching capacity

d.c. switching capacity

Cross-sectional area
for remote signalling terminals

≦1.4kV ≦1.5kV ≦1.8kV

≦1.5kV

440V 120min.440V 120min.

125 A gL/gG

25 kA rms

230 / 400 V
(50 / 60 Hz)

230 / 400 V
(50 / 60 Hz)

230 / 400 V
(50 / 60 Hz)

Nominal a.c. voltage (Un)

275V 385VMax. continuous operating
a.c. voltage [L-N] (Uc) (50 / 60 Hz) (50 / 60 Hz) (50 / 60 Hz)

OTOWA Power line Type2  SPD LSK-T for TT system

LSK-T3220S LSK-T3820S

SPD according to EN 61643-11
/IEC 61643-11

LSK-T2720S

Type2

255V

320V

255V 255VMax. continuous operating a.c.
voltage [N-PE] (Uc) (50 / 60 Hz)

250V / 0.1A
125V / 0.2A
75V / 0.5A

(50 / 60 Hz) (50 / 60 Hz)

20kA

40kA

35mm2  stranded  / 25mm2 flexible

≦1.5kV ≦1.5kV

335V / 5sec. 335V / 5sec. 335V / 5sec.

100 Arms

≦100ns

1.5mm2 solid / flexible

≦25ns

440V 120min.

max. 1.5mm2

solid / flexible

Comply to RoHS requirement

1200V / 200m sec. 1200V / 200m sec. 1200V / 200m sec.

3+1 module(s)

-40℃～ +85℃

Green : Normal / Red : Failure

1

Indoor installations

IP 20

thermoplastic,  UL 94 V-0

35mm DIN rails acc. to EN 60715

TUV, CE

changeover contact

250V / 0.5A

Basic Circuit Diagram
Dimension drawing

・Prewired complete unit consisting of a base part and plug‐in protection modules.

・High discharge capacity due to heavy duty zinc oxide varistors / spark gap.

・Easy to replace the protection modules without tools.

Modular SPD for use in TT and TN‐S systems ("3+1" circuit); with floating remote signalling contact.

Spec.No.：B2‐320‐20‐023d

CAT.No.EN‐AS‐07 ̀ 23.09

71.5

9045

49
64



OTOWA  Type2   SPD LSK‐T Series

Manufacturer

Agency

Connection

Other information

OTOWA web site  Instruction manual

https://www.otowadenki.com

Installation example
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Qc``S\ba *$%$&! "(')) +%( HVS `SZSdO\b QObSU]`g Wa a^SQWTWSR

W\ bVS bSQV\WQOZ RObO(

$%$&! ac`US ^`]bSQbWdS RSdWQSa ac`^Oaa bVS dOZcSa W\ bVS a^SQWTWSR

QObSU]`WSa( HVS`ST]`S& bVS SfOQb dOZcS T]` bVS W[^cZaS Qc``S\b QO``gW\U

P" >KA QEB

#!"
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1KPBOQFLK ILPP

KWbV O UWdS\ T`S_cS\Qg& bVS W\aS`bW]\ Z]aa ]T O ac`US ^`]bSQbWdS RSdWQS Wa

RSTW\SR Pg bVS `SZObW]\ ]T bVS d]ZbOUS dOZcS Ob bVS ^ZOQS ]T W\abOZZObW]\

PST]`S O\R OTbS` W\abOZZW\U bVS ac`US ^`]bSQbWdS RSdWQS( I\ZSaa ]bVS`eWaS

W\RWQObSR& bVS dOZcS `STS`a b] O /* E agabS[(

2FDEQKFKD FJMRIPB @ROOBKQ IGJM

HVS ZWUVb\W\U W[^cZaS Qc``S\b Wa O abO\RO`RWaSR W[^cZaS Qc``S\b Qc`dS

eWbV O +*)-/* & eOdS T]`[( >ba ^O`O[SbS`a $^SOY dOZcS& QVO`US& a^SQWTWQ

S\S`Ug% aW[cZObS bVS Z]OR QOcaSR Pg \Obc`OZ ZWUVb\W\U Qc``S\ba( @WUVb\W\U

Qc``S\b O\R Q][PW\SR O``SabS`a [cab PS QO^OPZS ]T RWaQVO`UW\U acQV

ZWUVb\W\U W[^cZaS Qc``S\ba aSdS`OZ bW[Sa eWbV]cb PSW\U RSab`]gSR(

3>FKP#PFAB LSBO@ROOBKQ MOLQB@QFLK # >OOBPQBO
?>@HRM CRPB

CdS`Qc``S\b ^`]bSQbWdS RSdWQS $S(U( TcaS ]` QW`QcWb P`SOYS`% Z]QObSR

]cbaWRS ]T bVS O``SabS` ]\ bVS W\TSSR aWRS b] W\bS``c^b bVS ^]eS`'

T`S_cS\Qg T]ZZ]e Qc``S\b Oa a]]\ Oa bVS P`SOYW\U QO^OQWbg ]T bVS ac`US

^`]bSQbWdS RSdWQS Wa SfQSSRSR( B] ORRWbW]\OZ POQYc^ TcaS Wa `S_cW`SR aW\QS

bVS POQYc^ TcaS Wa OZ`SORg W\bSU`ObSR W\ bVS GD9 $aSS `SZSdO\b aSQbW]\%(

3>UFJRJ @LKQFKRLRP LMBO>QFKD SLIQ>DB <@

HVS [OfW[c[ Q]\bW\c]ca ]^S`ObW\U d]ZbOUS $[OfW[c[ ^S`[WaaWPZS ]^'

S`ObW\U d]ZbOUS% Wa bVS (̀[(a( dOZcS ]T bVS [OfW[c[ d]ZbOUS eVWQV [Og PS

Q]\\SQbSR b] bVS Q]``Sa^]\RW\U bS`[W\OZa ]T bVS ac`US ^`]bSQbWdS RSdWQS

Rc`W\U ]^S`ObW]\( HVWa Wa bVS [OfW[c[ d]ZbOUS ]\ bVS O``SabS` W\ bVS RS'

TW\SR \]\'Q]\RcQbW\U abObS& eVWQV `SdS`ba bVS O``SabS` POQY b] bVWa abObS

OTbS` Wb VOa b`W^^SR O\R RWaQVO`USR( HVS dOZcS ]T IQ RS^S\Ra ]\ bVS \][W'

\OZ d]ZbOUS ]T bVS agabS[ b] PS ^`]bSQbSR O\R bVS W\abOZZS`#a a^SQWTWQObW]\a

$>;8 0*-0.'/'/-%(

3>UFJRJ @LKQFKRLRP LMBO>QFKD SLIQ>DB

<-6= CLO > MELQLSLIQ>F@ !6=" PVPQBJ
JOZcS ]T bVS [OfW[c[ R(Q( d]ZbOUS bVOb [Og PS ^S`[O\S\bZg O^^ZWSR b]

bVS bS`[W\OZa ]T bVS GD9( H] S\ac`S bVOb <@MS Wa VWUVS` QE>K bVS [OfW[c[

]^S\'QW`QcWb d]ZbOUS ]T bVS DJ agabS[ W\ QOaS ]T OZZ SfbS`\OZ W\TZcS\QSa $S(U(

O[PWS\b bS[^S`Obc`S& a]ZO` `ORWObW]\ W\bS\aWbg%& <@MS [cab PS VWUVS` QE>K

bVWa [OfW[c[ ]^S\'QW`QcWb d]ZbOUS Pg O TOQb]` ]T +&, $OQQ]`RW\U b] 8@=HG

/*/-3'+,%( HVWa TOQb]` ]T +(, S\ac`Sa bVOb bVS GD9a O`S \]b W\Q]``SQbZg

RW[S\aW]\SR(

3>UFJRJ AFP@E>ODB @ROOBKQ 1[Of

HVS [OfW[c[ RWaQVO`US Qc``S\b Wa bVS [OfW[c[ ^SOY dOZcS ]T bVS

2),*^a W[^cZaS Qc``S\b eVWQV bVS RSdWQS QO\ aOTSZg RWaQVO`US(

3>UFJRJ QO>KPJFPPFLK @>M>@FQV
HVS [OfW[c[ b`O\a[WaaW]\ QO^OQWbg RSTW\Sa bVS [OfW[c[ VWUV'T`S_cS\'

Qg ^]eS` eVWQV QO\ PS b`O\a[WbbSR dWO O Q]OfWOZ ac`US ^`]bSQbWdS RSdWQS

eWbV]cb W\bS`TS`W\U eWbV bVS ^`]bSQbW]\ Q][^]\S\b(

4LJFK>I AFP@E>ODB @ROOBKQ IK
HVS \][W\OZ RWaQVO`US Qc``S\b Wa bVS ^SOY dOZcS ]T O 2),* & W[^cZaS Qc``S\b

T]` eVWQV bVS ac`US ^`]bSQbWdS RSdWQS Wa `ObSR W\ O QS`bOW\ bSab ^`]_`O[[S O\R

eVWQV bVS ac`US ^`]bSQbWdS RSdWQS QO\ RWaQVO`US aSdS`OZ bW[Sa(

4LJFK>I IL>A @ROOBKQ !KLJFK>I @ROOBKQ" 12
HVS \][W\OZ Z]OR Qc``S\b Wa bVS [OfW[c[ ^S`[WaaWPZS ]^S`ObW\U Qc``S\b
eVWQV [Og ^S`[O\S\bZg TZ]e bV`]cUV bVS Q]``Sa^]\RW\U bS`[W\OZa(

4LJFK>I SLIQ>DB <4

HVS \][W\OZ d]ZbOUS abO\Ra T]` bVS \][W\OZ d]ZbOUS ]T bVS agabS[ b] PS

^`]bSQbSR( HVS dOZcS ]T bVS \][W\OZ d]ZbOUS ]TbS\ aS`dSa Oa bg^S RSaWU\ObW]\

T]` ac`US ^`]bSQbWdS RSdWQSa T]` W\T]`[ObW]\ bSQV\]Z]Ug agabS[a( >b Wa W\RWQObSR

Oa O\ (̀[(a( dOZcS T]` O(Q( agabS[a(

4#6/ >OOBPQBO

Gc`US ^`]bSQbWdS RSdWQSa SfQZcaWdSZg RSaWU\SR T]` W\abOZZObW]\ PSbeSS\ bVS B

O\R D; Q]\RcQb] (̀

5MBO>QFKD QBJMBO>QROB O>KDB ;R
HVS ]^S`ObW\U bS[^S`Obc`S `O\US W\RWQObSa bVS `O\US W\ eVWQV bVS RSdWQSa QO\

PS caSR( <]` \]\'aSZT'VSObW\U RSdWQSa& Wb Wa S_cOZ b] bVS O[PWS\b bS[^S`Obc`S

`O\US( HVS bS[^S`Obc`S `WaS T]` aSZT'VSObW\U RSdWQSa [cab \]b SfQSSR bVS

[OfW[c[ dOZcS W\RWQObSR

6OLQB@QFSB @FO@RFQ
D`]bSQbWdS QW`QcWba O`S [cZbW'abOUS& QOaQORSR ^`]bSQbWdS RSdWQSa( HVS W\RWdWRcOZ

^`]bSQbW]\ abOUSa [Og Q]\aWab ]T a^O`Y UO^a& dO`Wab]`a& aS[WQ]\RcQb]`

SZS[S\ba O\R UOa RWaQVO`US bcPSa $aSS ;\S`Ug Q]]`RW\ObW]\%(

6OLQB@QFSB @LKAR@QLO @ROOBKQ 16/

HVS ^`]bSQbWdS Q]\RcQb]` Qc``S\b Wa bVS Qc``S\b eVWQV TZ]ea bV`]cUV bVS D;

Q]\\SQbW]\ eVS\ bVS ac`US ^`]bSQbWdS RSdWQS Wa Q]\\SQbSR b] bVS [OfW[c[

Q]\bW\c]ca ]^S`ObW\U d]ZbOUS IQ& OQQ]`RW\U b] bVS W\abOZZObW]\ W\ab`cQbW]\a

O\R eWbV]cb Z]OR'aWRS Q]\ac[S`a(

8BJLQB PFDK>IIFKD @LKQ>@Q

6 `S[]bS aWU\OZZW\U Q]\bOQb OZZ]ea SOag `S[]bS []\Wb]`W\U O\R W\RWQObW]\ ]T

bVS ]^S`ObW\U abObS ]T bVS RSdWQS( >b TSObc`Sa O bV`SS'^]ZS bS`[W\OZ W\ bVS T]`[

]T O TZ]ObW\U QVO\US]dS` Q]\bOQb( HVWa Q]\bOQb QO\ PS caSR Oa P`SOY O\R " ]`

[OYS Q]\bOQb O\R QO\ bVca PS SOaWZg W\bSU`ObSR W\ bVS PcWZRW\U Q]\b`]Z agabS[&

Q]\b`]ZZS` ]T bVS aeWbQVUSO` QOPW\Sb& SbQ(
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8BPMLKPB QFJB Q,

FSa^]\aS bW[Sa [OW\Zg QVO`OQbS`WaS bVS `Sa^]\aS ^S`T]`[O\QS ]T

W\RWdWRcOZ ^`]bSQbW]\ SZS[S\ba caSR W\ O``SabS`a( 9S^S\RW\U ]\ bVS `ObS

]T `WaS Rc)Rb ]T bVS W[^cZaS d]ZbOUS ]` RW)Rb ]T bVS W[^cZaS Qc``S\b& bVS

`Sa^]\aS bW[Sa [Og dO`g eWbVW\ QS`bOW\ ZW[Wba(

8BQROK ILPP
>\ VWUV'T`S_cS\Qg O^^ZWQObW]\a& bVS `Sbc`\ Z]aa `STS`a b] V]e [O\g ^O`ba

]T bVS !ZSORW\U! eOdS O`S `STZSQbSR Ob bVS ^`]bSQbWdS RSdWQS $ac`US

^]W\b%( HVWa Wa O RW`SQb [SOac`S ]T V]e eSZZ O ^`]bSQbWdS RSdWQS Wa

Obbc\SR b] bVS QVO`OQbS`WabWQ W[^SRO\QS ]T bVS agabS[(

9BOFBP OBPFPQ>K@B
FSaWabO\QS W\ bVS RW`SQbW]\ ]T bVS aWU\OZ TZ]e PSbeSS\ bVS W\^cb O\R

]cb^cb ]T O\ O``SabS (̀

9EFBIA >QQBKR>QFLK

FSZObW]\ ]T bVS ^]eS` TSR W\b] O Q]OfWOZ QOPZS b] bVS ^]eS` `ORWObSR Pg

bVS QOPZS bV`]cUV bVS ^VOaS Q]\RcQb] (̀

9ELOQ#@FO@RFQ TFQEPQ>KA @>M>?FIFQV
HVS aV]`b'QW`QcWb eWbVabO\R QO^OPWZWbg Wa bVS dOZcS ]T bVS ^`]a^SQbWdS

^]eS`'T`S_cS\Qg aV]`b'QW`QcWb Qc``S\b VO\RZSR Pg bVS ac`US ^`]bSQbWdS

RSdWQS eVS\ bVS `SZSdO\b [OfW[c[ POQYc^ TcaS Wa Q]\\SQbSR c^ab`SO[(

9ELOQ#@FO@RFQ O>QFKD IQ^d LC >K 96. FK >

MELQLSLIQ>F@ !6=" PVPQBJ
AOfW[c[ c\W\TZcS\QSR aV]`b'QW`QcWb Qc``S\b eVWQV bVS GD9& OZ]\S ]`

W\ Q]\Xc\QbW]\ eWbV Wba RWaQ]\\SQbW]\ RSdWQSa& Wa OPZS b] eWbVabO\R(

;BJMLO>OV LSBOSLIQ>DB !;5="
HS[^]`O`g ]dS`d]ZbOUS [Og PS ^`SaS\b Ob bVS ac`US ^`]bSQbWdS RSdWQS

T]` O aV]`b ^S`W]R ]T bW[S RcS b] O TOcZb W\ bVS VWUV'd]ZbOUS agabS[( HVWa

[cab PS QZSO`Zg RWabW\UcWaVSR T`][ O b`O\aWS\b QOcaSR Pg O ZWUVb\W\U

ab`WYS ]` O aeWbQVW\U ]^S`ObW]\& eVWQV ZOab \] Z]\US` bVO\ OP]cb + [a(

HVS O[^ZWbcRS #' O\R bVS Rc`ObW]\ ]T bVWa bS[^]`O`g ]dS`d]ZbOUS O`S

a^SQWTWSR W\ ;B 0+0.-'++i,** [a& / a ]` +,* [W\(% O\R O`S W\RWdWRcOZZg

bSabSR T]` bVS `SZSdO\b GD9a OQQ]`RW\U b] bVS agabS[ Q]\TWUc`ObW]\ $HB T

HH& SbQ(%( HVS GD9 QO\ SWbVS` O% `SZWOPZg TOWZ $HCJ aOTSbg% ]` P% PS HCJ'

`SaWabO\b $HCJ eWbVabO\R%& [SO\W\U bVOb Wb Wa Q][^ZSbSZg ]^S`ObW]\OZ

Rc`W\U O\R T]ZZ]eW\U bS[^]`O`g ]dS`d]ZbOUSa(

;EBOJ>I AFP@LKKB@QLO
Gc`US ^`]bSQbWdS RSdWQSa T]` caS W\ ^]eS` ac^^Zg agabS[a S_cW^^SR

eWbV d]ZbOUS'Q]\b`]ZZSR `SaWab]`a $dO`Wab]`a% []abZg TSObc`S O\

W\bSU`ObSR bVS`[OZ RWaQ]\\SQb]` bVOb RWaQ]\\SQba bVS ac`US ^`]bSQbWdS

RSdWQS W\ QOaS ]T ]dS`Z]OR O\R W\RWQObSa bVWa ]^S`ObW\U abObS( HVS

RWaQ]\\SQb]` `Sa^]\Ra b] bVS !Qc``S\b VSOb! US\S`ObSR Pg O\

]dS`Z]ORSR dO`Wab]` O\R RWaQ]\\SQba bVS ac`US ^`]bSQbWdS RSdWQS WT O

QS`bOW\ bS[^S`Obc`S Wa SfQSSRSR( HVS RWaQ]\\SQb]` Wa RSaWU\SR b]

RWaQ]\\SQb bVS ]dS`Z]ORSR ac`US ^`]bSQbWdS RSdWQS W\ bW[S b] ^`SdS\b O

TW`S( >b Wa \]b W\bS\RSR b] S\ac`S ^`]bSQbW]\ OUOW\ab W\RW`SQb Q]\bOQb( HVS

Tc\QbW]\ ]T bVSaS bVS`[OZ RWaQ]\\SQb]`a QO\ PS bSabSR Pg [SO\a ]T O

aW[cZObSR ]dS`Z]OR ) OUSW\U ]T bVS O``SabS`a(

;LQ>I AFP@E>ODB @ROOBKQ 1QLQ>I

8c``S\b eVWQV TZ]ea bV`]cUV bVS D;& D;B ]` SO`bV Q]\\SQbW]\ ]T O [cZbW^]TS

GD9 Rc`W\U bVS b]bOZ RWaQVO`US Qc``S\b bSab( HVWa bSab Wa caSR b] RSbS`[W\S bVS

b]bOZ Z]OR WT Qc``S\b aW[cZbO\S]caZg TZ]ea bV`]cUV aSdS`OZ ^`]bSQbWdS ^ObVa ]T

O [cZbW^]ZS GD9( HVWa ^O`O[SbS` Wa RSQWaWdS T]` bVS b]bOZ RWaQVO`US QO^OQWbg

eVWQV Wa `SZWOPZg VO\RZSR Pg bVS ac[ ]T bVS W\RWdWRcOZ ^ObVa ]T O\ GD9(

=LIQ>DB MOLQB@QFLK IBSBI <6

HVS d]ZbOUS ^`]bSQbW]\ ZSdSZ ]T O ac`US ^`]bSQbWdS RSdWQS Wa bVS [OfW[c[

W\abO\bO\S]ca dOZcS ]T bVS d]ZbOUS Ob bVS bS`[W\OZa ]T O ac`US ^`]bSQbWdS RSdWQS&

RSbS`[W\SR T`][ bVS abO\RO`RWaSR W\RWdWRcOZ bSaba4

@WUVb\W\U W[^cZaS a^O`Y]dS` d]ZbOUS +&,)/* a $+**"%

G^O`Y]dS` d]ZbOUS eWbV O `ObS ]T `WaS ]T + YJ) a

ASOac`SR ZW[Wb d]ZbOUS Ob O \][W\OZ RWaQVO`US Qc``S\b >\

HVS d]ZbOUS ^`]bSQbW]\ ZSdSZ QVO`OQbS`WaSa bVS QO^OPWZWbg ]T O ac`US ^`]bSQbWdS

RSdWQS b] ZW[Wb ac`USa b] O `SaWRcOZ ZSdSZ( HVS d]ZbOUS ^`]bSQbW]\ ZSdSZ RSTW\Sa

bVS W\abOZZObW]\ Z]QObW]\ eWbV `SUO`R b] bVS ]dS`d]ZbOUS QObSU]`g OQQ]`RW\U b]

>;8 0*00.'+ W\ ^]eS` ac^^Zg agabS[a( <]` ac`US ^`]bSQbWdS RSdWQSa b] PS caSR

W\ W\T]`[ObW]\ bSQV\]Z]Ug agabS[a& bVS d]ZbOUS ^`]bSQbW]\ ZSdSZ [cab PS

ORO^bSR b] bVS W[[c\Wbg ZSdSZ ]T bVS S_cW^[S\b b] PS ^`]bSQbSR $>;8 0+***'

.'/4,*+1%(
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