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Instruction manual MUS-P-1283
@SHODEN SPD for AC power systems AFD-S series
AFD-S12A-L AFD-S12A-LN AFD-S14A-L AFD-S14A-LN FAASLETE
Thank you for purchasing the SHODEN Product. HDimension of SPDs with connecting bracket
To use of the product in the best condition, please take a few minutes to read this 1665:2.0 250.043.0
instruction manual. ‘ 8‘3‘5‘ ‘ s = Y |
Product Summary and Types o . = [ .
This product is a surge protective device (SPD) complying with IEC 61643-11:2011 - % T E‘t = E‘t
Jisc 5381.'1 1 :2014) which protects the equipment co'nnectled to Iow-voltage power e ool _ Earthterminal o=l fle o [ _ Earth terminal
system against partial lightning surge current from direct lightning flash.Since this S
product incorporates an overcurrent disconnector inside the SPD plug and provides Connecting Connecting
the performance of short-circuit current rating Isccr 440V AC 100kA, the external Y bracket bracket
SPD disconnectors are not required. i
. - - = Location of combinati
MApplicable circuit and combination types 3 o T roaormte
Combination Quantity o For two connections For three connections
Applicable circuit types | AFD-S12A- | AFD-S14A-|Connecting bracket -
AFD- L [LN| L | LN |For2p|ForaP Safety Precautions
Single phase 2wire With ground - — ' == — - Please carefully read this instruction manual and other attachments before installing,
100V, 200V Withoutground | S12A-LL | 2 | — | — | — 1 — wiring, or maintaining and inspecting of the SPD, and use it correctly. Please ensure
Single phase awire | Center-tap grounded | ST2A-LLN | 1 T == 1 — thalt the instruction mgnual arrive a‘t t_he opgrating personnel or responsible
100/200V Without T T siAlll (3 === = y maintenance personnel in charge. In this instruction manual, Safety precautions are
thout groun divided into “WARNING” and “CAUTION”.
Three phase 3wire Corner grounded | S12A-LLN 1 1 — | — 1 —
200V Without ground | S12A-LLL | 3 | — | — | — | — 1 /N\ WARNING
Three phase 4wire With neutral I _ . . . Lo . . . L
10073V distribution S12A-LLLN| 2 | 1 1 Indicates a hazardous situation, which if not avoided, can result in death or serious injury.
Three phase 3wire Without neutral I _ _
400V distribution | STAALLL 8 1 /\ CAUTION
Three phase 4wire Withneutral | o p LNl — | —= [ 2 | 1] — 1 Indicates a potentially hazardous situation, which if not avoided, may result in minor or
230/400V distribution moderate injury and/or damage to the equipment. Even some CAUTION items may
Single phase 2wire 400V | Withoutground | ST4A-LL | — | — [ 2 | — | 1 — also result in a serious accident.
MRating /A WARNING
Type Mode of L-E AFD-S12A-L AFD-S14A-L @Never attempt to touch terminals and other live parts while AC power is supplied.
protection L-E, N-E AFD-S12A-LN AFD-S14A-LN Serious electrical shock accident can result.
Impulse test classiffication Class1 ClassI .Madke sure the iE)ower supply voltage is non-voltage before installation, removal,
N and wiring work.
Maximum continuous Lt 280V A 600V A @If there is any danger of contacting the unprotected live part inside the power
operating voltage Uc L-E 250V AC 350V AC distribution board and getting an electric shock, attach an insulating device to
N-E 255V AC 255V AC the live part or use a hot-line work tool.
Voltage protection level Up 1.4kV 1.8kV @If there is any fear of lightning, do not touch the SPD.
Impulse discharge current limp 10/350ps 12.5kA 2
Nominal discharge current In 8/20ps 20kA /AN CAUTION
Short-circuit current rating Isccr 440V AC 100kA @Do not use any SPD damaged or deformed at the time of unpacking.
Status Nomal Green @Install SPD in accordance with the instruction manual.
indicator SPD failure Black @Use SPD after checking for applicable power system and voltage.
Normal ato ¢ (make contact) : Open .U;e SPD in th_e en_vironment stipulatgd in tr_le instruction manual._ . ]
Alarm oma b to ¢ (break contact) : Close @Wire at the wire diameter and the tightening torque described in the instruction
contact SPD failure or SPDplug is ato ¢ (make contact) : Close manual. ) )
not mounted to the base b to ¢ (break contact) : Open @Make sure the SPD plug is mounted on a base certainly before use. In such event,
Residual current Ipe L-E, N-E 220V AC 5pA ‘ 255V AC 5pA make sure the plug removal lever is set to the safety lock position.
Follow current interrupt rating Ir NE 255V AC_100A @Perform the withstand voltage test and the insulation resistance test on facilities
9 and equipment after detaching the SPD plug. The test between L and E or between
Number of ports One (One-port SPD) N and E may be performed with the SPD plug mounted, if the test voltage is 500V

@ In AFD-S Series, limp can be expanded by parallel connection.
(2 parallel connections: limp25 kA, 3 parallel connections: limp37.5 kA, etc.)
WPackage contents of SPD
SPD, alarm contact terminal, and instruction manual.
MPackage contents for orders in combination types
Required SPD and connecting bracket (including M8 screws for
grounding terminals and model nameplate)
M Outline and dimension
Plug removal lever

(With plug removed)
Plug removal lever

5
i a
| (Safety lock position) N te’r\;ln 5|na|
= — I

Mounting bracket
SP—AT (option)
87.5¢1.2

L terminal C terminal

(15)
1

Lot number

Rail mounting o| Terminalcover A sl o

35mm width e (Transparent) e 3
&

Status indicator
Normal : Green

Base /

SPD plug

93.2+1.0

13.1£2.0
&
i
o

M5

96.6+2.0

Mounted at a height
7.5mm rail
Alarm contact terminal

Mounting bracket insertion point

Rail lock
2In case of AFD-S12A-L or AFD-S14A-L, there is no
N terminal and there is no right-end status indicator.

Earth terminal (E)

DC or lower.
@Do not install the SPD under any abnormal environment, such as high temperature,
high humidity, dust, condensation, corrosive gas, excessive vibration, shock, etc.
@Do not make an impact on SPD by dropping, overturning, etc.
@Install SPD with care to prevent dust, iron powder, or other foreign matters from
entering SPD. Remove any foreign matter adhering to the terminal portion.
@Periodically check wiring to make sure the wiring is not loose. Be sure to retighten
terminal screws after making sure the power supply voltage is non-voltage.
@Never attempt to remodel or disassemble SPD.
@When the alarm contact operates, immediately check the status indicator on SPD.
@When the status indicator turns black, it indicates degradation or failure of SPD.
In this case, replace the SPD plug.
@When SPD is discarded, handle it as industrial waste.

Service condition, Installation, and Wiring

M Service condition
Temperature : -40°C to +70°C
Humidity : 95% or less

(no condensation)

Minstallation location
Indoor or inside of the waterpro of
enclosure.

HEMounting method

+ Rail (35 mm wide) mounting

+ Screw mounting with mounting
bracket (option)
In this case, M4 or diameter
4.5 mm holes should be made
in 4 places on the mounting
base plate.

MInsulation distance
Secure an insulation distance
of 5 mm or more between

1 \e ¥

Rail mounting method Removing from rail

Insulating coating

Insulating
coating

B Wiring of power line and earth line

Install SPD near the entrance of service or the entrance of partial lightning surge current
from direct lightning flash and wire SPD in accordance with the wiring method (see the
figure below). Keep the wiring length as short as possible. Use connecting bracket (for two
or three connections) to connect to earth terminal of the SPDs except for single SPD
connection. Wire to the SPD by the M5 crimp-style terminal with insulating coating or cap
using electric wire of applicable wire (recommended wire) diameter. The terminals are an
M5 screw-up type with a fall prevention mechanism. Without removing the terminal cover
(transparent), insert the applicable screwdriver (see below) into a round hole of terminal
section and untighten the terminal screw. The terminal screw and the square washer are
raised up by the force of spring. Under this condition, insert the crimp-style terminal and
tighten the terminal screw with the specified tightening torque (see the table below). When
marking terminal screws, it should be marked after removing the terminal covers
(transparent). Pinch the terminal cover with the thumb and a finger as illustrated below, and
remove the terminal cover by sliding it upward. After the marking, the terminal covers must
be fitted to its original position. Before using, make sure the SPD plug and the terminal
covers are mounted on the base certainly. In such event, make sure the plug removal lever
is set to the safety lock position (the detail, see the figure at the bottom right).

Entrance of service Low-voltage powsr supply

{
b )
L L N
AFD-S AFD-S
Series E |Series E

\Terminal cover

(Transparent)

Lo

— Earth electrode (PE)

Keep the wiring length (L1 + L2) as short as possible
(0.5m or less is desirable)

M Applicable wire (recommended wire) and tightening torque

Wiring place Applicable wire | Recommended wire | Terminal diameter | Tightening torque
Between power supply and
L or N terminal 8mm?

- 3.5t0 14 mm? M5 2t02.5N'm®

Between earth terminal (E) )
and earth 14mm’
Between earth terminal of .
connecting bracket and earth | 5:5 to 14 mm? 14mm? M8 12.5N'm

2When not using connecting bracket
® Applicable screwdriver: No. 2 phillips screwdriver or 6 x 100mm (5.5 x 75mm can be used) flat-head screwdrive

HMMain wiring method

Single phase 100/200V L1 ———s——— [1]| Single phase 11— [2]
4 N 100V 200V N —
L2 L1
o N I N
— L L LN LN
= E E = E
Center-tap grounded With ground
Combination type : AFD-S12A-LLN - PE Type : AFD-S12A-LN L PE
Three phase 200V L1 ————+——— [3]| Three phase 100/173V |1 —e——— [4]
N L1 L2

L2 L3 T
NN DY
L3

Corner grounaed With neutraTdistribution
Combination type : AFD-S12A-LLN L PE Combination type : AFD-S12A-LLLN - PE

Three phase 400V L1 —e—————— [5]| Three phase 230/400V |1 —e——— [6]

L L2 L L2

L2 L3 L2 L3 T
] NN Y

L3

PE | With neutral distribution

L1
L3 I
N
L3 L LN
E E

o

|
A

L3
Without neutral distribution

Combination type : AFD-S14A-LLL L PEN Combination type : AFD-S14A-LLLN L PE
Single phase 100/200V L1 —e——————— [7]| Single phase 11— [8]
L2 foovaoov N
L3
— g —
L3 Without ground
Without ground
PE PE
Combination type : AFD-S12A-LLL L PEN Combination type : AFD-S12A-LL - PEN
Three phase 200V~ L1 —s——————— [9]| Single phase 400V L1 ———————[10]
L1 L2 L1 L2
L3
I I
L2 Without ground
L3
Without ground

PE
PEN

Combination type : AFD-S12A-LLL L PE Combination type : AFD-S14A-LL

r

Other low-voltage power systems Applicable SPD Wiring method
Three phase 4 wire TN-S/TT 230/400V Combination type : AFD-S14A-LLLN [B6]
Three phase 4 wire TN-S/TT 120/208V Combination type : AFD-S12A-LLLN [4]
Three phase 4 wire TN-C 230/400V Combination type : AFD-S14A-LLL [5]
Three phase 4 wire TN-C 120/208V Combination type : AFD-S12A-LLL [7]
Single phase 2 wire TN-S/TT 230V Combination type : AFD-S14A-LL [10]
Single phase 2 wire TN-S/TT 120V Type : AFD-S12A-LN [2]
Single phase 2 wire TN-C 230V Combination type : AFD-S14A-LL [10]
Single phase 2 wire TN-C 120V Combination type : AFD-S12A-LL [8]
Second phase 3 wire TN-S/TT 120/208V Combination type : AFD-S12A-LLN [3]
Second phase 3 wire TN-C 120/208V Combination type : AFD-S12A-LL [8]

insulation coating of the
crimp-style terminals and
metal housing.

5mm or more
oL

Insulation distance

EWiring of alarm line

The alarm contact terminal (plug-in terminal with double connection) is attached to SPD.
Wire the alarm line to the alarm contact terminal and mount it to SPD by the method
shown as follows. The alarm contact is change-over contact. When the contact is open at
SPD is normal, and when the contact is close at SPD failure or SPD plug is not mounted,
wire the alarm line to the “a” and “c” terminal of the alarm contact terminal. To output
alarm collectively from two or more SPDs, connect adjacent alarm contact terminal “c”
and “c” and adjacent alarm contact terminal “a” and “a” with bridge wiring as illustrated in
Figure A. When the contact is close at SPD is normal, and when the contact is open at
SPD failure or SPD plug is not mounted, wire the alarm line to the “b” and “c” terminal of
the alarm contact terminal. To output alarm collectively from two or more SPDs, connect
the alarm contact terminal “c” and the alarm contact terminal “b” of the adjacent SPD with
bridge wiring as illustrated in Figure B. Use an electric wire of applicable wire diameter for
the alarm line and strip the head end of electric wire covering by 10 mm. With the orange
button of the alarm contact terminal pressed by a flat-head screwdriver, etc. [1], insert the
peeled electric wire into the hole far enough [2], and turn back the button and the electric
wire is fixed. After wiring the electric wire, insert the alarm contact terminal into the alarm
contact terminal insertion part of the base [3].
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M Specifications of alarm contact terminal
Applicable wire

Solid diameter : 0.5 to 1.6 mm (0.25 to 2.5 mm?)
Stranded : 0.3 to 2 mm? (0.25 to 2.5 mm?)
AWG : 24 to 12

Stripping of the wire | Rating of the alarm contact

220VAC 1A

1omm 110V DC 0.5 A

HlPlugging and unplugging and replacement method of the SPD plug

- If there is any danger of contacting the unprotected live part inside the entrance of
service and getting an electric shock, attach an insulating device to the live part or use
a hot-line work tool.

* When SPD plug is plugged or unplugged or replaced, pressing the plug removal
lever to the outside detaches the SPD plug from the base. Thereafter, pull out the
SPD plug.

* Insert the SPD plug in such a manner that the plug guides enters the grooves of the base.

+ The SPD plug has a wrong insertion prevention mechanism. The insertion of the SPD
plug is denied when it is directed in a wrong direction and when the type name differs.

+ After plugging the SPD plug, set the plug removal lever to the safety lock position.
Under this condition, the SPD plug is locked.

+ After plugging or unplugging or replacing of the SPD plug, make sure the SPD plug
is securely mounted to the base.

[1] Pressing the plug removal
lever to the outside

— plug lock

1[2] Pull out the SPD plug

Plug guide

[4] Set the plug removal lever
to the safety lock position

—

[3] Insertion of
1 the SPD plug

Groove of the base

Maintenance and inspection ‘

+ Periodically check wiring to make sure the wiring is not loose.

+ Periodically plug and unplug of the SPD plug to make sure the alarm contact operates.

+ When the alarm contact operates, immediately check the status indicator on SPD.

+ When the status indicator turns black, it indicates degradation or failure of SPD. In this
case, replace the SPD plug.

- SPD provides a few dozen to a few hundred of protection capabilities against
lightning surge within the rating but the capabilities does not last permanently. It is
recommended to replace SPD in about 10 years.

- SPD is warranted against defects in material or workmanship for one year from date
of purchase when SPD is used by the method stipulated in the instruction manual.
Any problems arising from energization by a lightning surge exceeding the rating of
SPD, temporary overvoltage of power supply, noise, disaster, and troubles caused
by other external contributory factors are not covered by this warranty.

+ Please note that we do not assume any responsibility for making any warranties of
property damage, data stored in equipment, etc. in using the product.

+ When SPD is energized by a lightning surge exceeding the rating of SPD, the
equipment to be protected may not be able to be protected.
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