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HIAISE/GIAWIA

This catalogue describes the features of our standard products and the outlines of
specifications of those products. For the more detailed catalogs or technical materials
etc. and any inquiries, please contact our dealers or our offices (See the back cover).

B The outside dimensions and weights are shown in approximate values.

The outside dimensions are shown in the order of Width (W)XHeight (H)XDepth (D),
and, as a rule, the dimensions of protruding portions such as finger grips, rubber legs,
handles, etc. are not included.

Table of contents

Voltage detectors

< List of standard voltage deteCtors -« -cccveveieiiiniii 3
<> Audio-signaling and light emitting voltage detectors for low voltage «-------ooovvvenennnnn 4
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<> (AC and DC) Voltage detectors for high and special high voltage:---------+ooeoevieiininni. 6

® Phase testers
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Live-part diSPIAy UNITS -t 10

® Voltage detector ChECKEIS -+t vt 11-12
® Pinwheel type voltage deteCtors - o weeererrriiiiiiieit 12
Grounding hooks (Grounding and short-circuiting equipment)-----------. 13~19

® Instructions for use of voltage detectors (Operating principles) ------ 20~23

Note: Specifications and prices are subject to change for improvement without prior notices.

| All rights reserved.|




HIAISEIGIAIWIA List of standard voltage detectors

Model Product name oiage (V) | Rotestine voltage (V) | weight (g)| Mis=t
HTE-B10 | 504 tant Smitine tope ~udio-signaling 600 | AC 50~600 22
HT-620-ABC |PeShargsable Mode! set 600 | AC 90~600 155
HT-620-A |PeShargeableMogel 600 | AC 90~600 30
HT-620-B Changing Cradle 35
HT-620-C  |AC. Adapter 90
HT-680D  |fight emiting tube o (only for barg wiras) 600 | B 50~600 27
HT-680DS " 1 (only for bare wires) 600 | AS 50~600 27
HT-680DB " /" (only for bare wires) 600 ég ?2:288 27
HT-680DBS " /' (only for bare wires) 600 | AS 29898 27
HT-670 " I 600 | AS 50~600 26
HSF-7  |Signafingand ight emittng type '~ | 7,000 | AG 80~7,000 | 150
HSE-7G I I 7,000 I 60~7,000 55
HSS-25B I Jeleecopic. audio-sienaling | pg 000 I 80~25,000 130
HSE-7T1 " STl 7.000 | 80~7.000 55
HSG-6 I Selsacopic. audio-signaling 7,000 1 80~7,000 85
HSN-6A High and low voltage detector for both AC and 7.000 AC 100~7000 297

DC - Telescopic, Audio-signaling and light emitting type DC 50—~—7000
HST-30 Special high voltage detector - Audio-signaling, 34.500 AC 3.000~34.500 340

light emitting and telescopic type

HST-70 I I 80,500 n  20,000~80,500 530
HST-170 I I 195,500 /# 60,000~195,500 600
HST-250 I I 287,500 /# 150,000~287,500 | 1030
HST-15N | R Slaranne and heht eriting type 7,000 | B 600~7,000 | 340
HST-20N | SRR MR e ermaiing ana light omitting tvoe | 25,000 | 58  3,000~25,000 | 610
HST-W80JS | Voltage detector for AC trolley wire 80,500 AC 20,000~80,500 1010
HS-1.5NR | iR o Sienanng and Teit emitting tpe 9000 | D& 5:000—7.000 | 3150
HS-1.5NJ " " 7000 | DG °800—7.000 | 3140
HS-500 o e S LI S O = AT 550,000 | AC 250,000~550,000 | 4730
HS-90N R R i Srmmiing s light omittne tyee | 90,000 | 58 6,000~80,000 | 1510
WM22~275 E:g\nﬁgg ﬁfggial high voltage detector - AC 6,600~275,000 V4

PC-2 Bt S Sy Phase Faotay Ster - Heht 600 " 100~600 300
PC-3 I 1 400 " 200 - 400 250
HPI-AB wgg voltage phase tester - Optical fiber 3.300-6,600 /I 3,300'(5,600) 600
HPI1-S6 " " 6,600 " 6,600 900

HPI-S20  |RBSSiSpa sl voltase phase tester - Optical | 33099 | AC  22,000~33,000 | 900
HP-U6-(U3) | High voltage phase tester - Wireless type (Radio) | 6,600-(3,300) | AC 6,600-(3,300) | 2500

HP-S6-(S3) " /] 6,600-(3,300) | 6.600-(3,300) 1800
HP-T6-(T3) /i /i 6,600-(3,300) | 6,600-(3,300) 1400
HP-U20 Stsggi?égégigvoltage phase tester - Wireless 33,000 I 22.000~33,000 4400
HP-S20 " " 33,000 11 22,000~33,000 1800
HXZES High voltage hot-line proximity alarm unit 6,600 AC 6,600 Eg
HXW-1 Wrist alarm 6,600 AC 6,600 28
HXC-3K Portable live-part detector AC 3,300~77,000 83
HHV-6T Ve sart ispiay nit for high vorags 7.000 | u 7.000 | 450
HH-6A Non-live-part display unit 6,900 1 3,000~7,000 580
HSH-KE  |VoRass teteotor "+ operating rod e/wa 7.000 | #  6,600IF7,000 | 390
HLA-1 Voltage detector checker 430
HLL-1 /i 640
HLL-6D " 600
CL-1-06 /] 300
HLA-2G " 700
HLA-N1 DC voltage detector checker 280

Note: Specifications and prices are subject to change for improvement without prior notices. (The consumption tax is not included.)
The above product weights and dimensions are standard values.

3 http://www.51082245.com



Audio-signaling and light emitting type voltage detectors for low voltage FRNSEERR

B For AC Low Voltage Only

Model HTE-B 10 “ocansiose

LBV Ultimate AC Low Voltage Model

1. Uses detecting tip with minimum sensitivity vari-
ance between bare cable and insulated cable.

2. Can detect voltage over insulation.

3. Incorporates new IC.

4. Comes in three colors.

(lvory)

Operating voltage range | AC50V-600V, 50/60Hz

(Yellow)

e Qverall length: 130mm
e Weight: 22g

(Marine Blue)

Operation starting voltage
(Voltage to ground)

Adjustable detection sensitivity
Default setting: AC40VX=10V
(with detecting tip touching company standard insulated cable (600V- IV.2mm?))

Operation status display

Light: intermittent red light emission verifiable at 8000Lx

Sound: intermittent sound, 50dB and above at 30cm distance

Battery

Alkaline cell battery LR44 (1.5V)x2

Life of the battery

Continuous operation: about 10hrs, unused: about 1.5yrs (with new batteries)

* Without case

Model HT-620-A acsov~soov Eco-friendly Rechargeable Model

1. Non-adjusting voltage detector.(Sensitivity adjustment not required. Easy voltage detection)
2. Compact size is suitable for portable use.

3. Uses conductive rubber on the tip to prevent shorting.
4. Can detect voltage over insulation.

5. Up to five charging cradles can be linked together.

HVoltage Detector

HT-620-A

(Voltage detector)

(B0 Operation starting voltage | Fixed operating sensitivity AC30V£10V
a%cfggp?er) 9@;?2%?%%? 135mm (Voltage to ground) with detecting tip touching insulated cable (600V- V)
e \\eight 90g Operation status display Light: intermittent red light emission verifiable at 8000Lx.

Operating voltage range

AC90V-600V, 50/60Hz

Sound: intermittent sound, 50dB and above at a distance of 30cm

Rechargeable (Large capacity capacitor), with internal capacitor life of 5 years and above

HT—620'—B Battery (Power source) Charging time: about 3 minutes (time from discharged state to fully charged)

(Charging cradle)

e \\Veight 3bg HMCharger
Model HT-620-B (charging cradle)/HT-620-C (AC adapter)
Input AC100V, 50/60Hz 12VA (AC adapter)
Output 5V-1A (max) (AC adapter)

Charging method

Low voltage charge

* Without case

B For AC and DC low voltage (special use for bare wires)

Model HT-680D {326 st Low voltage AC/DC type

(AC/DC 50-600V)

1. Ideally suited for voltage detection during communication/control related work.
2. A conductive rubber material is used on the detection tip.
3. High sensitivity for 50V even for both AC and DC
4. The sound and light helps checking without fail.

Frequency |50/60Hz
e at
(operetion starting | AC30+10V, DC35+10V

Operating status | Light emission: Red light emission continuously. The light is visible in the brightness of 8,000 Ix.
indication Sound: Continuous sound of 50 dB o louder in'a pasition 10 cm away from the unit.
Battery Alkaline cell battery LR44 (1.5V)x2

Life of the battery | About one year in normal use

Series model Detection tip
HT-680D Conductive rubber
HT-680DS Metal

HT-680DB Conductive rubber
HT-680DBS | Metal

Detecting voltage
AC50~600V, DC50~600V
AC50~600V, DC50~600V
AC50~600V, DC12~600V
AC50~600V, DC12~600V

e Overall length :135mm
e \\eight : 27g

* Without case

for low voltage
(AC/DC50-600V)

Model HT-67

New form made by the first-class designers
Multi-functional typ_e_possessed by
professional electricians

1. Introduced voltage distinction is possible.
2. The sensitivity level may be changed depending on applications.

Frequency |50/60Hz
i Switch:Coating | AC40V for insulated wires(IV.2m)(Intermittent operation)
Otpter;?aglon AC30V18V or D30V 15V for bare wires(Continuous operation)
S ?t g . | (When connected with lead wires)
— - voltage Switch:Bare wire| 100V LED comes on: AC, DC 30V+20V
’ The lead wire is optional. l (Voltage to Continuous operation)
ground) 0 D comes on: AC, DC 140V+30V
: (Continuous operation)
L L ey Battery | Alkaline cell battery LR44 (1.5V)x2
' Life of the battery | About one year in normal use

* Without case

4 http://www.51082245.com



HIAISEIGIAIWIA AC high and low voltage detectors

Model HS -/ acsov~7000v Popular model for the high voltage of 6kV

1. Possible to distinguish between the high and the low
voltage by intermittent and/or continuous sound and light.

2. Easily operable having no selector switch.

3. Safe with the dual structure for pressure resistance
and water proof.

Low voltage | Exposed live part : 80V(contact with the live part)

Sgg%gpvegﬁggg High voltage | Exposed live part : 400V(contact with the live part)
Insulated wire| (¢0.5mm OE wire) 3,000V

Rated non-operating | Intermittent | (Voltage to ground 4kV) 50cm

distance Continuous | (Voltage to ground 4kV) 3cm

Service temperature range | —10C~+50T

Battery AAA battery (1.5V) R03x2
e Overall length : 260mm Accessory: Leather case
e \\Veight : 1560g Compliant with the safety guidelines for portable-type voltage

detectors used for high-voltage electric wiring lines (RIS-TR-85-
2 of the industrial safety research institute, Ministry of Labor)

B AC High/Low Voltage Detectors

VL e b= =W A C RNl Uttimate Compact Model for BkV High Voltage

1. Perfect for voltage detection in communication work.

2. Super-compact and lightweight, with pressure-resistant
dual construction.

3. Replaceable conductive rubber detecting tip.

Low voltage | Exposed live part : 60V (in contact with live part)
High voltage | Exposed live part : 400V (in contact with live part)
Insulated wire| (5mmg OE wire) 3,000V

Rated non-detecting | Intermittent | (4kV voltage to ground) 50cm

distance Continuous | (4kV voltage to ground) 5cm

Operating temperature range | —10C~+40T

Alkaline cell battery LR44 (1.5V)x2

e Overall length: 205mm Battery Battery life 3hrs continuous operation, 2yrs unused
e \Veight: bbg

Rated operation
starting voltage

*Accessory: storage case

Model HSE-7T 1 acsov~7000v Compact and Lightweight, Convenient Portability

1. Compact size fits in workwear breast pocket.
2. Provided with clip for carrying in pocket.
3. Replaceable conductive rubber detecting tip.

Awarded the Industrial Safety
Research Institute Director
General's Prize at the

20083 Electrical Equipment
Industry Trade Show

" (Voltage detection through contact starts at or below following voltages)

Sgri?nop\gﬁgog Low voltage (intermittent sound/light indication) Exposed live part : 80V

(Volta % 10 rgu nd) High voltage (continuous sound/light indication) Exposed live part : 400V
g g Insulated wire (5mmg OF wire) 3,000V

Rated non-detecting | (Minimum non-detecting distance to wire (150mm2 OC))
distance Intermittent sound/light indication (for low voltage): 50cm
(Voltage to ground 4kV) |Continuous sound/light indication (for high voltage): 5em
Operating temperaturerange | —10°C~—+40T

Alkaline cell battery LR44 (1.5V)x2
Battery life 3hrs continuous operation, 2yrs unused

Complies With Safety Guidelines on Portable Voltage
Detectors for High Voltage Distribution Lines (RIIS-
TR-85-2, Research Institute of Industrial Safety, The
Ministry of Health, Labor and Welfare)

Battery

e Overall length: 205mm
e \\Veight: bbg

Model HS S-25B fSecra e

*Without case

1. Ideally suited for maintenance service of high-pressure
cubicles.

2. Shorten the unit for low voltage detection, and extend
the unit for high voltage detection.

g 3. The detecting part is water-proof structured.
For high voltage (Detect holding the grip)
Rated operating voltage | Bare wire (¢3mm) - AC250V£50V
® Overall length : 746mn when fully extended (Minimum response OC wire (5mm) : AC1000V+200V
216mm when fully shortened voltage to ground) For low voltage (Detect holding nameplate portion)
e \\Veight : 130g Bare wire : AC80V or below

Service temperature range | —10C~+50T
Operating status indication | Intermittent light and sound
Battery Alkaline cell battery LR44 (1.5V)x2
Life of the battery About one year in normal use
Accessory: Leather case

5 http://www.51082245.com



Low, high and special high (AC/DC) voltage detectors FRNSEERR

Model HS G-6 acsov~7000v Lightweight, Compact, Telescopic Model

1. Safe conductive rubber used on detecting tip.

2. Super-compact and lightweight at 85g.

3. Replaceable conductive rubber on detecting tip is economical.
(Voltage detection starts at or below following voltages in retracted state)
. High voltage (continuous sound)

Rtatr‘?[q operﬁnon Exposed live part: 400V

(StaV “?g V? age ¢ |[nsulated wire (5o O wire) 3400V (extended and retrasted)
at voltage W ground) || oy voltage (intermittent sound)

Exposed live part: 80V

Light emission: verifiable under 8,000Lx light
Sound emission: 50dB or above at 1m distance
Operating temperature range | —10°C~+40T

Batt Alkaline cell battery LR44 (1.5V)x2
ey Battery life 3hrs continuous operation, 2yrs unused

Life of the battery | Continuous operation: about 8hrs, unused: 2yrs
*Storage case sold separately

Model HSN-B6A Higfhnerformance detactor usable for a wide rangs of appications

1. Lightweight and easy-to-use telescopic type being convenient to carry

2. High voltage detection ranging from 3kV to 7kV is possible
in both extended and shortened conditions.

3. May be used for voltage detection of a low-voltage circuit
if holding the name plate of the detecting part.

.| Without a AC 3kV-7kV (Voltage detection by holding the grip)
%ﬁég ground wire | AC 100V-600V (Voltage detection by touching the name plate with the hand )
range | Withaground| AC 100V~7kV and DC 50V~7kV
wire (Withstand voltage test: possible up to DC 21kV)

Operating status |Light: Red light for AC, Yellowish red light for DC, The light is visible in the brightness of 8,000 Ix.
indication Sound: Intermittent sound of 60 dB or louder in a position 1 m away from the unit.
Servics temperaturerangs | —10°C~+50C

Battery (Built-in) Alkaline cell battery LR44 (1.5V)x2

Accessories Plug, 3-meter ground wire c/w a clipX1, Leather caseX1

Model HST Series Serialized product models ranging from the

special-high voltage to the high voltage

1. Telescopic type and lightweight
2. Designed to cut battery drain
3. The sound and light helps checking.

4. The detecting part is variable for easy viewing.
(Models HST-70, HST-170, HST-250)

% Models HST-1.56N and HST-W80JS have a hook-type tip fitting.

Operation status display

Approved by Ministry of International
Trade and Industry

<

Model Service voltage range | When extended | When shortened | Weight(g)

AEGER B ERE R BT HST-30 AC 3~ 34.5kV 1382mm 846mm 340

HST-70 11 20~ 80.5 2260 1325 530
Frequency 50/60Hz HST-170 /1 60~195.5 3145 1290 600
Service temperature range | —10C~+50T HST-250 11 1560~287.5 5055 1295 1030
Operating status indication | Intermittent light and sound HST-W80JS /1 20~ 80.5 5090 1320 1010
Battery Alkaline cell battery LR44(1.5V)x2 HST-1.5N AC-DC 0.6~7 415(not extendable) 340
Life of the battery About one year in normal use HST-20N AC-DC 3~2.5 940(not extendable) 610

Accessory : Bag for housing

Model HS Series For detection of the super-high voltage and

the special-high voltage

. The light can be seen even outdoors in the daytime,
and the sound can be heard even in a high-noise environment.

2. Excellent and robust structure
3. A unit with custom-designed sensitivity can be manufactured.

Awarded the director general
prize from Industrial Safety
Research Institute

() S g el ) Model HS-TGNR | HS-1.5NJ | HS-500 HS-90N
Service voltage AC6,000~7,000 AC250,000~ |AC6,000~90,000
range (V) DC1,000~7,000| DCB00~7,000 | 550,000 DC6.000~90,000

% The DC voltage detect ded with 7.met dui Size (mm) 4,500 4,500 7,085 1,585
% The DC voltage detectors are provided with one 7-meter ground wire. -

% All models are provided with a bag for carriage. Weight (g) &, Joll LA 2l [
% The insulated operating rods of HS-20N and HS-90N models are not telescopic types. Battery 9V Battery 6F22 (S-006P)

Accessory : Bag for housing

6 http://www.51082245.com



HNSEGIAWIA Low voltage phase testers

Model PC-2 Phase-rotation meter telling the result

by sound and lighting

e Quter dimensions : 65X91x25mm
e \Weight : 300g

1.

o B~ W

The result can be double-checked by the
eyes and ears.

. Open-phase judgment is available for 200V
and over.

. Phase rotation can be checked in the wide
range from 100V to 600V.

. The unit seldom fails, so semi-permanently
usable.

. Compact and lightweight being convenient

for handling.

BClassification of phase rotations

Positive phase |Negative phase| Open phase

LLamp indication Green Red Green/Red
Warning sound Nil Intermittent sound | Continuous sound
B Specifications

Service voltage | 100V (Continuous) ~600V (within 30 seconds)

Power supply No separate power supply is required.

Manufactured by OTOWA Electric Co., Ltd.

Model PC-3 Phase rotation can be checked on the

insulating coating.

e Quter dimensions : 140x60x28mm
e \Weight : 250g

. Even the insulated wire can be checked.
. The result can be double-checked by the

eyes and ears.

. The large-size clips enable checking of

various size electric wires ranging from 2mm?
to 100mme.

4, Compact_ and lightweight being convenient
for handling.
BClassification of phase rotations
Positive phase Negative phase
Led blinking light color Green Red
Buzzer sound Nil Intermittent sound
B Specifications
Service voltage | 3 phase AC200V/400V
Freguency 50/60Hz
Battery 6F22(S-006P) 9V

Electric wire size | 2mm2~100mm?

Manufactured by OTOWA Electric Co., Ltd.
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*High and speciakhigh voltage phase testers. HINSEGIAWIA

Insulating with an optical fiber wire
between the two detecting parts

1. Each one of the pair may be used for voltage
detection, and the pair may be used for checking
phase rotation and sequence.

2. Measurement on the covered wire
Similar to voltage detectors, this unit has the high-level input
impedance making it possible to measure on the voltage
detection terminal and the covered wire.

3. Same display method as that of conventional one
The operating procedure and the display method are same
as those of the phase tester for overhead wires. This unit
also gives out sound (buzzer) and light (LED) to tell the in-
phase, different phases and phase seguence.

4. Safely used even for high-voltage bare wires
The unit has excellent electric features and sufficient
dielectric strength (200kV/min), and durable against high-
temperature, moisture and shock.

Awarded the director general 5. Compact, lightweight and easy to use.

prize from Industrial Safety Cansisting of the transmission and recepfion parts as well as
Research Institute the optical fiber wire connecting those two parts, and the
in Electric Equipment Industry unit is housed in a plastic case of ¢34mx273m long. (HPI-A6

Exhibition in 1990

model)

6. Test button and battery drain cutting
The unit is provided with a test button to pre-check conditions of the
internal circuit and the battery. The circuit enables battery
drain cutting when the unit is not used.

Model HPI-AB HPI-S6 | HPI-S20 Phase test Detect if the phase is in-phase or in 120°different phase.
Structure Underground line cubicle For overhead wires Phase sequence check | Detect if the phase is 120°leading or lagging.
Service voltage 3.3kV~6.6kV 6.6kV | 22-22kV R .| Light | The light is visible in the brightness of 8,000 Ix.

: epresentation : — : :
Housing Attache case Bag Sound | 50aB or louder in a position 1 m away from the unit (Intermittent sound)
Frequency 50Hz/60Hz Service temperature —10C~+40TC
Insulation resistance 2,000MQ or over ' 3 meters between the transmission and receiving positionsx2 wires
Dielectric strength 20kV per minute 75KV per minute Distance for phase test | (someters for a special order)

Qverall | When extended 928mm 1,985mm 1,985mm Battery N cell battery (1.5V) R1X2each
length | When shortened 398mm 1,200mm 1,200mm

Wireless phase .
MOdEI HP detection method Easy_to_use ereless type

1. Perfectly insulated structure
This unit can be used for both bare wires and insulated wires,
haw?g adsafe structure as the detecting part is completely
insulated.

2. Wireless type phase comparison
Safe and easy-to-operate. The phase test is performed by a
phase comparison method by means of an electronic circuit

e Mo ) without connection wires as the two detecting parts may be
linked by radio waves.
. ; 3. Test button
The test button is to securely check functions of voltage
@-‘ ¥ ., detection, phase test, transmission and reception of radio
: waves, and batteries.
4. Waterproof structure
Awarded No.40 The detecting part has a totally enclosed waterproof structure.
Shibusawa Prize 5. Having no selector switch
in 1995 This unit does not have any selector switch, so there is no fear
of an operating error. The battery power supply is designed for
battery drain cutting, as the power turns ON only when the
unit is operated.
Model HP-U20 | HP-U70 | HP-520 HP-S70 HP-UB | HP-s6 [ HP-T6 HPU3 | HP-83 [ HPT3
Service voltage | forboth 22kV&33kV | for both 66kVE&TTKV | for bath 22KV&33KV | for both BBKVETTKV for 6.6kV for 3.3kV
Overall | When extended 3470mm 3470mm 1220mm 3245mm 1480mm 1220mm 550mm 1480mm 1220mm 550mm
length | When shortened | 1640mm 1640mm 850mm 1415mm 1090mm 850mm — 1090mm 850mm =
Weight 2200gx?2 2400gx?2 900gx2 2200gx?2 1250gx2 900gx2 700gx2 1250gx2 900gx2 700gx2
e p— Between the hook fitting and the universal joint, 50kV, for 5 minutes | Representation | Light | The light is visible in the brightness of 8,000 Ix.
Insulating rod (excluding the antenna) 75kV/30cm, 5 minutes Sound | 50 dB or louder in a position 3 m away from the unit

Phase test function | Distinguish between the in-phase and the 120°different phase. | Service temperature range | —10C~+50T
Distance for phase test | Distance between the transmission and reception parts Max. 5 m | Structure of the detecting part | No water permeates in the inside \ Battery \ 6F22 Battery(9V)X1
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HNSEGIAWIA Auwiliary devices for voltage detection |

B High voltage hot-line proximity alarm un

Model HX-6 tors6xv

Essential unit for high-voltage proximity work

1. Gives an alarm in the proximity of a high-
voltage charge part

2. Ideally suited for the safety of electric work

3. Waterproof structure

Distance and the
voltage for an alarm

6.6kV (Voltage to ground) —80cm(in the standard condition)

Sound volume

65dB or louder (in a position 1 meter away from the unit)

Battery JIS CR2025 or CR2032 lithium battery
Life of the |Aboutb0 hours in total if continuously operated
battery About 2 years if not operated at all

Service temperature
range

—5C~+45T

Frequency

Either 50Hz or 60Hz specified by users

Model HX-6S

for 6.6kV

Awarded the president prize
from Tokyo Electric Power Co.,

© 52x40%16mm !RCEIectric Equipment Industry Helmet flttmg type
e \Weight : 53g Exhibition in 1993

e \\Veight : 59g

B Wristwatch type hot-line proximity alarm unit

Model WRIST ALARM HXW-1 prevention of electric shock accidents

® 40Xx37X13mm
e \\Veight : 28g

B Portable live-part detector

Auxiliary device for voltage detection usable

due to illusions, mistakes, etc.

1. Gives out an alarm by an electronic buzzer
sound in the proximity of live parts.

2. ldeally suited for prevention of human errors
as the unit is always set under the stand-by
state for actuation having no switch of the
battery.

3. The unit is totally enclosed preventing faults
due to dust or dirt.

Distance and the
voltage for an alarm

6.6kV (Voltage to ground) —60cm(in the standard condition)

Sound volume

65dB or louder (in a position 60cm away from the unit)

Battery

JIS CR1620 lithium battery X1

Service temperature
range

—5C~+45T

Frequency

Both 50Hz and 60Hz

for a wide range of applications

Senice voltage range

3.3kV~77kV (Non-contact for 11kV and over)

Service temperature
range

—20C~+40T

Structure Waterproof structure (No water permeates into the inside.)

Frequency [50Hz or 60Hz specified by users

Battery Alkaline cell battery LR44(1.5V)x2

Dielectric Between the detecting part tip and the grip

strength AC20kV for one minute (Leakage current : TmA or less)

Detecting |Voltage for actuation: 400V+20%

performance |Distance for detection: 3cm at 3.3kV, 10cm at 6.6kV
i Light: The light is visible at a position 50cm away from the unit in the

Repregematlor] .Of bngghmess ogf 8,000 Ix. e Y

operating conditions | Soung: 50dB or louder at a position 1 m away from the unit

M Voltage, distance for separation, and distance for detection

Voltage (kV)

3.3 6.6 11 22 33 77

. Overall length : 155mm Distance for separation — — 15 25 35 76
e Weight : 358 Distance for detection | 5 10 33 90 120 230
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Live-part display units FINSECERNIN

B Audio-signaling and light emitting type live-part display unit for high voltage

Model HHV-6T Gives out an alarm against the danger of live parts

e Overall length : 441mm
e \Veight : 450g

by means of the sound and voice "Beep, beep, it's
under charging” as well as light emission and diode
blinking which can be seen from all directions.

1. Compact and lightweight being convenient to carry.

2. Clearly gives out an alarm against the charging
condition by means of the sound and voice.

3. Indicates an alarm with revolving and
blinking light.

Model

HHV-6T

Representation of

Max. service voltage

AC 7,000V for both 50/60Hz

conditions

Light: The light is visible in the brightness of 8,000 Ix.

Sound: 50dB or louder at a position 1 m away from the unit

Insulation resistance

Between the detection metal fitting and the grip, 100MQ or over

Service temperature
range

—10C~+40T

Dielectric strength

- ditto - , AC15KV for one minute

Structure

Waterproof structure (No water permeates into the inside.)

Leakage current

At the time of a dielectric strength test, 500uA or less

Battery

Size C battery(1.5V)R14x2

e Overall length : about 500mm
e \Veight : 580g

B Audio-signaling and light emitting type non-live-part display unit

Model HH-GA Non-live-part display unit used being hung on

the live-part of AC high voltage which is easy-
to-check the condition by means of bright
light blinking and intermittent sound

1. Compact and lightweight being convenient to carry.
2. Represents the condition by means of intermittent
sound and blinking light

starting voltage

Model HH-6A Leakage current | At the time of a dielectric strength test, 500uA or less
Service voltage | AC3kV~7.2kV Representation of | Fise unit Simice lieht hder & conaiian of nomive pars
Operaﬂon ACBOO\/J_FEOO/O (Wlth (P5mm OC Wil'e) COnditiOﬂS Sound : 560dB or louder at a position 2 m away from the unit

The unit makes a sound under a condition of non-live-part

(Represents the condition of non-five-part under the voltage to ground of ACB00V or lower)

Service temperature
range

—10C~+40C

Insulation resistance

Between the detection metal fitting and the grip,100MQ or over

Structure

Waterproof structure (No water permeates into the inside.)

Dielectric strength

- ditto - , AC20KV for one minute

Battery

AAA battery (1.5V) R03x2

e Overall length 470mm
e \Weight : 390g

B High voltage cutout operating rod c/w a voltage detector

Model HSH-K6 Increases safety and efficiency

in operation.

1. High voltage cutout switching and voltage
detection can be done simultaneously.

2. High

voltage detection range is between

1,600V and 7,000V.

Model HSH-K6 Representation of | Light: The light is visible in the brightness of 8,000 Ix.
Service voltage | AC 6.6kV conditions Sound: 50dB or louder at a position 2m away from the unit.
Operation

starting voltage
(Voltage to ground)

1,300V£20%
(Continuous sound and light)(for insulated wires)

Service temperature
range

—10C~+40TC

Structure

Waterproof structure (No water permeates into the inside.)

Insulation resistance

Between the detection metal fitting and the grip,100MQ or over

Tensile strength

200kg, for one minute

Dielectric strength

- ditto - ,for one minute

Shock resistance

Falling down once to the concrete surface from the height of 700mm (under horizontal condition)

Leakage current

At the time of a dielectric strength test, TmA or less

Battery

9V battery 6F22(S-006P) X1
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HNSEGIAWIA  Voltage detector checkers

M Battery built-in method I Handy type

Model HLA-1

1. Easily usable at the
work site.

2. Possible to check
both of high and low
voltage detectors.

3. Compact and
lightweight being
convenient to carry.

I AC 100V power supply method = Wall mounting type

Model HLL-6D

This unit can be used for
checking both of AC low-
voltage detectors and DC
low voltage detectors.

Model HLA-2G

[deally suited for checking
voltage detectors used
for the communication

® 65X120x40mn e Weight : 430g ® 110X140x46mn e \Weight : 600g
Model HLA-1 vorace range| —10C~+50T Model HLL-6D
Output | H terminal---AC400V |gyilt-in | BF22(V battery) X Input voltage AC100V
voltage |L terminal---AC100V | pgattery | Life Of the battery--- Dielectric strength | 2.0kV for one minute (between the input and the earth)
Quteat | 55Hz (+45Hz-10Hz) e licitneRe e oTe Short-circuit current | TmA or less
Load H terminal- - -5MQor over Output voltage AC50V(£10%) DC+50V~+60V DC—5H0V~—60V
impedance | L terminal---500KQor over

wocel HLL-1 (S

This unit can be used for
checking both high and low
voltage conductors.

i As being provided with two
equipment. output terminals of AC100V
and AC400V, this unit may
check a variety of detectors
for low voltage, high voltage,
and high/low voltage.
® 830x150x50mm e Weight : 700g © 110X140x46mm e Weight : 640g
Model HLA-2G Built-in 6F22(9V battery) x2 Model HLL-1
Output | H terminal---AC1,200V | battery | Hife of the battery:-- Input voltage AC100V
voltage | L terminal---AG70v | " |Totalfe time: about 2 hours Output voltage | "For low voltage’ AC100V(+10%)
OutUt 55Kz +10% VoIt range ﬁﬁ;&%@;ﬁ S “For high voltage” AC400V(%10%)
Load H terminal- - -5MQor over | Voltage detector (Small-size volltage detectars Dielectric strength | 2kV for one minute (between the input and the earth)
impedance | L terminal---500KQor over | M08 1 Checkng | o0 cloctric fines) Short-circuit current | TmA or less

Model HLA-N 1

Special use for DC high
voltage detectors

(Ideally suited for our models
HS-1.5NR, HS-1.5NJ)

M Piezoelectric method | Handy type

Model CL-1-06

CL-1-06 1. Compact,
lightweight and
pocket type

2. Checker for voltage
detectors and
phase testers

Product made under a)
Adjusting dial tie-up between CATU,
©72x114x45m e Weight : 2808 France and Hasegawa
Electric Co., Ltd., Japan/
Model HLA-N1 Short current | 0.BMA
QOutput voltage | DC 1,000V Built-in battery | RO3(AAA battery 1.5V)x4 Model Specification Size(mm) |Weight(g)] Accessory
S8 Stance | 50MQ or over e ure range | —10TC~+50T c/w Dial for adjustment (10-30)
CL-1-06| 10- Output voltage of about 3,500V |190x65x32| 300  [Lead wire for connection
20. Output voltage of about 7,000V
30. Output voltage of about 11,500V
c/w Bag for housing
11 http://www.51082245.com



Reference tabl for combinafon of volage detectors and cheokers HINSEGIAWIA

Voltage detector checkers
Voltage CL-1-06
detector models HLA-1 HLA-2G HLA-NT HLL-1 HLL-6D

O

HTE-610
HT-620-A
HT-680D
HT-670
HSF-7
HSE-7G
HSS-2568B
HSE-7T1
HSG-6
HSN-6A
HST-1.5N
HST-20N
HS-1.5NR
HS-1.5NJ
HST-30
HST-70
HST-170
HST-250
HST-W80JS
HS-90N
HS-500
HS-500C
WM22~275
HP-UB (U3)
HP-S6 (S3)
HP-T6 (T3)
HP-U20 (S20)
HP-U70(S70)
HPI-S6 (AB) O O
HPI-520 O

For any inquiries, please contact us. © means ‘most suitable” . (Checkable depending on the voltage range and AC/DC.)
O means ‘checkable”.
A means “available for AC, but not available for DC” .
1 means "available for DC, but not available for AC".
Blank (no symbol) means ‘not checkable”.

O
@)

©

O0|0|0|0|0|>| D>

>10|0|0|0|0>|>|O|0

> >IOJO|O|0|0| > D

()

O|> D> > D>|OI0I0I0|0

o> | D>

OlO|> B> P>OI0|0I0|0

>
>

O] |O] |0/0|0

O|0|0|0|0

O

O] 00|00

This model is unigue in respect that it detects voltage
changing invisible electricity into a form of object movement,

B
@Pinwheel type voltage §

detector and is ideally suited for high voltage detection and indication.
This model is insensitive to sunlight, or vibration from the
MOde| WM transformer. In addition, it is possible to check if an electric

line is dead or live at the same time by many people even if
they are 10 meters away from the line.

Even if in a place where no power supply is located, the
conditions of voltage detectors can be checked with this unit
by means of a friction test. The pinwheel has a simplified
structure and is sturdy, so it is tough against vibration and
shock. (Passed a test of the industrial test institute in Tokyo)

(special use for AC)

Type | Service voltage | Application |fiandejeneln | Siza®erd (y) | fizmetel
No.22 | AC6.6~22kV |General 1.3m 52,500
No.33 ACB.6~33kV |General 1.9m 55,5600
No.77A | AC11 ~ 77kV | Maintenance 1.9m 55,600 | Straight
No.77B | AC11~77kV |ESyerstetion, | 2.3m 57.000
No.154A | AC11~154kV |Maintenance | 2.8m 67.500
No.77C | AC11 ~77kV |ESwersiatien, | 3.4m 67.500
No.154B | AC11~154kV |5oyerstetion | 3.7m 72,000 | Spring
No.275 | AC33~275kV |General 4.5m 101,200
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Grounding hooks

Grounding hooks

®Please specify the following items when ordering a grounding hook.

1. Type of the tip metal fitting
2. Type of the insulating rod (Joint and
extension type, Telescopic type)

4. Cross-section area and length of the
grounding wire
5. Type of the grounding metal fitting

3. Length and diameter of the insulating rod 6. Service voltage

e One set for a three-phase is standard.

e A bag for housing is optional.

e As the product will be custom-made,
please note the product may not be

returnable to us after once ordered.

M Jointing of operating rods (The standard rods of 3-meter or shorter are made as one-piece rods.)

Figures in the parentheses are the outer diameters of rods.

Operating rod length

38mm2 or smaller grounding wires are used.

Strong type head metal fittings are used.

60mme or larger grounding
wires are used.

3.5bm (2-piece joint)

1.5m (31¢)+2.0m (34¢)

1.5m (31¢)+2.0m (349¢)

1.5m(31¢)+2.0m (34¢)

4.0m (2-piece joint)

2.0m(31¢) +2.0m (349p)

2.0m(31¢) +2.0m (349)

2.0m(31¢) +2.0m (349)

4.5m (2-piece joint)

2.5m (31¢) +2.0m (349¢)

2.5m(31¢) +2.0m (349¢)

2.5m (34¢) +2.0m (39¢)

(
(
(
(

5.0m (2-piece joint)

2.5m(31¢p) +2.5m (34p)

2.5m(31¢) +2.56m (340)

2.5m (34¢) +2.5m (39¢)

6.0m (2-piece joint)

3.0m (34¢) +3.0m (399)

3.0m (34¢)+3.0m (349p)

3.0m (34¢)+3.0m (39¢)

6.0m (3-piece joint)

2m (34¢)+2m (39¢) +2m (39¢)

2m (34¢)+2m (39¢) +2m (39¢)

2m

Type of joint

[ ]I mean insulated joints. Others mean metal joints.

B Type of grounding wires (Transparent PVC-sheathed electric wires)

(34¢)+2m (39¢) +2m (39¢)

Cross-section area 8mme 14mm2 22mm? 38mm2 60mm2 100mme
Element wires 50/0.45 7/38/0.26 7/7/40/0.12 19/38/0.26 19/60/0.26 37/51/0.26
Weight 105g/m 180g/m 265g/m 455g/m 680g/m 1120g/m
Outer diameter 6.6mm 8.4mm 10.Tmm 12.9mm 15.2mm 19.0mm

Grounding metal fittings

Grounding fitting (SA107-B,C,D)

Valve type grounding handle (SA110)

Rail type grounding metal fitting (SA120)

° T - o ? 4 —[ -
NS
Model Mounting method | Applicable wire | A B C D E B G Weight
SA107-B Screw-in 8mm2~  14mmz 51 18 18 10 39 113 65 280g
SA107-C Screw-in 22mm2~  38mm2 66 24 27 12 53 14 95 570g
SA107-D Screw-in 60mm2~100mm? 90 30 38 12 75 23 95 10808
SA110 Stud bolt M12 Stud Valve type grounding handle 320g
SA120 Stud bolt 38mm2~ 60mm2 Rail type grounding metal fitting 1000g
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Grounding hooks

@Please specify the following items when ordering a grounding hook.
1. Type of the tip metal fitting 4. Cross-section area and length of the ~ ® g“t? seft forqa three-phase is sl)tandard.
2. Type of the insulating rod (Joint and grounding wire © A bag for housing is optional.

extension type, Telescopic type) 5. Type of the grounding metal fitting ° ﬁgttehfhgfg%“[fjc‘{“'r'}qgi ﬁgfg%ﬂ;Tﬁ%%b?éefge

3. Length and diameter of the insulating rod 6. Service voltage us after once ordered.

® Grounding hook parts

BTable 1 Fixed head metal fittings
(The head metal fitting is fixed on the operating rod.)

Appearance | MSg9g| No. & oryiceaple thickness Dimensions | Weight Remarks
195
MA121-A For round
8~40 7108 ;
Large type ® e bus lines
195
MA'I.2'I-AS »30~80 800 For round
Special large type 5 bus lines
) »20~52 =195 For round
MA121-AG »40~80,L.=195 12?0g bus lines
Strong and »70~150,L.=225 19208 (60m2 or larger
large type »100~180,L.=225 grounding wires)
MA121-C 840 930 For round
Large and ¢ g bus lines
inclined type i
»8~40 =
MA111-A Bus bar thickness 930g For both round
Universal type - within 12mm ‘ and flat bus lines
Width: within 75mm o=
_ @20~52 For both round
MATTI-AG Bus bar thickness 1600g | @andflatbus lines
Strong and - within 20mm (60mm2 or larger
universal type | width: within 100mm grounding wires)
i ?8~40
MA_JH C Bus bar thickness 1060 For both round
Universal and - within 12mm 8 and flat bus lines
inclined type Width: within 75mm
MA122-A For round
@b~2H 3708 -
Middle type bus lines
MA114-A Thickness: For flat bus
Horizontal/inclined | Within 25mm 10008 lines

copper-belt type Width: within 100mm

MA114-AG Thickness:

Strong and within 30mm

horizontal/inclined | width: within 100mm
copper-belt type

For flat bus lines

2250g (60mme or larger
grounding wires)

¢5~2b

MA115-A Bus bar thickness: 500 For both round
Cubicle type within 30mm and flat bus lines

Width : no limitation

»8~25 For both round
MATIS-AG | B s bar thickness: lo50e | @nd flat bus lines
Strong cubicle within 35mm g (60mm2 O.r |argler
type Width : no limitation grounding wires)
MA115-AN ¢5~25

Cubicle type for Evﬁiiaaarotmr[yokness:

anarrow space | \vjigth: within 50mm

2, _ ¢5~25

P — MA1.15 AH Bus bar thickness:
| Cubicle type | \yitnin 30mm

y with claws Width: within 50mn

14 http://www.51082245.com
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For both round
5308 and flat bus lines




Grounding hooks

® One set for a three-phase is standard.

e A bag for housing is optional.

® As the product will be custom-made, please
note the product may not be returnable to
us after once ordered.

B Table 2 Removable head metal fittings

(The head metal fitting is attachable on and detachable from the operating rod.)

@®Please specify the following items when ordering a grounding hook.

1. Type of the tip metal fitting 4. Cross-section area and length of the
2. Type of the insulating rod (Joint and grounding wire

extension type, Telescopic type) 5. Type of the grounding metal fitting
3. Length and diameter of the insulating rod 6. Service voltage

Appearance Model No. & | Servieeable thickness | Dimensions | Weight Remarks
For round bus lines
@ MA121-B ©8~40 760g | 5.5m groove width
= N Large type for ZB model and
YB model set
MA121-BS For round
30~80 860 -
@ Special large type ¢ & bus lines
) »20~52,L.=200 For round
MAIZI-BG | g0 =200 12508 | bus lines
\ Strong and »70~150,L=200 19508 (60mm2 or larger
— large type »100~180,L.=230 grounding wires)
i MA121-D
w Large and ¢8~40 ' 9308 Earsrl?#gsd
= inclined type |
»8~40
MA111-B Bus bar thickness 980g For both round
Universal type | : Within 12mm and flat bus lines
Width: within 75mm
. @p20~52 ') For both round
MATT1-BG Bus bar thickness ﬁ =~ | | 1p80g | andflatbus lines
Strong and - within 20mm (60mm2 or larger
universal type | \yidth: within 100mn <R grounding wires)
i ?8~40
MA_‘]H D Bus bar thickness 930 For both round
Universal and - within 12mm g and flat bus lines
inclined type Width: within 75mm
MA122-B For round
¢pb~25 4208 -
Middle type bus lines
MA114-B Thickness:
" For flat bus
Horizontal/inclined | Within 25mm. 10108 lines
copper-belt type Width: within 100mm
¢pb~25
Cubicle type : within 30mm and flat bus lines
Width: no limitation
126 Usable for all
MA105 23 170 removable types
Operating rod [ _;_ g excluding MA1 15-
tip metal fitting - 5 EBZnEwgonc?;dsezlefnd
95
MA'|05_S 7 Usable for
MAT115-B, ZB
m Operating rod T 7 g 98 | odel and YB
tip metal fitting ‘I / model set
® Head metal fittings for grounding hooks used for trolley wires
Appearance Model No. & | Servieeable thickness | Dimensions | Weight Remarks
el | SA106-A : For round
N\ Insert type #10~25 6308 bus lines
' - | SA106-C For round
= e e e P10725 7208 | bus lines
— SA106-S For round
ﬂt oot fvpe p4~25 4008 bus lines
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Grounding hooks

@®Please specify the following items when ordering a grounding hook.
1. Type of the tip metal fitting 4. Cross-section area and length of the @ One set for a three-phase is standard.

2. Type of the insulating rod (Joint and grounding wire :ﬁsb?ﬁefgﬁohdou“&"\}ﬁf%g%ﬂ%’gg%_made,

extension type, Telescopic type) 5. Type of the grounding metal fitting please note the product may not be
3. Length and diameter of the insulating rod 6. Service voltage returnable to us after once ordered.

(Set items) = (Operating rod c/w head metal fitting + Grounding wire + Grounding metal fitting)x3 (A bag for housing is optional.)
A B
(S —
i ; E J— ml 1
\ (‘ir‘?gnding

Grounding
metal fitting

A| Head metal |B el Details of the model Grounding | Grounding Applicable
fitting type Operating rod Length & type wire metal fitting voltage
Model 5 | NEO pipe 0.5m | One-piece type | 22mme X3m SA107C 6.6kV
Model 10 I 1.0m 1 Vi Vi 1
Large and Model 15 I 1.5m I 2omme X4m I oKV
fixed type
MA121-A Madel 20 I 2.0m 1l I I 1l
(MA121-C) Model 25 " 2.5m I 22mm2 X5m I 77KV
Model 30 Vi 3.0m I Vi 1 1
Model 35 i 3.5m(1.542) Joint type 22mm2 XBm Vi I
Universal and Madel 40 i 4.0m(2+2) I i I 154kV
fixed type Vodel 4 >
MATTT-A odel 45 i 45m(2.542) I 22mm2 X7m Vi I
(MA111-C) Model 50 17 5.0m(2.5+2.5) 1 1 1 1
Model 60 7 6.0m(3+3) 7 I Vi 275kV
Model 60 i 6.0m(2X3) I I Vi I
Middle and fixed type Model 5 1" 0.5m | One-piece type | T4mm2 X3m SA107B 6.6kV
MAT122-A Model 10 I 1.0m I 1 1 I
Cubicle and fixed type Model 15 1/ 1.5m 1/ 14mm2 X4m 1/ 22kV
MATT5-A Model 20 I 2.0m I I I I

(As for above model 60, please specify 2-joint or 3-joint type.)

Removable type

(Set items) = (Removable head metal fitting + Grounding wire + Grounding metal fitting) X3 + (Removable type operating rod)X 1

A B (A bag for housing is optional.)
(The max. length is 4 meters for the removable type.)

B —— 4§ 1}

~—
s —
Grounding Grounding
wire metal fittin

head metal
fittin

A | Head metal B Modl Details of the model Grounding | Grounding Applicable
fitting type Operating rod Length & type wire metal fitting voltage
Model 5 | NEO pipe 0.5m | One-piece type | 22mm2 X3m SA107C 6.6kV
Large and Model 10 Vi 1.0m I Vi Vi 1
removable type
MA121-B Model 15 I 1.5m I 22mm2 X4m I 22kV
(MA121-D) Model 20 I 2.0m I I I Vi
Universal and Model 25 I 2.5m I 22mm2 Xbm I 77kV
removable type Model 30 I 3.0m I Vi Vi I
(Mﬁ} ]] 1]8) Model 35 i 3.5m(1.5+2) Joint type 22mm2 X6m Vi Il
Model 40 i 3.5m(242) I Vi Vi 154kV
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Grounding hooks

B Operation rod for power transmission lines-compression locking and telescopic type

(Set items) = (Operating rod c/w head metal fitting +
Grounding wire + Grounding metal fitting)
X 3+ (Bag for housing)x 1 or 3

Z1
- |
. . < C H'
Z2
(Z3)
1300 T 1300
(700) (800}

2600
{1500)

Grounding metal fitting SA107-C Insulating rod (Epoxy resin pipe)

i Head i Length |Length  |Number Weight
Model Applicable Grounding | a&™ | Pan || Bas for |eee
voltage  |fitting | wire extended | shortened | oints | NOUSING | the beg weight

Z1 | 275kV [MA121-Al22meX5m| 4.0m | 1.8m | 3 [555d9" '] 15.5kg

Zo |154kV | v [22méx4m| 2.6m | 1.6m | 2 |Seiior3[11.0ke

Z3 | 77kV /" 22m’X3m| 1.5m | 1.Im | 2 /" 8.8kg

B Operating rod-Push-button and telescopic type

(Set items) = (Operating rod c/w head metal fitting +
Grounding wire + Grounding metal fitting)
X 3 + (Bag for housing) X 1

Yo (Y3)

2550(1550)
1305(805) 1245(745)

195 —

: Safety indication
X T \ I I
1 1 1l 1

—— 700(500)

325
3

48~ 415 Push button
¢15~440

Locking range

.

MAX 27

Grounding metal fitting SA107-C Insulating rod (NEO pipe)
Apolicatle | Head | Grounging |Leneth - |Length | \umter| Bag for | Welght

Model| tgge | TISEEL | wire oo ded | hotened | it | NOUSINg | oty
Yo [ 154kV [MA121-A[22mPx4m| 2.5m | 1.4m [ 2 [Seide 3] 11.5kg

Y3 | 77kV 1 22m°x3m| 1.5m | 0.9m | 2 1 9.0kg

(Set items) = (Removable head metal fitting + Grounding
wire + Grounding metal fitting) X 3 +
(Operating rod) X 1 + (Bag for housing) X 1

YBa(YBs
( ) 2465(1465)
5 - 1245(745)
| | T iL
Wﬂ— Y -
I T H [ S22
o ; Push < |
195 Iy \button 1| 700(500)
ton jo 100000 )
#1540 Jc
4815 Max27 11

17

Grounding metal fitting SA107-C Insulating rod (NEO pipe)
Applicable |Head Grounding Lehngth Lehngth Number Bag for We‘\gén

voltage ?i]c%tr?é wire ext%rpwded gvhgr?ened %f'mts housing ‘@gﬁaﬁ%gm
YB2| 154kV [MA121-B|22mPx4dm| 2.4m | 1.4m | 2 |S§idors| g.6ke

YB3 77kV /" 22m’x3m| 1.4m | 0.9m | 2 /" 8.1kg

Model
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Grounding hooks

MOdEI ZB (Set items) = (Removable head metal fitting + Grounding
wire + Grounding metal fitting) X 3 +

(Operating rod) X 1 + (Bag for housing) X 1

Nt

ZB2(ZB3)

2510(1410)

I 1300(800)

. H
% 700(500)
|
:
) ij 5 $ In
Applicable |  Head metal . Grounding | Grounding  [Length when| Length when| Number . |Weight
Model voltage fitting Insulating rod wire metal fitting |extended shortened | of joints Bz ifolr [velelins g%ufvggﬁpe
/B2 154kV | MA121-B(5.5m groove) | Epoxy pipe |22mm2x4m| SA107-C 2.5m 1.5m 2 |1550X100" Set fordphase | 9.3kg
/B3 77k\V | MA121-B(5.5m groove) | Epoxy pipe |22mmex3m | SA107-C 1.4m 1.Tm 2 |1100X100- Set for3phase | 7.8kg
M Discone hook rod (SA109[ ]-[ )
A-1 A-15 A-2 A-3 A2-4 A2-5 A2-6 A3-6
Model Indoor
(SA109) B-1 B-1.5 B-2 B-3 B2-4 B2-5 B2-6 B3-6
Outdoor C-1 C-15 C-2 C-3 Cc2-4 C2-5 C2-6 C3-6
Applicable voltage 10kV 20kV 30kV 40kV 70kV 110kV
Hook rod length (L) 1.0m 1.5m 2.0m 3.0m (E-DIgé%r}gint) <2-pig'c%%int) (E-Digé%rjgint) (3-pxg'c%r}gmt)
R @31mm 1.0m 1.5m 2.0m 3.0m 2.0m 2.5m
od diameter
& Jointing @34mm 2.0m 2.5m 3.0m 2.0m
@»39mm 3.0m 2.0+2.0m
Grip length (£ o) 0.3m 0.5m 0.5m 0.7m 0.7m 1.0m 1.0m 1.0m
JHg el IS (B 10 SA108-B SA108-C SA108-E
(Model C) Chain Water drip shed
Model A Indoor Not provided | Not provided
L Model B 1 provided Not provided
lo /Waterdrip shed Madel C Outdoor | provided provided
I — o
= — ] {
“T——Chain
B Discone hook rod for cubicles (D[ )
Type D1 D2 D3 D4
L Length (L) 0.5m 1.0m 1.5m 2.0m
lo Grip length (Bo)|  0.3m 0.3m 0.5m 0.5m
Applicable voltage |  6.6kV 10kV 20kV 30kV

1

425

i SA108-A
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Grounding hooks

Grounding hook sets Best seller series

Model S <for round bus lines) for 6.6~22kV p1ode| JF <Universal type for cubicles) for 6.6~22kV

c/w Carrying case

c/w Carrying case

Head metal fitting

Head metal fitting

Model G €Universal type for cubicles) for 66V p1oqa| |H (Universal type for cubicles) for 6.6k

c/w Carrying case (Narrow space type) c/w Carrying case

Head metal fitting

Head metal fitting 5~20¢
\—.I‘& a \ . gy 1
\ ~ | y — , P ©
‘ 3_A i

H
SLI

Model | Head metal fitting| ~ Grounding wire | §ignading metal| Brounding rod| |nslating rod length |Bag for housing| ~ Weight
22mmz X 1.5m X 2 & NEO Pipe
S | MA122-A | @wTrengeshapedredfiog) | SAT07-B | @l0Steelrod | (925 x 05m) | orabletypel g4 o
gmme X 156m X 14 c/w Rubber grip | 690 X 120
22mmz X 1.5m X 2 A& NEO Pipe
F MA1 15-AH (c/w Triangle-shaped red flag) SA107-B ¢10 Steel rod (925 x 0.5m) Pt typﬁ 5.6kg
gmm’ X 156m X 1A c/w Rubber grip | 700 X 120
14mm2 X 0.7m X 2K NEO Pipe
C MAT115-AN (c/w Triangle-shaped red flag) Clip Not provided (925 x 0.2m) POLEDE typme 3.4kg
gmm X 7 m X 1K c/w Rubber grip | 490 X 120
Insulation 22mme X 1.7m X 37 . . . |Portable type
H rubber clip g X 5 m X 14 Clip Not provided | ¢/w Rubber grip 400 X 120° 4.0kg
M Besides above models, we may provide custom-designed Model H is manufactured by Hasegawa Electric Co., Ltd.
ones according to your using conditions. All other models are manufactured by Sunazaki Seisakusho.
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High/Low Voltage Detectors and Instructions for Use

To prevent accidents in electric work, those who are concerned have been always making efforts to do research for improvement of the equipment,

work methods, machines and tools, etc. Among those items, the “voltage detector”

is essential to prevent electric accidents as it is used to finally

check live or dead conditions of the electric lines and equipment at the work site.

It is often the case with electric work that electric-shock accidents occur because live lines are misidentified as dead lines. Before touching electric wires,
workers must use a voltage detector to check that the line is dead. This is designated as a duty in the Ordinance on Labor Safety and Hygiene (Article 339).

The voltage detector is a device to determine if the electric line is live or dead. A wide variety of voltage detectors have been produced and used
until today, but there was no official standard on the structure and performance of voltage detectors. Many of those detectors were manufactured
according to the in-house specifications of users such as electric power companies etc. In recent years, however, battery-built-in and electronic-cir-
cuit type voltage detectors have been developed. As the result of it, respective manufacturers began to produce many types of voltage detectors
which have complicated structures and a variety of operational characteristics. To deal with this, the industrial safety research institute of the Minis-
try of Labor has recently announced the guidelines for the structure, performance, test methods and use of those types of voltage detectors so as
to make it widely known to the public how to select and use those voltage detectors.

The following are explanations on the structure, performance and correct using methods of high and low voltage detectors widely used in public.

Voltage detector's structure and operating principle

In general, voltage detectors are structured with a detecting part incor-
porated in an insulating enclosure. As shown in Figure 1, when the tip
of the detecting part contacts an electric line, the detector identifies a
slight electric current 10 flowing through the route of the electric line —
detecting part — stray capacitance to ground in the detecting part Co
— Earth. As the result of it, the detector shows if the electric line is live
or dead by means of representation of light and sound.

Voltage detectors may be classified into a variety of types depending
on the service voltage such as the low voltage, high voltage, special
high voltage, etc. and also depending on the applications such as the
overhead lines, electric power substation, etc. For example, there is a
screwdriver-shaped one for low voltage which is used for checking
electric conditions of plug sockets or cord terminals at ordinary house-
holds. There are also many types including a pencil-shaped voltage de-
tector which are used for construction or maintenance work of the elec-
tric power supply systems.

Since before, neon-glow lamp type voltage detectors have been widely
used as they offered advantages in that they are made in a simple
structure requiring no power supply. However, this type gives out a less
brilliant light, so there was a difficulty in recognizing lighting up of the
unit in the case of voltage detection made directly on the live part. In
addition, insulated wires have come to be used for high voltage lines
these days. Thus, it became difficult to recognize the dead lines using
neon-glow lamp type voltage detectors. It meant that users desired to
have another type of voltage detector which is more excellent than
neon-glow type voltage detectors. After experiencing such circumstan-
ces, voltage detector manufacturers have developed new type of vol-
tage detectors which incorporate a battery and an amplifying circuit
and enable voltage detection and representation even over insulated
wires. Those new types are commercially available today.

Figure 1: Principle of the voltage detector

 — )

Delewm
part Electric

line

Electric line's voltage

1
T —————_Insulated

!
i
I
to ground : I enclosure
X : Stray
| ! ' / capacitance
D to ground
~:—CO TEO '!‘CO Earth
TITITTIITT T 77777 777777

Figure 2: Neon-glow type voltage detector

Neon-glow type voltage detector for high voltage

&

Detecting part Neon-glow Gri
(metal fitting) part rip
~

Neon-glow type voltage detector for low voltage

Clip
roundin
Electric line - E% oundr r?g
Detecting with the hand)
part
(metal fitting) Neontube  2MQ~10MQ

(1) Neon-glow type voltage detector (Figure 2)

When a neon glow lamp receives application of a voltage higher than
its discharge voltage, it makes a glow discharge with a brilliant orange
light even if the applied voltage is slight. Neon-glow type voltage detec-
tors are made based on this principle. They are made of a very simple
structure and easy-to-handle, so widely used since before as voltage
detectors for low, high and special high voltage. Their disadvantages
are it is difficult to recognize their light emission in a bright place and
that voltage detection is impossible on the coating of insulated wires.

20

(2) Electronic- circuit type voltage detector (Figure 3) (Figure 4)

This type of voltage detector incorporates a battery and an electronic
amplifying circuit made of semiconductors. A slight electric current de-
tected will be amplified in the incorporated circuit, which makes an indi-
cation lamp light up clearly. On the other hand, its switch circuit and os-
cillation circuit will convert such slight electric current to an audio
frequency, which generates a clear sound. In those ways, this type of
detector may determine if an electric line is live or dead.

Thanks to the design of an amplifying circuit, it is possible produce vol-
tage detectors having a variety of characteristics. The big advantages
of this model are it can be used for both high and low voltage detection
and that it is possible to detect voltage on the coating of insulated
wires. In addition, the electronic-circuit types are provided with a button
to easily check conditions of the battery and incorporated circuit, mak-
ing it easier to check functions of voltage detectors.

Figure 3: Audio-signaling and light emitting type voltage detector

for low voltage (Example) Condition
indicating Test

Iamp/ switch

Opening for
sound-producing

Grip

Detecting part

[Internal circuit diagram]

Tip detecting part

__J_/ I—\%/—l Sensmwty adjusting VR
Voltage level detection H Flicker Audi frequency

oscillation
W‘ 0 FTEST

Electnc wire

Lamp z

Buzzer,
o|Battery |
L

To human body
777777 Stray capacitance
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Figure 4: Audio-signaling and light emitting voltage detector for high and low voltage (Example)

Indication lamp
Intermittent light for low voltage,
continuous light for high voltage

Test button
To check if the internal electronic
circuit is normal

Insulating
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Detecting part
(metal fitting)

To contact electric wires for detection
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= enclosure

<—— Hand strap

Internal circuit diagram

Voltage
resistance R [ gvel detection
¥ (Low voltage)
Detecting part Level detection
(metal fitting) |_ (High voltage)
Electric ? Battery
line Co = Stray capacitance

Test button 7 toground

Audio

Intermittent oscillation

Buzzer

Performance required for voltage detectors

In view of the using purpose, the voltage detecting sensitivity
(operation starting voltage) should be most important among the main
features of voltage detectors. It may be considered that the higher sen-
sitivity means the higher performance, but as a matter of actual usage,
there is a fear that the higher sensitivity may cause many more unnec-
essary indications and operations. In addition, it is important to consid-
er the safety of users related to the dielectric strength as well as the in-
dication methods related to the accuracy of detection.

@ Operation starting voltage (The lowest detectable voltage)

In general, voltage detectors are used to check the voltage (to ground)
of an electric line conductor; where an operator make the top detecting
part contact one of the wires in the electric line while holding the detec-
tor itself or the end of the insulated rod. In this respect, the voltage to
ground is indicated as the operation starting voltage.

As shown in Figure 5, the voltage of high and low voltage circuits to be
checked by a voltage detector means the voltage to ground which is
lower than the line-to-line voltage. If an electric line (wire) is grounded,
its voltage to ground is zero; which means voltage detection is impossi-
ble as a matter of course.

(1) Low voltage detectors are generally made for detecting 100V (95
~107V) of the minimum circuit voltage. Therefore, it is designated that
the operation starting voltage should be set at 65V+15V or at less than
80V. In the case of low-voltage specialized detectors, some of them are
set at less than 50V (50V means the voltage to ground which is lowest
permissible level restricted by the Ordinance on Labor Safety and Hy-
giene) because there is no need to consider an effect of induction by
high voltage.

(2) As for high voltage detectors, the operation starting voltage of
some units is set at 300V. It is because 300V or higher voltage is regar-
ded as the high voltage based on the standard that 254V is the voltage
to ground for the 440V three-phase four-wire line which is the maxi-
mum voltage as the low voltage circuit. On the other hand, the opera-
tion starting voltage of some other units is set to detect 600V and high-
er voltage. This is according to “The AC high voltage means the range
between 600V and 7,000V” as designated in the technical standard on
electric equipment (ministerial ordinance).

Table 1: Examples of voltage detector standards

Operation starting voltage (V) R "
Bare wire (a) Covered wire (b) emarks
Company A 25050 (Less than 2900) | Aucio-=ignarng and
Company B 30050 (Less than 3300) ”
Company C | Less than 1000 | Less than 3300 ”
Company D 1000+200 2800500 ”
Note:

(1) The ratios between the figures in (a) and (B) are widely different between the companies A, B
and C, D because of the structures of respective voltage detectors are different with each other.
(2) Figures in the parentheses of the column (b) are not indicated as the standard of the voltage
detectors, but they are the standard for practical use.

(3) The company A’ s detector may be used for both 50/60Hz, but the others are for special use
for a specified frequency.

(4) The above table describes only on the high voltage range of high voltage detectors.

(The low voltage range is 6515V for all the companies.)
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There are also some other types of high voltage detectors used, in
which the operation starting voltage is set at different levels depending
on the electric line conditions and the applications. For example, in or-
der to avoid malfunctions caused by inductions from a live line, the op-
eration starting voltage is set at 1,000V (about one-half plus an allow-
ance) of 1,900V which is the voltage to ground in a 3,300V circuit. In
some other cases, the operation starting voltage is set at 3,300V (in-
cluding an allowance) so as to detect the voltage to ground of 3,800V
on a coated wire in a 6,600V circuit. As a rule in view of the safety of
voltage detection work, it is appropriate to set the operation starting
voltage value so as to check the voltage to ground on the coated wire
of the circuit.

Table 1 shows some examples of the standards of voltage detectors
used by electric power companies in Japan.

Figure 5: Voltage to ground (detection voltage) in a variety of circuits
High voltage  Low voltage (Single-phase three-wire 100V - 200V)
g 100V
Detection
E N voltage
Transformer | Earth \ 100V [0V [1OOV ./
— 200V
= Z4
High voltage Low voltage (Three-phase three-wire 200V)
f‘r / 200V | 200V
200V Detection
voltage
Transformer | Earth 200V [ov | 0V /
-+
= Z
(Three-phase four-wire 100V - 200V)
el / 100V
{ J/ 200V 100V
Detection
200V | 200V voltage
B 100V|0V 100\7[173v<-/
= 4
(Three-phase four-wire 440V)
440V | 440V
A -
\ 440V etection
voltage
254V | 254V 254v[ oV
—."'_ 7
(High voltage)
6.6 KV 6.6 KV
3.3KV) (3.3KV)
6.6KV Detection
(3.3KV) voltage
3.8KV 3.8KV 3 8KV
(.9kv) | (.9kv) | (.9Kv) -
7 7

@ Non-operating distance

As a voltage detector approaches a high voltage circuit, the detector
will start operation when it comes at a certain distance from the circuit.
If the detector starts operation in a position which is too far away from
the circuit, it is often the case with detection work that live lines and
dead lines can not be distinguished. Such a situation is not only use-
less but also dangerous. To solve this problem, voltage detectors are
provided with a minimum distance setting for non-operation (called a
non-operating distance). In general, high voltage detectors are provi-
ded with 3-5 cm non-operating distance setting.

@ Dielectric strength

In view of the actual using conditions, high voltage detectors in particu-
lar must meet the standard for faulty insulator detectors etc. as the de-
vices for live line work stipulated in Article 9 of Notice No. 33 of the
Ministry of Labor. As a rule, voltage detectors must be proof for one
minute against application of an AC test voltage which is two times
higher than the voltage in the electric line for detection. Some battery-
incorporated type voltage detectors are provided with a dielectric
strength of 14,000V (6,900VX2), and also some others have the di-
electric strength of 20,000V.
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@ Representation of the result of detection (Light & Sound)

The result of voltage check by voltage detectors must be shown by giv-
ing out either light or sound (as specified in the voltage detector safety
guidelines).

As a rule in the case of representation by light emission, voltage
detectors are provided as to make it possible to recognize the light
emission in the brightness of 8,000 Ix which is almost same brightness
in the shade under a clear sky (out of the sun).

In the case of representation by sound, it may be sometimes nec-
essary to consider, as one of using conditions of voltage detectors, a
loud noise of 80 dB in a place such as the vicinity of downtown streets.
In normal cases, however, most of the noise may be included in the low
frequency range. Therefore, it is sufficient to give out sound of 50 db or
louder generating the sound of about 3,000 Hz which can be recog-
nized by people most easily.

How to use voltage detectors correctly

@ Reliable inspection before use

As voltage detectors are essential to guard workers’ lives, they must be
always kept in storage and handled carefully. Please always check the
appearance and lighting up conditions before use. Any faulty ones must
be immediately replaced.

(D Check that the service voltage range of the detector meets the vol-
tage range of the electric line.

® Visually check if any damage, dirt, scars, cracks of the detector.

@ Check that the detector operates normally using a verified power
source, a voltage detector checker (Figure 6), etc.

@ A battery incorporated type voltage detector should be checked that
its battery voltage in the internal circuit is normal by means of the
check mechanism (test button).

Figure 6: Voltage detector checker

M Do not use a low voltage detector for high voltage detection
If a voltage detector provided with a high sensitivity, such as a low voltage de-
tector, is used for high voltage detection, the following problems will be
caused.

The electric field distribution generated in the space around a live electric line
differs greatly depending on the locations of electric wires and the conditions
of grounded objects around the electric line. The size of the electric field gen-
erated depending on the distance from the electric wires may not be always
constant, and there is a danger that the size may become larger enough to
generate a high voltage which exceeds a safety limit of the dielectric strength
of the low voltage detector. In addition, if there is another live electric line is
located near the dead electric line for voltage detection, the detector may op-
erate in response to the live line, thus showing a status as if the deal line is
live. Therefore, low voltage detectors should not be used for high voltage de-
tection. They may be used as a simple auxiliary warning device, though.

@ Precautions before voltage detection

(D Before performing voltage detection, carefully check the condition of
the electric line in view of the condition of circuit breakers, indication
lamps, circuit diagrams, etc.

@ Depending on the type of the voltage detector, prepare using condi-
tions by extending and tightening up the insulated rod.

® During detection work, avoid touching any dangerous parts other
than the grip of the detector.

@ For high voltage detection, wear insulated rubber gloves if the hands
will be located in a place 60 cm or less away from the high voltage
parts. If you use a voltage detector with a normal length of about 25

22

cm, always wear insulated rubber gloves. If you donlt wear any protec-
tive goods in a case such as a periodical maintenance, you must use a
longer voltage detector provided with an insulating rod.

® Stop using voltage detectors if there is a danger of surge voltage
generated in the case such as a lighting, operation of breakers and
switches, etc.

® As a rule, avoid performing voltage detection work in the rain. If you
have no choice but to do so, check that the voltage detector has a reli-
able structure for operation in the rain, and be careful with wetting of
the detector to recheck if there is no danger of an electric shock.

@ Perform voltage detection individually for each one of all the phases.

The voltage detector should be brought from the earth side to the
electric line for detection.

® High voltage cables can not be inspected because their conductors
are grounded after shielded with conductive tapes. (Figure 8)

Voltage detection work of high voltage cables are performed using a
special type voltage detector at the terminal for detection which is in-
stalled at the cable terminals. Sometimes an electric current detector is
used for detection of the electric current flowing in the cables.

Figure 7: How to contact the detecting part to the surface of coated wires

Detecting part (metal fitting)

Correct g P 9 HHow to contact the detector

Securely hold the grip of the

TR detector, and contact the detecting
l— -

part to the wire.

To detect voltage on the coated

Electnc wire Detector wire, the detecting part should be

/ securely contacted on the wire as

/ shown in Figure 7. Otherwise, the

operating sensitivity is bad due to

() change of the capacitance between

the core wire and the detecting
metal fitting.

Wrong

Detecting part (metal fitting)

Figure 8: High voltage cables can not be inspected.

Core wire Voltage detector may
not operate as the cable

Insulated is grounded having a

layer conductive shielded

layer.

@ Directions for carrying and storage

@ Treat your voltage detector with care and avoid any strong impact or
pressure due to dropping, crushing, etc.

@ Do not leave the detector on the road in summer or in a heated-up
place such as the inside of a car.

® It may cause condensation on the detector to suddenly bring it out
of a warm room to the cold outdoor. Be careful not to cause condensa-
tion. Otherwise, the unit may be damaged.

@ For storage of the detector, please select a dry and clean indoor
place where no sunlight is admitted.

@ Periodical inspections are necessary.

Voltage detectors are not subject to the regulation for periodical volun-
tary inspections stipulated by law (Ordinance on Labor Safety and Hy-
giene). Different from work tools such as pliers, screwdrivers, etc., how-
ever, voltage detectors are important safety devices to protect workers
against electric shock accidents in electric work sites. Therefore, it is
deemed desirable to conduct periodical inspections on the dielectric
strength performance of detectors. (Voltage detector safety guideline)

@ As for high voltage detectors, dielectric strength tests should be per-
formed at lease once a year. The test must be carried out for one min-
ute under the condition of the test voltage of 10kV or higher.

@ Batteries incorporated in voltage detectors may be dead due to

natural discharge even if they were not used. Check them at the time of
periodical inspections, and replace them if they are dead.
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Influence due to special using conditions

The environment where a voltage detector is used varies from place to
place, so it is often the case with a voltage detector that the detecting per-
formance differs depending on the using conditions. The following are par-
ticularly influential examples:

(1) If the grip is not held correctly:

If you use a general type of portable short-length voltage detector taking its
one end only with your fingers instead of securely holding its grip, the opera-
tion starting voltage will be larger than usual because the capacitance value
C1 will be smaller than usual as shown in the equivalent circuit of Figure 9.

Figure 9: Equivalent circuit when using a voltage detector
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(3) If using a voltage detector for an ungrounded machine

Voltage detectors are made with an extremely large impedance set between
the detecting part and the human body in order to extremely reduce a cur-
rent flow into the human body for safety. Because of this, as shown in Fig-
ure 11, if the machine’ s enclosure is not grounded, voltage detectors may
operate when the machine’ s induction capacitance is large enough; even if
the machine is normally insulated.

In such a case, it is necessary to check that the machine is perfectly groun-
ded. On the other hand, if the machine is a low voltage type and installed
without grounding, it is safe to check that the machine’ s voltage is not dan-
gerous using a meter with rather low impedance like a “tester” .

(2) If performing voltage detection near a high voltage
electric line:

On an electric power pole or in an electric room, if you make the detecting
part of a high or low voltage detector (including an incorporated battery)
contact a grounded wire or a grounded metal, it is often the case with the
voltage detector to indicate “a voltage is detected” .

This is because, as shown in Figure 10, an induced current flows backward
from the detector grip to the detecting part after a voltage to ground is gen-
erated in the human body or the detector grip located near the high voltage
electric line due to induction from live wires. To deal with a case like this,
please go away from the high voltage electric line or bring the detector from
the earth side. Doing so will reduce induction and may avoid abnormal con-
ditions.

Figure 11: Voltage detection on the enclosure of an electric machine

Motor etc. Switch box, etc.
Xg{;%iéy Induced capacitance
- ,i./
—1—0 H
/ Metal [
It may operate if enclosure  The voltage
not grounded. detector may
operate.

Figure 10: Abnormal conditions of a voltage detector when located
near a high voltage electric line
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As above, we gave a summary of explanation on high and low voltage de-
tectors. Needless to say here again, voltage detectors are important to en-
sure safety of workers during electric work, so it is desired to use them cor-
rectly after understanding the mechanism of voltage detectors. We hope this
instruction manual will help you.

As for the details of regulations etc. cited herein, please refer to the follow-
ing:

® Article 339 of Ordinance on Labor Safety and Hygiene (Working
during power outage)

® Article 342 of Ordinance on Labor Safety and Hygiene (Working
near high voltage lines)

® Article 348 of Ordinance on Labor Safety and Hygiene (Insulated
protective tools etc.)

® Article 352 of Ordinance on Labor Safety and Hygiene (Inspection
before use etc.)

® Article 354 of Ordinance on Labor Safety and Hygiene (Exclusion
from applications)

® Amendment of No. 33 Notice from the Ministry of Labor in 1975
(Standards of Insulated protective tools etc.)

® Technical guideline of the Industrial Safety Research Institute of the
Ministry of Labor

RIIS~ TR ~ 85~2

(Safety guideline for portable voltage detectors for high voltage elec-
tric lines)
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