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1.0 GENERAL DESCRIPTION
Phasing testers are used to quickly determine the phase relationship between conductors in a three phase poyer syste
Some units permit the measuring of AC voltage on distribution and transmission circuits up to 800kV, while others will
give phasing angles.
2.0 HASTINGS PHASE TELL lll (CORDLESS):
2.1 Designed to be attached to approved length of hot stick
2.2 Two wireless Phase-Tell llI's perform a continuous comparison of the phase relationship.
2.3 Three multi-colors, ultra- bright LED’s indicate the status of the unit.
2.4 Wide range of operation from elbow test points to 500kV.
2.5 Both units report the test result.
3.0 HD ELECTRIC VOLTMETER/PHASER
3.1 Designed to be attached to approved length of hot stick
3.2 Constructed with epoxy encapsulated high voltage resistors, a connecting cord and a meter display.
3.3 Current is limited through the connecting cord to a maximum of 1 milliamp.
3.4 Insulated cord up to10kV but should always be kept free and clear from the worker, ground and any other corjductors.
4.0 BIERER PD800W (CORDLESS)
4.1 Designed to operate similar to conventional testers, but easier to use because it does not require interconnedt cable.
4.2 Consists of a Reference Probe (transmitter) and a Meter Probe (receiver).
4.3 Operates reliably at distances up to 100 feet.
4.4 Useable from 120V to 800Kv
5.0 WARNING - See “attached” product safety information for unit (See 2.04 A-D)
5.1 This training will give a general account of using various phasing tools.
5.2 The principles, operation, and safety issues in this training are generic. If you are unfamiliar with the operatiop
of an individual unit, DO NOT PROCEED. Contact your supervisor immediately.
6.0 PRE-USE INSPECTION

6.1 Keep all parts clean, dry and shiny surfaces waxed.

6.2 For units with a cord, inspect the insulation for cracks.

6.3 Be certain the hot stick is appropriately rated and the correct length.

6.4 Examine to insure that the stick is clean, dry and waxed to a clear shiny surface.
6.5 Attach the appropriate probes

6.6 Turn the unit on and run through the startup self-test, if applicable.

6.7 See additional instructions per attached individual safety manuals.
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7.0 TESTING

7.1 It is recommended that two person crews perform all line-to-line measurements.
7.2 In order to make line-to-line measurements, each probe must contact an energized line.
7.3 Always keep the connecting cord (if applicable) free and clear of energized phases and ground.
7.4 To check all phases proceed as follows:
a. Check voltage to be present
b. Place one of the probes on a conductor from one side of the test.
c. Place the other probe on one of the other three phases on the other side.
7.5 When phasing conductors:
a. The HD Electric meter will read line-to-line voltage. If they are in phase, the meter will read zero (or pear

zero).
b. On the Bierer unit, the LED’s will indicate 120° or 240° out of phase
c. Hastings Phase Tell Ill, if in phase green LED or out of phase will have red LED. Continue this procgdure

with all three phases on both sides of the test.

7.6 The Bierer reference unit will have a white LED indicating the presence of voltage @ the minimum approachdigtance.
7.7 Also, the Bierer selector switches on the Reference Probe and Meter Probe must be in the same position. Failyge to

do so could produce false readings, resulting in equipment damage and/or personal injury.

8.0 RECORD RESULTS

8.1 It may be useful and possibly necessary to record the results of the phasing test.

8.2 By utilizing a simple diagram to record the data, a crew could ensure they had the correct connections when tajs
were to be made.

8.3 Taping phases with colored tape may also be useful.

9.0 ATTACHMENTS (Operator's Manuals from Manufacturer)

2.04A — Bierer PD800OW

2.04B — Hastings 6722 — Phase Tell Il
2.04C — HD Electric

2.05D - HD Electric DVM-80UVM
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Limitation of Warranty and Liability

Bierer & Associates Inc. warrants this product to be free from defects in
worlmanship and material under normal use and service conditions for a
period of one year from date of shipment.

Due to continnons prodoct improvement and development. Bierer &
Associates Inc. reserves the npght to meodify product designs and
specifications without notice.

It is impossible to eliminate all risks associated with the use of high
voltage electrical devices inchuding this device. Risks of serious impury
or death are inherent in wotlang around energized electrical systems.
Such risks inchude but are not limited to vanations of electrical systems
and equipment manner of use or applications. weather and
emvirommental conditions, operator mentality, and other wnlnown factors
that are bevond the control of Bierer & Associates Inc.

Bierer & Aszociates Inc. do not express or imply to be an insurer of these
risks, and by purchasing or using this product you AGREE TO
ACCEFT THESE RISES. IN NO EVENT SHAIL Bierer &
Assoctates Inc. BE ILIABIE FOR ANY INCIDENTAL
CONSEQUENTIAL OF. SPECIAL DAMAGES RESULTING FROM
THE USE OF. HANDLING OF THIS FRODUCT.

SATETY MESSAGE DEFINITIONS per ANSI 7535

These instmetions contain important safety messages to alest the user
to potentially hazardous situations, how to avoid the hazard. and the
consequences of failure to follow the instruction.

The zafety alert symbol A 1dentifies a safety messape. The
signal word following the symbol indicates:

ADAN GER A hazardous sitnation which, if not avoided, will
result in death or serious njuwry and equipment damage.

AWARNlHG A hazardous situation which, if not avoided, could
result in death or serions injury and equipment damage.

AE AUTION A hazardous situation which, if not avoided. could
result in nuner or moderate infury and equipment damage.

NOTICE Important safety message relating to equipment
damagze only.

I
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PRODUCT SATETY INFORMATION

AWARNING

. Meter azzembly and live line tool adapters shall be considered
non-insulating. Do not let live line tool fittings come in contact
with enerpized or prounded conductors. The live line tool
adapters, fittings, and handles supplied with meters shall not
be used on any other devices.

2. Use appmprmtelengﬂlhvehmtmlsfmvnltagebemgwmhﬂ
and maintain minimmm approach distances as outlined in
OSHA 1910269, Table B-6.

. All Phasing Meters and Voltage Detectors mammfactured
dunng and after 2007 will have a It mark engraved on the
high voltage probe(s) 25 inches from the tip to indicate to the
user the physical limit that should not be exceeded when
approaching and contacting an electrical conductor or other
electrical test points. Zero Ohm msulated adapters (812801E)
shounld be used if limit mark will be exceeded.

. This equipment shonld be used only by gqualified employees,
trained in and familiar with the safety-related work practices,
safety mles and other safety requirements associated with the
use of this type of equipment.

. These mstmetions are not mtended as a subshinte for adequate
tramning nor do they cover all details or sitnations which could
be encountered when cperating this type of equipment.

. Before operating this equipment, read, understand and follow
al]mstrmhunsmntmmﬂmthsmmal Eeep instructions

INSPECTION & MAINTENANCE BEFORE USE

A‘L\".l'.A.RNIINIG

. Pror to nsing any high voltage test equipment a carefl
mspection should be made to ensure the unit is free from amy
contaminants such as dirt, grease ete. and that there are no

apparent physical damages.

2. Hiph voltage probe assemblies shall be wiped clean prior to
each use with a silicone impregnated cloth and kept clean and
free of contaminants. This will prevent tracking on the cutside
of the probe and meter error.

. Always confirm internal battery voltage before and after nse.
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DESIGN and FUNCTION

AWARNING — Limit Mark

-see “Product Safety Information™. item 3. page 3.

The cordless PDB0O0W iz designed to operate similar to a conventional
phasing tester. but is easier to uvse becanse it does oot require an
mterconnect cable. The wmt consists of a Reference Probe (transmitter)
and a Meter Probe (receiver) and will operate reliably at distances vp to
100 feet. The phasing tester is nseable from 120V to 800KV

Each umit has a five-position switch for the following fonctions:

Off — Unit off for storage or transport.

Deg — Phase angle measurement in degrees for nse on Secondary, URD
and Owerhead Dhirect confact from 120V to 51EV (including
capacitive test points). Non-contact from 51KV to 800V

URD — Phasing Underground Pesidential Distribution with
Veltage Indications. Direct contact from 4KV to 531KV (not for
capacitive test points),

OH — Phasing Over-Head condoctors with voltage indications Direct
contact firom 41NV to 518V

T — Tests basic meter fisnction and displays the internal 9V battery
voltage.

Voltage mdicatons and degree readmmes are sopplemented with phase
ndicator lights on the Meter Probe for dnal confirmation of the phase
relationship between the Feference Probe and Meter probe.

0° - indicates an in-phase condition.

1207 - indicates out-of-phase condition of 120 degrees.

2407 - indicates an cut-of-phase condition of 240 degrees.
“DY™- blinking light indicates a Delta/Wrye transformation (30
degree phase shift) in conjunction with one of the other three
phase indicator lights.
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Note 1: For best results, always position the Reference Probe and Meter
Probe perpendicular to the conductors being tested and away from all
other conductive surfaces such as adjacent phases, neutrals and grounded
structures. Mamtain a ounmmnm distance of two feet between the body of
the probes and all other conductors or grounded surfaces Maintain a
nuninmm distance of two feet between vour hands and the body of the
probe regardless of the voltage being tested. Never hold the tester with
rubber gloves when in use.

Note 2: When phasing on URD transformer bushings use 8128TBALB
Bushing Adapters on both the Reference and the Meter Probe.

BATIERY REPLACEMENT for LCD and LED PROBES

The threaded live line tool fitting on the face of the LT meter probe 13
formished with two flat edzes for use with a wrench or slip joint pliers to
remove and nstall the fitting from the meter housing. The live line tool
fitting on the face of the LED meter probe is fiunished with a hole for
use with a screw driver to insert and remove or install the fitting from the
meter housing. To remove, turn the live bine tool fiting in a
counferclockwise direction and mstall m a clockwase direction.

AWAHNING

When in operation the selector switches on the Reference
Probe and Meter Probe must be in the same position.

Failure to do =20 could produce falze readings, resulting in
equipment damage andior personal injury. Always check the
selector switch on both units before and after each use.
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METER SET-UP and TESTING

AWARNING

s see Product Safety Information™, page 3.
= see Inspection & Mamntenance™. page 3.

Testneg the Meter Probe:

The Meter Probe completes a seif check each time the selector switch is
moved from one position to another. Tt displays the oumber 51.0 +7 -5
(full scale) and blinls 0, 120, 240 phase sequence indicator lights
followed by a blinking I (Delta’ Wye Transformation) indicator light.

Test:

The internal 9V battery voltage may be checked by tuning the rotary
selector swiich to the T posihion and holding for several seconds vatil the
mdicator lights stop blinkong. If the battery voliage displaved 13 less than
8 wolis. shown on the meter as 30, the battery should be replaced. A
standard 9 volt battery 1s located behind the live line tool attachment.

Testing the Reference Probe:
Tuom the Meter Probe selector switch to the URD or OH position. The
results of the Feference Probe self checks will be displaved on the Meter
Probe. Each tume the selector switch on the Beference Probe 15 moved
from one position fo another. the oumber 51.0 will be displayed on the
Meter Probe for several seconds.

Test:

The internal 9W battery 1s checked by tuming the selector switch to the T
position and holding for several seconds. The internal battery voltage of
the reference will be displayed cn the Meter Probe. If the battery voltage
displayed on the Meter Probe is less than 8V, shown on meter as 80, the
battery should be replaced. A standard 9 volt battery i1z located behind
the live line tool attachment.

AWARNING

When in operation the selector switches on the Reference
Probe and Meter Probe must be in the same position.

Failure to do =0 could produce false readings, resulting in
equipment damage and/or personal injury. Always check the
selector switch on both units before and after each use.
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PHASE ANGLE MEASUEEMENTS
Direct Contact from 120V to S1kV including Capacitive Test Points

A WARNING — see “Meter Set-Up & Testing™, page 6.

1. Attach the Reference and Meter Probe to the appropriate length live
line tool for the voltage being tested. Minmmm 2 feet (See Note 1 Pg. 5)
2. Set the selector switch on both probes to the Deg position.
3. With the Reference Probe. touch all conductors one at a tume to verify
all of the phases are energized. (See Note 2 on Page 5).
4. The White phase mdicator light will be on if there 15 at least 120 volis
present on the conductor.
5. Touch both the Reference Probe and the Meter Probe to a single (the
same) energized conductor. The Meter Probe should mmdicate near zero
degrees on the digital display and show a zero degree indication hight A
0~ Light on the meter probe indicates an in phase condition. (See Note 2
on Page 5).
6. Leave the Reference Probe on the first energized conductor. Touch the
Meter Probe to another energized conductor.
7. If the conductors are in phase, the Meter Probe should indicate near
zero degrees on the digital display and show a zero degree indication
light
8. If the conductors are out of phase, the Meter Probe will indicate esther
of the following:

a. Nonunal 120 degrees and a 120 degrees indicator light or

b. Nominal 240 degrees and a 240 degrees indicator Light.

A WARNING — see “Meter Set-Up & Testing™, page 6.

Delta’ Wye Transformation

The PDSHNY provides an additional feature of flagging a Delta Wye
Transformation with a blinlang yvellow indicator ight labeled "DY™.
Expected phase angles when phasing a three-phase system are 0 degrees.
120 degrees, and 240 degrees. The PDS00W continuons]ly monitors all
phase angles between the Reference Probe and the Meter Probe when
used in either the Deg, URD, or OH mode. If the phase angle deviates
more than +/ - 20 degrees from any of the three expected values of 0.
120, or 240 degrees the Yellow "DY™ light will blink
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PHASE ANGLE MEASUREMENTS
MNon-Contact from 51EY to 800KV

A WARNING — see “Meter Set-Up & Testing™, page 6.

1. Attach the Reference and Meter Probe to appropnate length live line
tools for the voltage being tested. Mimionum 2 feet (See Note 1 on pg. 5)
2. Select the OH position on the Reference Probe.

3. Bring the Reference Probe to a distance from each conductor that 1s
close to the muminmum approach distance for the voltage being tested to
verify all conductors are energized. (See OSHA 1910-269, Table R-6
for a minimum approach distance).

4. The White phase indictor light will be on if the electnic field present at
the mininmm approach distance equals at least 600 volts.

5. Reset the selector switches on both probes to the Deg positon.

6. Bring both the Reference Probe and Meter Probe close to the
ouninmm approach distance of a single (the same) conductor. The Meter
Probe should indicate near zero degrees on the digital display and show a
0° mdication light.

NOTE 3: On lines 51kV to 600KV the Reference Probe may be
suspended from the conductor wath optional 1nsulated support hook
attachment PDENISH?. Above 600K use PDEN0SHA. Meter Probe mst
be used 1n non-contact mode as described above 1n No. 6.

7. Leave the Reference Probe in position with the first conductor. Bring
the Meter Probe close to the mininmm approach distance of another
energized conductor.
8. If the conductors are in phase, the Meter Probe should indicate near
zero degrees on the digital display and show a 0° indication light.
0. If the conductors are out of phase, the Meter Probe will indicate either
of the following:

a) Nonunal 120 degrees and a 120 degrees indicator hight or

b) Nominal 240 degrees and a 240 degrees indicator light

A WARNING — see “Meter Set-Up & Testing™. page 6.
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TESTING PHASE SEQUENCE

Phase sequence will be either: (1-2-3) or (3-2-1)
(A-B-C) or (C-B-A)

Phase sequence is the order in which the voltages of a three phase system
rize and fall Only two sequences are possible, sometimes referred to as
Clockwise or Counter Clockwise rotation. However, three different
physical connections are possible to achieve each sequence. Any one of
the phases of a three-phase system may be assigoed the statos of leading
phase. This comvention 15 currently left to the discretion of the electnc
utility.

Sequence: (1-2-3or{A-B-C) A-B-C-A_.B-C-A-B-C
(B-C—-A) B-C-A-B-C-A-B-C-A
(C—A-B) C-A-B-C-A-B-C-A-B
Sequence: (3-2-1)oar(C—B-A) C-B-A-C-B-A-C-B-A
(B—-A-C) B-A-C-B-A-C-B-A-C

(A—-C-B) A-C-B-A-C-B-A-C-B

A WARNING - see “Meter Set-Up & Testing”™, page 6.

1. Attach the FEeference Probe and the Meter Probe to the appropriate

length live line tocls for the voltage being tested.

2. Set the zelector switches on both probes to the Deg position.

3. Touch or approach 1" ("A") phase with the Reference Probe.

4. Touch or approach "2" ("B") phase with the Meter Probe.

5. Sequence (1 - 2 - 3)
(A - B - C) wall be indicated by an nominal 120 degrees on the
digital display and a 120 degree indicator light.

6. Sequence (3-2-1)
{C - B -A) will be indicated by a nominal 240 degrees on the
digital display and a 240 degree indicator light.

A WARNING - see “Meter Set-Up & Testing™, page 6.
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VOLTAGE INDICATIONS URD and OH
Direct Contact from 4% o 51KV
(Does not include Capacitive Test Points)

By design the PDS00OW consists of two individual direct contact voltage
detectors which commmnicate with each other via a radio hnk When
used to display veltage in the URD or OH posifions. the readings are a
composite of the acmal voltage on the line and the capacitive coupling
between the hive line tool fitting (¢quick change. vmversal or grp all) to
other potentials in the vicimty.

If the live line tool fitting i1s close to another phase, ground or other
voltage source, the reading will be higher than normal If the live line
tool fithing is close to conductors or equipment of the same phase, the
reading will be lower than normal In the PDE00W, the phase to phase
voltage indications are denived from the two phase to ground voltages
present on the Reference Probe and the Meter Probe. The resulting phase
to phase reading will be proportional to the phase to ground readings.

Example: If due to field conditigns both the Reference Probe and Meter
Probe sense 9k phase-to-ground on a 7.2 kV phase to ground system,
the phasze-to phase indication would be 16 kV rather than 12 kV. In this
example. the meter 15 simply indicating that the two conductors are owt
of phase. The out of phase condifion will be confirmed with the presence
of a Blue or Red mdicator light.

Note 4: Higher than normal reading mn the OH posihion can sometimes
be lowered closer to normal by retesting m the URD position. especially
when nsed in close proximity to nevtrals and other grounded surfaces.

Inspect and Test the Unit. Attach the Feference Probe and’/cr the Meter
Probe to the appropnate length live line tool for the voltage being tested.
Mininmm 2 feet. (See Note 1 on Page 5)

1. Phase-to-Phase Voltage Indication - Direct Contact from 4kV to
51V Does not include Capacitive Test Points

Normal phase-fo-phase voltage indications may be obtamed m the URD
or OH peosition by touching one energized phase conductor with the
Reference Probe and one energized phase conductor with the Meter
Probe. (See Note 1 on Page 5)

2. Zero-Veltage Indication - Direct Contact from 4EV to 51KV

Dwoes not include Capacitive Test Points

Normal zero-voltage indication may be obtained m the URD or OH
position by touching the Reference Probe and Meter Probe to energized
conductors of the same phase and voltage. (See Note 1 on Page 5)
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VOLTAGE INDICATIONS URD and OH (cont'd )
Direct Contact from 4kV to 31KV
(Dioes not include Capacidve Test Points)

3. Phase-to-Ground Voltage Indication - Direct Contact from 4kV-
to-51kV

Does not include Capacitive Test Points

The Meater Probe may be used in the URD or OH position as a stand
alone digital woltage detector to obtamn a phase-to-ground voltage
indication by touching the energized conductor directly. When using the
Meter Probe in this manner, the Feference Probe mmst be switched off
and should be stored in the padded box

4. Beference Probe as a Voltage Detector - Direct Contact from 240V
to S1kV
Including Capacitive Test Points
The Reference Probe may be used as a stand alone voltage detector by
touching the energized conductor or capacitive test point directly. The
White indicator light will be on if the voltage 15 equal to or greater than
the thresheld values below (See Note 1 on Page 5).

a) Deg position: 240V

b) URD or OH position: 800V
Use (a) above for capacitive test points and voltages up to 480V and use
(b} above for voltages 600V-to-31kV

5. Non-Contact from 51V to 800KV
The Reference Probe may be nsed as a non-contact stand alone voltage

detector. The presence of an electric field at the nuniomim approach
distance will cause the White indicator light to come on (See OSHA
1910.269, Table B-6 for minimum approach distance).

Deg Electric field greater than 120V at the nuninmun
approach distance.

URD cr OH  Electric field greater than 800V at the nunmmmm
approach distance.
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FCCINSTEUCTIONS TO THE USER

Thus equepment (Reference Probe) has been tested and found to comply
with the linuts for a Class A digital device, pursnant to part 15 of the
FCC mles. These linuts are designed to provide reascnable protection
against harmdul interference in a commercial environment. This
equipment generates. uses. and can radiate radio frequency energy and. if
oot used n accordance with tlus instruction manpal may canse
mterference to radio comnmnications. Operation of thus equupment in a
residential area is likely to cause interference in which case the user is
encouraged to try to correct the interference by one or more of the
following measures:

1. Reonent or relocate the equipment.

2. Increase the separation between the equipment and the radio service
that 15 experiencing the interference.

3. Consult the dealer or an expenenced radio technician for help.

The vser 15 cautioned that changes or modifications made to the
equipment or antenna could void the vser's anthority to operate this

equpIEent.

FCC COMPLIANCE INFOEMATION STATEMENT
Trade Name: Cordless Phasing Tester

Model Number: Bierer PDSOOW

Compliance Test

Report Numbes: B31202D2

Conpliance Test

Report Dates: 12/01/03 & 121/0203
Responsible Party: Bierer & Associates. Inc.
Address: 10730 Fammow Rd | Blythewood. SC 29016
Telephone: S03-T86-4830

This equuipment (MMeter Probe) has been tested and found to comply with
limwts for a Class B. EF Receiver pursuant to Part 15 of the FCC rules.
These liouts are designed fo provide reasomable protection against
harmful interference in a residential installation This equipment
generates, uses, and can radiate radio frequency energy and, if not used
in accordance with the mstructions, may cause harmful interference to
radio commmnications. However, there is no guarantee that interference
will not occur in a particular situation If the unit does caunse harmiful
nterference to radio or television, please refer to the three steps listed
above under “FCC Instructions to the User™.
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PARTS & ACCESSORIES
PART NO. DESCRIPTION
8128TBALR 15 -25kV Bushing Adapter
81281 HM Hoolk Probe Adapter
8128LFM Straight Probe Adapter
3403 Quick Change to Universal Adapter
3402THS811 Quick Change to Grip All Adapter
10022CHL Handle w/Threaded Ferrule and Cap
(2 requared™)
10022HHSL Handle w/Threaded Ferrule and
Ferrule w/'Stud (2 or 4 required™)
FPDEODANT Antenna for Beference or Meter Probe
PDE0OSH? Support Hook 2 #., 51KV to 600KV
PDE00SH4 Support Hook 4 ft.. above 600KV

*Nominal one inch m diameter and two feet m length, handle assemblies
maay be two, four or six feet in length

Limit Mark
All Phasing Meters and Voltage Detectors manufactmred after
2007 will have a linmit mark enpgraved on the high voltage
probe{s) 2.5 inches from the tip to indicate to the user the
physical hinut that should not be passed when approaching and
contacting an electrical conductor or other electrical test pomnts.

Bierer & Associates Imc.

- . Manufacturing & Repaz
Ble'er s 10730 Famow Rd.
METERS - Blythewood SC 29016

Tel: (803) 786-4839
Fax- (803) 786-5457
www.BiererMeters.com

Safety is number one,
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INTRODUCTION

{he Phase-Tell Il from Hastings is a battery operated two piece
wircless phasing tool. A trained utility line erew can use this wal 1o
quickly determine the phase relationship between conductors in a
three phase power system. These 1esters are designed to be attached 1o
an approved hotstick before use. The two Phase-Tell I1ls in this kit are
identical. When the Phase-Tell 1Tls makes contact with an energized
phose, both will compare and display an in phase or nor in ';-r'.-.gx ]
result. The result of the test i3 di'-;'-l.:_'..l.:J using ultra-bright LEDs and
an audible hom -
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SAFETY

* The Phase-Tell Il system must only be used by trained
personnel familiar with the use of such devices in the vicinity
of high voltage equipment. The voltages this device is used
with are potentially lethal. Improper use mav result in serious
injury or death

= Always follow OSHA and company work procedures when
using the Phase-Tell 171

* Always use the Phase-Tell 1T with an appropriate hotstick
length for the potential being tested

*  Phase-Tell III's startup self test is automatic, Il the device
does not complete the startup self test do not attempt 1o use it
(see Page 7 Siep 2.0)

* The body of the Phase-Tell 111 will be at the same potential as
the equipment being tested, Use caution when operating the
Phases-Tell [11 in close proximity to grounded surfaces

¢ The Phase-Tell 11l is only intended for aperation on 3 phase
60Hz or S0Hz power systems. Do not use in situations where
the 2 potentials may not be at the same frequency

*  The Phase-Tell 11T probes must be in contact with the patential
source. Due to the strong fields the device may indicate
operation belore coninct is made bur such results may not be
fAeCurale

*  The Phase-Tell T must not be used asa voltage indicator
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Title:

FEATURES OF THE PH ASE-TELL 111

1o Slult eolor LEDs MEdLL
Indicaton

(PrAsETELL 111
“"rrl.n.lu_'l.i.

———
MO i )

[ -

|
[BLY

l'."'“‘" TAGE

Power On & Mode
Bhiathin

Pwo wireless Phase-Tell 1is [:q:|:'|-,l.|| o Continuoas I:""T'!]’-".'Ji"'il of the
phase relationship,

I hree mulii-calor uitra-bright LEDs indicate status of the unit
Wide range of operation from clbow test pomts 1o 500k

Both umis repon the teat result

Long Battery life from two “AA”™ batteries

High Quality ruggeed extruded aluminum enclosure

FCC Certified # Q7V-3F090003 X
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OPERATING INSTRUCTIONS
1.0 Prepare to Use
Remove the units from their storage case and inspect for damage

Attach each Phase Tell to a Hotstick of appropriate length for the
voltages to be tested

2.0 Perform and observe "SELF TEST™ result

Press and release the ON/MODE button once to begin self test
®  All LEDs flash BLUE three times, **
® Al indicators flash RED three times
All indicators flash GREEN three times
All indicators turm on 'multi-color’ during battery test®
= The buzzer will sound three times
*If the batteries are low, all indicators will finish the test in vellow.,
I'he unit will still continue to operate following this w arming
The phase test result will be accurate in this condition, however the
unit may cease o operate at any time during the test.
** The number of BLUE flashes indicates the radio channel.
The factory default is 3 { See Custom Configuration in Page 11)

3.0 Select Mode of Operation
The Mashing Blue LED indicates the active MODE

LINE VOLTAGE TEST POINT

system line voltage URD elbows at the test poimt

Press and release the ONMODE button to change modes
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4.0 Contact Phase Tell Probe with the voltage source

When a phase signal is detected, the SIGNAI PRESENT indicator
will turn on solid BLUE =

When each unit indicates SIGNAL PRE SENT, the radios will tum on
and establish a wireless link

W F H el . yum . 5 '
iVigintam contact with the source IOr 2 se¢onds to ensure an dccurate

&5

5.0 Phase Test Result
In Phase: ALL indicators Flashing GREEN
WOT in Phase: ALL indicators flashing RED

RED out of phase results will flash and sound faster than GREEN. in

:'il.vu.‘ resu e
i) Shutdown

I'o tum the units off press and hold the ONMODE pushbuiton until
the hom begins to sound then release

Each Phase Tell I will automatically shiutdown after 10 minutes if
no input signal is detected..
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Phase Tell 111 Operating Instructions

Inspect Unit

Attach to Hotstick

Y

=1

Observe Self Test Results |
v
'! Select ,'x]-.«_k;:J —
A v
b VFatia T %
ANE Y Oltage | Ti=st ;l,\i"-.

| Operator Ready |
“—» Flashing Blue -

_Maode Indicator

v

Contact |

L -_H:"..\.' L{.L'n'.'n._ |

[ = J\':rl.::l_;———
z " |". Phase { ut ,'.T' [J'n.i;,:-
A1l Indicators Flashing Cireen | All Indicators Flashing Red

Hom Sounds | | Hom Sounds

— | Manual Shutdown [4—

Auto Shutdown
After 10 minutes |
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TROUBLESHOOTING

I'wo Phase-Tell [Ils sense local signal Verify that the bwo units are |

| but fails to communicate factory configured for the
same operating channel. This
can be determined by counting
the number of BLUE flashes of

self test,

| Phase-1 ell LI wall not turn on Check Batteries (if the
batteries were installed
incomrectly, they will be
quickly drained)
A result appears, but the signal The unit is in communications
present LED is BLUJ test function. Press the
| ON/MODE switch to return to
operating mode
| The Units indicate a result before High voliage ficlds may cause
making contact the units to sense and |!-¢Ie-."

the signal before contact is
made, this is normal
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COMMUNICATIONS TEST FUNCTION

Fhis function is provided for radio link testing only
Phasing cannot be performed when using this function

o start this test function, DURING sell fest, press and hold the
ONMODE switch for ar least 4 seconds.

At the end of the self test, all the indicators will cyvele BLLUE
indicating that the unit is now in the communication test fun: tion

[he SIGNAL PRESENT LED will remain flashing BLUE at all
times during communications testing

During this test each unit will create an internal phase signal. This
will cause the two units 1w operate their radios and establich g
communications lnk

If a link is mode, the mode indicators and buzeer will Nash
(SIMILAR ) to an setunl phase test result. This is NOT an
indication of phase, and ONLY shows that the radio link is good

[T this result does noet happen, the radio link between the two units is
not functioning. (See Troubleshooting Section on Page 10)

CUSTOM CONFIGURATIONS
Radio Clhannel
The Phase-Tell 11l can be adjusted 1o operate on different radio
‘channels’. It is not recommended that this be changed in the ficld,
Your instrument maintenance depantment can contact Hastings and

receive instructions on how to make these adjustments

Frequency

I'he Phase Tell I is fuctory configured for use on 60h; power
systems. For use on 30Hz systems, a simple internal adjustment
may be made by vour senvice department.
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BATTERY REPLACEM ENT
The Phase-Tell 111 uses mwo “AA" cells. These may be either
Alkaline or NiMH '

In order to extend battery life, the intemal mdios will only operats
when a voltage szignal is detected (SIGNAL PRESENT LED
BLLUE)

Ie battery holder is located on the back of the unit near the hook
l'o replace the batleries remove the cover by turning 4 twm

IMPORTANT; Be sure to insert the batteries into the
holder megative end first. Failure to da
so will drain the batteries.
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SPECIFICATIONS

[ € Jperating Distance Upto 300 feet line of sight
P == depending on conditions
Line Volhage Mode | 4kv - 500kV Phase to Phase
| lest Point Mode 208V-A800v Phase 10 Phase ]
Uperating frequency | 60H2 lilf.‘._!._'_:_’]l.:lf switch to 50Hz)
Phase In phase indication for phase angles
Discrimination difference of < 30°
| Batteries 2x 1.5V Alkaline or NiMH “AA" 4
Radio Frequency 9(2-928Mhz Band N '
— (FCC ID: QTV-3F0%0003%) |
| Radio Power ImW
Operating | =40%F 10 1 229F
Fempersiure
Storage Temperature | -40°F 1o 1 38°F

Weighs | L8Ib (825¢)
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WARRANTY

HASTINGS warrants the catalog number 6722 Phase-Toll Tl 1o b
iree from manufacturing defects, for a period of one vear from 'I.:-
date of purchase 10 the original owner. At the discretion of |'--.1
-'L'-||L|r:.1::1} bmits retumed under this wamanty shall be either |'|.':".-.II'|_'L-|
W replidced ol no oot 1o the customer, This wirranty will ool apply
o normal wear and tear or mappropriate use, alieration o .|i~|"-l-' if
the device 5

For warranty or repair send units 1o:
HASTINGS Hot Line Tools
10 South € ook Road
Hastings, MI 49058

Attn: Warranty Repai Departmem

For Enquiries or technical assistance call:
269-945.9541 or FAX 2609-0a5.




é\\

- VERSANT
Safe Work Practices SOWER
Title: . . Referegc\e;:vp_z.o4c Revision:
Phasing Sticks age Lof 16
_ (0]
HD Electric Voltmeter and Phaserf— 1/26/2018
Revised: 7/6/2018

Operating & Instruction Manual

= HD ELECTRIC COMPANY

A A Textron Company

1475 Lakeside Drive « Waukegan, llincls 0085 UL5A, - 847.473.4%80
fax B47.473 4081 - website; www HDElectricCompany.com
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VOLTMETER/PHASER

Operating & Instruction Manual
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MODELS and SPECIFICATIONS .. RS AR CEE R ; . 58
Voltmeters- Analog Meters ... i 3
Voltmeters & Phasers - Analog '-".El'.Hs GAd d i . . L. - .
Voltrneters & Phasers-Digital Meters . ......ccccve v ccninsnnnnniisssssnnnanans 79

Digiviolt | through DigiValt¥ ..o iiciictinnia e 7
Eigiviolt 25T ........... T TPy At : il e |
MY . e e o T B

OPERATINGINSTRUCTIONS ... e vcecennnnnnnnnns . e 10-11
Pre-lse Inspeciion ........... P e PR o PRl ||
Voltage and Phasing Meai.urements Llne 'I:-D-LII'IE .............................. 10
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IMPORTANT SAFETY INFORMATION

Read and understand these instructions prior to use, These operating instructions
are not a substitute for proper training in the use of this equipment. High voitage
systerns prasent serious hazards, including the risk of death or serious injury due to arcing,
thermal bums and efectrocution, HU Electnc’s products are intended solely for use by
professicnals with knowledge, training and experience in the use of the equipment and
its accessones in and around high voltage systems.

All applicable federal, state, company and OSHA work practices must be followed.
If you are unfamiliar with the work practices required, DO NOT PROCEED.
Call HD Electric Company if you have any questions regarding this equipmant.

THESE IMPORTANT LABELS ARE AFFIXED TO VARIOUS PRODULCTS,
READ AND UNDERSTAMD EACH OF THEM BEFORE PROCEEDING.

ELECTESTAL ARC WAZAED

LAY el L Gl FCITE
L Er

woliy [EEe o PARCER

v bl o eyl
Al A T Unrwg Ot

S AR =

Al meters reguire the use of accessory hotsticks, which may or may not be supplied with
the mater, The minimum hatstick length required for safe use depends upon the particular
operation; consult federal, state, company and OSHA specifications for the proper haotstick
length for the intended operation

The users of this meter should always be equipped with personal protective equipment
including high voltage gloves, fiame retardant clothing, eye and face protection. Some
applications may require additional protective squipment.

Accessory probes are available for all meters. Always use the proper probe(s) for your
apphcation

Failure to follow these and ather warnings and safety precautions may result in severa
Irjury or deathe
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GENERAL DESCRIPTION

All HD Electric voltmeters and phasers are constructed with epoxy encapsulated high
voltage resistors, a conmeting cord and a meter display. The meter display may be
digital or analog. The major elements are shown here:

Owerhiad Probet

?

?\
o o

hinctioe Beni
{ vy sk urets anky)

ey
Resigion
Stk
" Wheber Face “, . CverhoadiProbe
N
S

Metes Face

{zound Lead / —  Univeral igine

The high voltage resistors limit the asment through the connecting cond to 3 maximum of
about one milliamp. Although the connecting cord is insulated for voltage up to 10KV, it
should always be kept free and chear from you, ground and any other conductors. These
mstruments will measure DC throwgh 1000Hz RMS AL

WARNING: Single stick voltrmatars can be usad for line-1o-ground measurements only.
The alligator clip on the end of the coil cond must abwiays be connected to ground peor
o making high veltage maasurements and should be removed from ground only after
high valtage measurements ane completed. T stick voltmaters can be used for both

fine-to-grownd and line-to-line voltage measurements.

WARNING: Some models have range switches of require add-on resistor sticks for higher
winltage ranges. Always completely remowve the valtmeter from the live circuit bafons
changing the range switch position or adding or remoning add-on resistor sticks. Always
e add-on resistor sticks in pairs, one oneach voitmeter stick.




&

. VERSANT
Safe Work Practices S OWER
Title: . . Referegc\(;:vp_z.o4c Revision:
Phasing Sticks Page 5 of 16
_ (0]
HD Electric Voltmeter and Phaserf— 1/26/2018
Revised: 7/6/2018

MODELS AND SPECIFICATIONS
VOLTMETERS - Analog Meters
LINE-TO-GROUND MEASUREMENTS ONLY
ALL ANALOG MODELS MEASURE DC THROUGH 1000HZ AC.

EOVCL Ty EREWEE T
L E '
Attt o patllifyy, do
5 e bl v LA
PTG [T %
EM-1 Scale EM-2 Scale

EM-1 - Single stck, Single range: 0 - 16kV, line-to-ground only
+ The alligator clip on the cord must be connected only toground or system neutral,
EM-2 - Single stick, Singbe range: 0 - 25kV, line-to-ground only
« The alligator clip on the cord must be connectad only to ground of system neutral
EM-3 - Single stick, Dual range: 0 - 1kV and 0 - 15kV line-to-ground only

« The alfigator clip on the cord must be connected only to ground or system neutral
+ Measure on the 1KV scale with the selector switch set for LD range.

« Measure on the 15kV scale with the selector switch set for Hi range.

VOLTMETERS & PHASERS -

Analog Meters

LINE-TO-GROUND AND LINE-TO-LINE MEASUREMENTS
ALL ANALOG MODELS MEASURE DC THROUGH 1000HE AC.

a G,.:D. ™ |1|‘:
2 |

]
i L{._,_L:‘ il

[

-_@ﬂ_}%ﬂﬂ .
X

O Ry

\--HI‘._.'_.

Mark | Scale

Mark Il Scale

MARK | = Duad stick, Simigle rangs: 0= 15k

MARK Il - Dual stick, Dual range: 0~ 15KV and 0 - 45kV
« Measure on the 15kY scale with the selector switch set for LO range,
+ Measure on the 45kV scale with the selector switch set for H range.
MARK 11 - Dusal stick, Dual range: 0 - 156V &0 - 75kV with included R-75 add-on resistor sticks
- Measure on the 15kY scale with the selector switch set for LO range
and withiowt the add-on resistor sticks.
» Measure on the 75kV scale with the selector switch set for HI mnge
and with the add-on reststor sticks installed, one on each meter stick.

Mark lll Scale
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MODELS AND SPECIFICATIONS continued
VOLTMETERS & PHASERS - Analog Meters (continued)

A OVOLTR. Ky LTS AT
|y, o 8l fiv, B bkl
\g}}}—% ? . 2 __I'--.' "% \-”H{:- '-.Ii_l-l-‘-\'-’t-llh:::‘-\.' )

" b o S | . o : ) S b
i (] ) i { i &
Mark [V Scale Mark V Scal Mark Vi Scale

MARK IV - Dual stick, Single range: 0 - 5kV

MARK V - Dual stick, Dual range: 0- 5kV and 0- 15kV

«  Measure on the SkV scale with the selector switch set for LO range

« Measure on the 15KV scale with the selactor switch set for Hi range.

MARK W1 - Dual stick, Triple range: 0- 5k 0 - 15KV and 0- 45kV

with induded B-45 add-on resistor sticks

« Maasure on the SkV scale with the selector switch set for LO range
and without the add-on resistor sticks.

« Measure on the 15kV scale with the selector switch set for Hi range
and without the add-on resistor sticks.

« Measune on the 45kV scale with the selector switch set for Hl range
and with the add-on resistor sticks installed, one on each meter stick.

ORI, Mg STy
ﬂ"'"‘:"'” i) ] LI

- > |
- TP 3 -...' \{)}w—’ I \}.:.

=] 9

i

Mark Vil 5cale Mark VIl 5cale Mark IX 5cale

MARK W1l = Dhual stick, Dual range= 0~ 1kV and 0- 15kV

« Measure on the 1KV scale with the selector switch set for LO rangs.

+ Measure on the 15kV scale with the selector switch set for Hl range.

MARK Vil - Single stick/dual stick, Single range: 0 - 15kV

« Can be wsed for ine-to-ground measurements anly with single stick and connacting
cord with alligator clip. Convert from one stick voltmeter to two stick voltmeter/phaser
fior both line-to-ground and line-to-line measurements by removing the codl cord
with alligator clip and installing cord connected 1o second resistor stick,

MARK 1X - Dual stick, Single range: 0 - 25kV

MARK X1 - Dual stick, Dual

range; 0 - SkY and 0 - 25KV eLTE

- Measure on the 5kV e M‘" :"':i ;?;ﬁ
scale with the salector e, Hpdititdie®
switch set for LO range {("-T p "}’.53_-

« Meature on the 25KV L 0 -
SCANE NN M caiecine Mark Xl Scale Mark XlI Scale

switch set for Hi range.
MARK Xl - Dual stick, Single ranga: 0 - 40kV
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MODELS AND SPECIFICATIONS continued

VOLTMETERS & PHASERS - Digital Meters
DigiVolt Models1, II, 11, IV and V

The DVM Madels | through
¥ require two SV lithium or
alkaline battenes, which
should be replaced at the
same time when the battery
indicabion icon () appeans
on the display. The DVMI
through V¥ have a single
Dutton to tum the unit on,
This bution is pressed again
to toggle the backlight on Front Back

and off. The backlight and

meter will shut off automatically after a few minutes, but not while voltage measurements
are being made. Some models include 3 peak hold feature, which is displayed as a blinking
decimal poant (2], The display will hold the maximum voltage reading until it is reset.
The meter will not shut-off if it is holding a reading. These models have a large 0.75"LCD
display that indicates 3-1/2 digits. All models measure DC through 1000Hz RMS AC

DWVM | - Single stick, Single range: 150V - 1999V line-to-ground only

- The alfigator clip on the cord miust be connected only to ground o system neutral

« Includes Peak Hold. Prass the Peak Hold button once to activate this feature and once
again to clear the reading. A blinking decimal point £+) confirms activation of Peak Hold,
NOTE: The mater will rvot shut off while a peak reading i baing displayed.

DVM i - Druad stick, Dual range, auto ranging: 150V - 19998V and 20.0 - 50.0kV

« Includes Peak Hold. Press the Peak Hold bution once to activate thas feature and once
again to dear the readmg. A blinking decimal point (3<) confirms activation of Peak Hold
NOTE: The meter will ot shut off while a paak reading i being displayed.

DWVM I - Single stick, Single range: 150V - 19.99kV line-to-ground only

» The alligator clip on the cord muest be connacted only to ground or system neutrad,

« Includes Peak Hold. Priess the Peak Hold button once to activate this feature and once
again to clear the reading. A blinking dedmal paint 3+ confirms activation of Peak Hold.
NOTE: The meter will not shut off while a peak reading is being displayed,

- Includes Test Point Measuremeant. Press the Test Point button once to activate this
feature and once again to shut it off. A display icon (1. confirms Test Point mode,

DVM IV - Dual stick, Dual range, auto ranging: 1504 - 19.90kV and 2000 - 500KV

» Includes Peak Hold. Press the Peak Hold button once to activate this festure and once
again 1o dear the reading. A blinking decimal poing (<) confirms activation of Peak Hold.
NOTE: The meter will not shut off while a peak reading is being displayed.

«  [ncludaes Test Poimt Measuremant. Prass the Test Point button once to activate this
feature and once again to shut it off. A display icon (4] confirms Test Point mode.

DVM V - Dual stick, Single range: 1500 - 19,99k
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MODELS AND SPECIFICATIONS continued

VOLTMETER - Digital Meters
DigiVolt Model 25T

The DVM-25T is a compact, singbe stick version of tha Digiviolt voltmeters. |t requires one
oV lithium or alkaline battery, which powers the unit and activates the backlight. The
meter will shut off automatically a few minutes after the display reads zero, but not
while voltage measurements are being made, The DVM-25T includes an elbow test
point reading feature, which is displayed by a blinking decimal point (=) The back-
light is always on when the unit is powered on. The low battery feature will simply shut
off or will not turn on the meter when the battery is low. The unit has a 0.4"LCD display
that indicates 3-1/2 digits. The DVM-25T measunes BMS AC and DL

DVM 25T - Single stick, Dual range, auto ranging:
S0V = 19.99kV and 20,08V = 25.0kV line-to-ground only
« The alligator clip on the cord must be connected only to ground or system neutral.
« Includes Test Point Measurement. Press the ON button again to activate this feature
and once again to shut it off. A bllinking decimal point (=) confirms Test Point mode.
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OPERATING INSTRUCTIONS

Pre-Use Inspection

WARNING: Before using the instrument be sure to test and inspect the equipment
to insure that it is functioning properly and is in safe, working condition. Failure to do
50 May cause serious injury or death and may result in erronecus test measuremeants,

Bafore making any high voltage measurements, test and inspect the voltmeter/phase

as follows:

1) Make certain the instrument is clean, dry and waxed to a clear shiny surface.

2} Inspect the cord for cracked insulation.

3} Be sure that you are using hotsticks of the appropriate length, and examine sach
hotstick to insure that it is clean, dry and waxed 10 a clear shiny surface.

4} Attach the appropriate probes for overhead or underground applications {see page 12
and ensure that the probes are properly installed and tightened (do not overtighten),

5) If you are using a multi-range meter, confirm that the range switch is in the proper position

&) install add-on resistor sticks if necessary for the range being tested.

71 Test the voltmeter/phaser with a proof tester such as the HD Electric PT-50008
{see page 12).

Voltage and Phasing Measurements - Line-to-Line

We recommend that two person crews perform all line-to-line voltage measurements an
phasing operations. Since the operation i OCOUITING near two energized conductons, the
use of two person crews allows each person to operate one meter stick and maintain higl
safety standards.

In order to make line-to-line measurements, each probe must contact an energized line,
Be sure that only those probes intended for the particular application are used (see page
13} Alwizys keep the connecting cord free and clear of energized phases and ground.

For phasing applications, the probes will be placed on opposite sides of an open point,
typically a switch. The phasing operation will indicate if two sides of a line are
in-phase bafore closing a switch.

To check all phases proceed as follows:;

1) Maasure voltage on each phase from line-to-ground to verify all phases are live and at
the same voltage.

21 Place one of the probes on a conductor on ane side of the switch.

3) Place the other proba on one of the three phases on the other side of the switch,

4) If the conductors are out-of-phase, the meter will read line-to-line voltage. If
they are in-phase, the meter will read near zero but may read up to 15% of the
fine-to-line voltage.

51 Continue this procedure with all three phases on both sides of the switch.

If an intermediate reading is found, the phasing cannot be determined by this method
and the switch should not be dosed until other means are wsed for phasing.
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OPERATING INSTRUCTIONS continued

Voltage Measurements - Line-to-Ground

To wse a one-stick voltmeter with ground lead, first dlip the ground lead on either a ground
or systemn neutral. The resistor stick probe can then be connected to the energized source
to be measured, Keep the connecting cord free and clear while testing and disconnect the
ground clip only after remaoving the meter probe from the voltage sounce.

To use a two-stick voltmeter/phaser, first connect one of the probes to either a ground or
systern neutral making sure the resistor stick is making contact at all times during meas-
urement. The other probe should be connected to the energized source to be measured,

Maintain contact only long enough to read the meter. Always remove the probe from the
energized source first baforne removing the ground connection.

TEST POINT MEASUREMENTS

Sorme of the digital volimeters include a Test Point feature for measuring voltage from
elbow test points. On Digiviolt Models CVM Il and DWM IV a button on the back of the
hausing turns this feature on and is shown as (%) on the display. To activate Test Point
miade on the DVM-25T and DVM-BOT simply push thie ON buttan again. Test Paint mode
is indicated by a blinking decimal point. To turn Test Point mode off, simply push the ON
button once again and the decimal point will stop blinking. When using a DigiVialt to
phase between test points, the important measurement i whether high voltage is
present of not. The proper procedure for phasing between elbow test points is as follows:
1) Both elbows must be enengized. Follow the proper safety practices for emoving the
test point protective caps and exposing the live test points. Treat all exposed electrodes
as energized high voltage. Measure from bath elbow test points to ground. These
measurements should show that both elbows are enargized and, if both elbows are
of the same type and manufacture, should measure the approcimate fine voltage,

2} Measure from one elbow test paint to the ather. This reading will show aither 3 high
voltage reading indicating the elbows are out-of-phase or a 2ero or low voltage reading
indicating the elbows are connectad to the same phase The out-of-phase measurement
will likaty not show the higher voltage expected from a phase-to-phase measuremant
but will be closer to the line-to-ground voltage. The in-phase voltage measurement can
be between zera and 15% of the nominal line-to-ground voltage. If both elbows are of
different type and manufacturs, then a higher reading may ooour,

CARE AND MAINTENANCE

Penodic reqular maintenance is required to keep the valtmeter in proper operating condition.
Digitai models will require penodic battery replacement. Keep the voltmeter clean and
dry and always store it in its case. The fiberglass sticks should be kept clean and free of
dirt, contamination and marking. Examine the cord for cracking or other damage prior
toeach use, Althoggh we don't specify a calibration cycle, we recommend you test, measurna
and calibrate your instrument annually, The Calibration and Maintenance Log provided on
page 15 can be used 1o record these events. Contact HD Blectric Company for details.
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PROBES AND ACCESSORIES
WARNING: ALWAYS use probes appropnate [o your application. ; , S5

MEVER use overhead probes in underground applications
Failure to use the corect probe can result in arcing or efectrical
contact and may cause serigus injury or death. If you are not

trained in the particular operation or are not sure about the
appropriate probe for your application DO NOT PROCEED.
]

Overhead Probes | vl
= OLPS-5 brass hook probe =
= (P56 brass pigtail probe OLPS-5 OLPS-8

Underground Dead Front Bushing Probes
= ASP-15/25 for use in 15KV and 25kV loadbreak bushings
= ASP-35U fior use in 35KV loadbreak bushings

Underground Elbow Probe
« EA-15/25 for insertion in loadbreak elbows.
NOTE: The elbow must be firmiy
supported when using this probe. /|

Insulated Underground Probe
= GCP-1 for general underground use

on grounded terminals, exposad high

PROOF TESTER

The PT-50008 Proof Tester will produce SkVDC at the

test leads to confirm proper operation of voltmeters and

phasers. This testar should be used only with voltmeters/

phasers that measure D voltage. It will ot confirm
operation of voltmeters/phasers that measure AC voltage
only. The PT-5000B operates from one 9V lithium or

alkafine battery and produces approximately SkVIRC

at the connecting leads. To use:

1) Connect both tester leads 1o the voltmeter/phaser probes
ar, for single stick voltmaters, one lead to the proba and
one to the alligator dip on the end of the coil cord. PT-50008 Proof Tester

2) Press and hold both TEST buttons.

3) Confirm a good battery by checking the red light on the Tester. if the red light does not
come on, replace the battery with a 9V lithium or alkaline only.

4) Verify the voltmieter/phaser reads approndmately SkV.

5) Redease the TEST buttons and disconnect the Testar from the valtmetes/phaser.

WARNING: Do not use the voltmeter/phaser if proper operation is not confirmed,
WARNING: Do not use this tester except as directed. Do not use to test equipment ather
than volimeters/phasers. Do not apply to enengized circuits or equipment. Refer all
servicing to the factory, Failure to follow these instructions may lead to electric shock,
severe injury or death.
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PROBES AND ACCESSORIES continued
The CFT-25 is for use only
with two stick voltmeters
for tesbing leakage
current in underngrownd
prirnary voltage cablet,

The CFT-35 can be used
an underground cables with grounded neutrals with a maximum fine-to-ground voltage
of 21.1kV or maximum lne-to-line voltage of 36.6kY. Uperation at higher voltages may
damage the CFT-35 and provide emoneous test results.

The CFT-35 is usad with a voltmeter/phaser for testing installed or repaired underground
cable prior to energizing it. Only cable with extruded dielectric such as rubber or
polyethylene can be tested with the CFT-35. Using the CFT-35 on paper insulated
cable may provide erroneous test results caused by higher leakage currents

typical for this type of cable,

The CFT-35 contains a high voltage rectifier and is connected to test undenground
primary cable as shown in this circuit:

CFT-35 )
Cable Faull Tester  Moter Resistor Stick ALY
\, ] #
To High — r- . \ T e or Stck
Vollage Soume k = Ly Cable ™

Caoil Cord Copncitance

In practice, the CFT-35 rectifies the high voltage from the source, usually a transformmer
primary, and charges up the cable, shown as a capacitor above. When a connection is first
made, the DC from the CFT-35 will charge up the cable capacitance through the resistors
in the meter sticks. If the cable is good, current will stop flowing when the cable 15 charged
up. If the cable is not good, the cabile will not charge and current will continue to flow, as
indicated by a higher meter indication.

The following equipment is required for testing cable with a CFT-35;

1) AnHD Electnic two-stick voltmeter/phater.

2) The CFT-35 Cable Fault Tester.

3) For deadfront applications, ASP bushing probe(s) or, for live front applications, GCP-1
probe(s). An EA-15/25 elbow probe may also be used for deadfrent applications.

4) For deadfront applications, a feed-through bushing may also be used.
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PROBES AND ACCESSORIES continued
Shown here is a typical application
of the OFT-35 and associated equipment

for testing underground cable from 2 Bushag Packvount
a pad-mount dead front transformer, —

Before using the CFT-35s musiing Prote—

read and understand all of \"rmm-:mn

the instructions and

precautions forlive  jve seuss i

testing with voltmeters/phasers =~ }
/

fpages 10 & 11}, In additon, B e

sure to consult your companyPwork |
practices and any information provided I il o e o
by the manufacturers of the apparatus

that you are testing.

AP Byabing Pribe

ks

Testing using the CFT-35 should
be performed as follows:

11 Ifusing a multi-range voltmeter/phaser, select the
appropriate range and install add-on resister sticks if required.

2) Test the cable with the HD voltmeter/phaser o insure
that it is not energized and that it is discharged.

3} Insure that the cable to be tested is completely
isolated; that both ends have no other connection
to voltage or to a ransformer winding
and are properly terminated.

4) Assamble the CFT-35
with appropnate
probe on the 'f-““
voltmeter/phaser
stick with the meter.

51 Assemble the appropriate probe on the voltmeter/phaser stick without the meter.

6) Conrmect the voltmeter/phaser stick without the meter to the cable ta be tested,

71 Connect the voltrmeter/phaser stick with the CFT-35 to the voltage source.

8) Read the display on the volimeter/phaser. The reading will be initially high. For
example, when testing a 12kV phase-to-phase cable, the fine-to-ground voltage i
approsimately 7.2kV. The rectifier causes HALF that voltage to be displayed on the
meter {3.6kV). For a short cable, the reading should return quickly to near zero.

For a longer cable, it may take a few seconds for the reading to return to near zero.

9) I the reading does not retum to near zero after several saconds, the cable is
leaking or shorted and the test should be discontinued. Remember that all HD
voltmeters/phasers are intermittent duty devices and should be connected only as
long as necessary 1o obtain a reading.

10} Discharge the cable by remowving the voitmeter/phaser from the line, removing
the CFT-35 from the voltmeter/phaser and connecting the voltmeter/phaser from
cable to ground.

Cable Fault Tester
and Bushing Probe
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PROBES AND ACCESSORIES continued

USE of CFT-25 WITH DIGITAL vs. ANALOG METERS

Lising the CFT-35 with digital voltmeters is not as infuitive as it is when used with analeg
meters. With a degital meter, if the cable is completety shoried the meter wll read the line
voltage times 0.7 1. This is different from the uswal 50% voltage reading on ananalog
meter because the digital voltmeter is RMS reading. For 3 nominal 7.2kV dircuit the mater
will read approximately 5.1kV

With an anafog meter, if the cable is completely shorted the meter wil read 50% of the
applied voltage. For a nominal 7.2kY circuit the meter will read approximately 3.6kY,
Listed here are the actual cable leakage currents for voltage readings on the DVM-80
digital meter and the MARK-V and MARK-IX analog meters,

Digital DVM-80 Analog MARK-V, 15kV Scale
Meter reading of 0.5k = Bud Meater reading of 0.5KY = 380l
Meter reading of 1.0kV = 16uA Meter reading of 1.0V = 77uf
Meter reading of 20KV = 31uA Meter reading of 20kV = 153uf

Analog MARK-IX, 25kV Scale
Meter reading of 0.5k = 19u4
Meter reading of 1.0V = 38uA
Meter reading of 208V = T7ul

REPAIRS
Al repairs and calibration are performed at HD Blectric Company. i any damage is found
please contact HD Electnc Company at 847-47 34980 to arrange for service.

CALIBRATION AND MAINTENANCE LOG

DATE CALIBRATED BY
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IMPORTANT SAFETY INFORMATION

Read and understand these Instructlons prior to use. These operating Instructions
are not a substitute for proper training in the use of this equipment. High voltage
systems present serious hazards, including the risk of death or serious injury due to arcing,
thermal burns and electrocution. HD Electric Company products are intended solely
for use by professionals with knowledge, training and experience in the use of the
equipment and its accessories in and around high voltage systems.

All applicable federal, state, company and OSHA work practices must be followed. If you
are unfamiliar with the work practices required, DO NOT PROCEED. Call HD Electric
Company if you have any questions regarding this equipment. These important labels
are affixed to the product. Read and understand each label before proceading.

THESE IMPORTANT LABELS ARE AFFIXED TO THE PRODUCT.
READ AND UNDERSTAND EACH OF THEM BEFORE PROCEEDING.
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WARNING

HOT STICK REGUIRED

; WARNING

All meters require the use of accessory hotsticks, which may or may not be supplied with
the meter. The minimum hotstick length required for safe use depends upon the particular
operation; consult federal, state, company and OSHA specifications for the proper hotstick
length for the intended operation.
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The users of this meter should always be equipped with personal protective equipment
including high voltage gloves, flame retardant clothing, eye and face protection. Some
applications may require additional protective equipment.

Accessory probes are avallable for all meters. Always use the proper probe(s) for
your application.

OPERATIONAL IMPAIRMENT - if the DVM is used in a manner not described in this instruction
manual, the protection and effective operation of this equipment may be impaired.

Failure to follow these and other warnings and safety precautions may result in
severa injury or death.
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GENERAL DESCRIPTION

The DVM-BOUVM is a high accuracy digital voltmeter and phasing set designed to measure
voltages up to 40kV and up to 80kV when used with a pair of add-on resistors. The
DVM-B0UVYM includes an elbow test point reading feature as well as a peak hold
feature. The DVM-80UVM can be purchased on its own or in a complete, ready-to-
use Universal Voltmeter Kit that contains the following probes and accessories:

DVM-80UVK UNIVERSALVOLTMETERKIT

- Dual stick phasing voltmeter (DVM-80UVM)

« Two overhead hook probes (025-0LPS-5)

« Two resistor sticks for measurements up to 80kV (R-80)

« Two underground bushing probes, 15 and 25kV class (ASP-15/25)
- An underground cable fault tester, 15, 25 and 35kV class (CFT-35)
- Voltmeter proof tester (PFT-5000B)

« Two shotgun hotstick adapters (HSA-2500)

« A soft-sided, multi-functional carrying bag (B-12)

See pages 9-14 for a complete list of probes and accessories avallable.

All HD Electric voltmeters and phasers are constructed with epoxy encapsulated high
voltage resistors, a connecting cord and a meter display. The DVM-80UVM Is a digital
meter. The major elements are shown here:

Connecting
Cord

/ Y Reslstor Stick

- g i : el
.J_'/“' ' b s

Resistor
Stick

!
!

Meter Face Universal Spline

Universal Spline

The high voltage resistors limit the current through the connecting cord to less than one
milliamp. Although the connecting cord is insulated for voltage up to 10kV, it should
always be kept free and clear from you, ground and any other conductors. These
instruments will measure DC through 1000Hz RMS AC.

WARNING: The DVM-80UVM will require add-on resistor sticks for higher voltage ranges.
Always completely remaove the voltmeter from the live circult before adding or removing
add-on resistor sticks. Always use add-on resistor sticks in palrs, one on each voltmeter stick.




Safe Work Practices

VERSANT

é\\

Title:

Phasing Sticks

HD Electric DVM-80UVM
Voltmeter and Phaser

POWER
Reference: Revision:
SWP-2.04D
e 5 of 15
Date: 4/26/2018
Revised: 8/27/2018

TECHNICAL SPECIFICATIONS

ENVIRONMENTAL CONDITIONS
Conditions - Indoor and outdoor use
Altitude - Up to 6,566 ft. (2000M)
Operating  -20°Fto +140°F
Temperature - (-29°C to +60°C)
Humidity - 95% to +60°C
(non-condensing)
Pollution Degree-PD4
Measurement Category IV -
Classification Rating (CAT IV) -
Product is intended for use with test
and measuring circuits connactad to
the circuits/wiring outside of a bullding
installation, including transmissicn lines.
Overvoltage Category IV

Enclosure Material - PVC UL 94-V0,
fiberglass

Printed Circuit Boards- FR-4 UL94V-0

BATTERY REPLACEMENT
INSTRUCTIONS

To replace the battery, open and remove
the compartment on the rear of the
meter housing. Remove and dispose
of the old battery, replacing it with a
fresh, new 9-volt lithium or alkaline
battery. Note battery polarity on

the battery compartment. This
compartment cannot be reinserted
if the battery polarity Is reversed.

MANUFACTURING LOCATION

DIMENSIONS:

Length (w/o probes)- 15"{38cm)

Display Housing - 5"W x 4.25"L x 1.38"H
(13cmx 11cm x 3.5cm)

Diameter of Fiberglass - 17{2.54cm)

Connecting Cord Length -

12(3.6m) fully extended,

3.5(1.7m) retracted

Weight - (w/o probes): 2.25 Ibs. (1.02kg)

LCD Numeral Height - 0.4" indicates
3.5 digits

+ Battery Life - 17 hours continuous use
« Battery- 9V alkaline 1604A, IEC 6LR61 or

9V lithium, ANSI-1604LC.

Digital Meter - Reads in kilovolts,
3.5 digits with decimal point

Voltage Range - 5V-40kV, up to 80kV
with add-on resistors, DC, AC 25-1000Hz

Auto-Ranging - No range selector switch

Accuracy

- Within 1% of reading +/- 3 counts

- With R-80 add-on resistors installed -
within 2% of reading +/- 3 counts
(line-to-ground & line-to-line measurements)

Meter Resolution

0.005 - 1.999 range with 1 Volt resolution
2.00- 19.00 range with 10Volt resolution
19.0 - 40.0 range with 100 Volt resolution

HD Electric Company - Waukegan, IL. 60085, USA
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OPERATING INSTRUCTIONS

The DVM-80UVM requires one 9V lithium or alkaline battery, which powers

the unit and activates the backlight. The meter will shut off automatically a

few minutes after the display reads zero, but not while voltage measurements
are being made. The DVM-80UVM includes an elbow test point reading feature,
which Is displayed by a blinking decimal paint (. ) and a Peak Hold feature which
is indicated by all decimal points flashing.

To activate the Peak Hold feature, press the Peak Hold button. The display will hold
the highest reading while Peak Hold is activated. To deactivate the Peak Hold and
clear the display, press the Peak Hold button again.

NOTE: The meter will not shut off while a peak reading is displayed.

The backlight Is always on when the unit is powered on. The low battery feature will
simply shut off or will not turn on the meter when the battery Is low. The unit has a 04"
LCD display that indicates 3-1/2 digits. The DVM-80UVM measures RMS AC and DC.

The DVM-80UVM is autoranging with three ranges. The lowest range is from .005kV
(5V) to 1.999kV. The middle range is from 2.00kV to 19.29kV and the highest range is
from 20.0kV to 40.0kV.

To take readings above 40.0kV, attach one R-80 on each meter stick, and then
multiply the reading on the display by two (for example, if the display reads 30kv
with add-on resistor sticks installed, multiply 30 times 2 = 60.0kV). Do not exceed
80kV with the R-80 resistor sticks attached.

PRE-USE INSPECTION

WARNING: Before using the instrument be sure to test and inspact the equipment
to Insure that itis functioning properly and Is in safe, working condition. Failure to do
SO may cause serious injury or death and may result in erroneous test measurements.

Before making any high voltage measurements, test and inspect the

voltmeter/phaser as follows:

1) Make certain the instrument s clean, dry and waxed to a clear shiny surface.

2} Inspect the cord for cracked insulation.

3) Besure that you are using hotsticks of the appropriate length, and examine each
hotstick to insure that it is clean, dry and waxed to a dear shiny surface,

4) Attach the appropriate probes for overhead or underground applications (see page 9)
and ensure that the probes are properly installed and tightened (do not overtighten).

5) Install add-on resistor sticks if necessary for the range being tested.

6) Test the voltmeter/phaser with a proof tester such as the HD Electric PT-50008
Proof Tester Violtmeter Tester (see page 10).

VOLTAGE AND PHASING MEASUREMENTS — LINE-TO-LINE

We recommend that two person crews perform all line-to-line voltage measurements
and phasing operations. Since the operation Is occurring near two energlzed conductors,
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OPERATING INSTRUCTIONS continued

the use of two person crews allows each person to operate one meter stick and maintain
high safety standards.

In order to make line-to-line measuremenits, each probe must contact an energized line.
Be sure that only those probes intended for the particular application are used (see page
9). Always keep the connecting cord free and clear of energized phases and ground.

For phasing applications, the probes will be placed on opposite sides of an open point,
typlcally a switch. The phasing operation will indicate if two sides of a line are in-phase
before closing a switch,

To check all phases proceed as follows;
1) Measure voltage on each phase from line-to-ground to verify all phases are
live and at the same voltage.
2) Placeone of the probes on a conductor on one side of the switch.
3) Placethe other probe on one of the three phases on the other side of the switch.
4) If the conductors are out-of-phase, the meter will read line-to-line voltage.
If they are in-phase, the meter will read near zero but may read up to 15% of
the line-to-line voltage.
5) Continue this procedure with all three phases on both sides of the switch.

If an intermediate reading Is found, the phasing cannot be determined by this
method and the switch should not be dlosad until other means are used for phasing.

VOLTAGE MEASUREMENTS - Line-to-Ground
Keep the connecting cord free and clear while testing.

To use this two-stick voltmeter/phaser, first connect one of the probes to elther a ground
or system neutral making sure the resistor stick is making contact at all times during meas-
urement. The other probe should be connecied to the energized source to be measured.

Maintain contact only long enough to read the meter. Always remove the probe
from the energized source first before removing the ground connection.

TEST POINT MEASUREMENTS

The DVM-B0UVM includes a Test Peint feature for measuring voltage from elbow test

points. To activate Test Point mode simply push the ON button again. Test Point mode

is Indicated by a blinking decimal point. To turn Test Point mode off, simply push the ON

button once again and the decimal point will stop blinking. When using a voltmeter/phasing

sef 1o phase between test points, the important measurement is whether high voltage s

present or not. The proper procedure for phasing between elbow test points is as follows:

1) Both elbows must be energized. Follow the proper safety practices for removing
the test point protective caps and exposing the live test points. Treat all exposed
electrodes as energized high voltage. Measure from both elbow test points to
ground. These measurements should show that both elbows are energized and,
if both elbows are of the same type and manufacture, should measure the
approximate line voltage.
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OPERATING INSTRUCTIONS continued

2) Measure from one elbow test point to the other. This reading will show either a
high voltage reading indicating the elbows are out-of-phase or a zero or low voltage
reading indicating the elbows are connected to the same phase. The out-of-
phase measurement will likely not show the higher voltage expected from a
phase-to-phase measurement but will be closer to the line-to-ground voltage.
The Iin-phase voltage measurement can be between zero and 15% of the
nominal line-to-ground voltage. If both elbows are of different type and
manufacture, then a higher reading may occur.

PEAKHOLD

The DVM-80UVM Includes a Peak Hold feature. To activate the Peak Hold feature press
the Peak Hold button. Peak Hold is indicated by all decimal points flashing. The display
will hold the highest reading while Peak Hold is activated. To deactivate the Peak Hold
and clear the display, press the Peak Hold button again.

MNote: The meter will not shut off while a peak reading is displayed.

CARE AND MAINTENANCE

Periodic reqular maintenance is required to keep the voltmeter in proper operating condition.
Keep the voltmeter clean and dry and always store it in its case. The fiberglass sticks should
be kept clean and free of dirt, contamination and marking. Examine the cord for cracking
or other damage prior to each use. Although we don't specify a calibration cycdle, we
recommend you test, measure and calibrate your instrument annually. The Calibration

and Maintenance Log provided on page 15 can be used to record these events.

Contact HD Electric Company for details.

CLEANING INSTRUCTIONS: To clean the DVM wipe with a damp doth with water.
Do not use harsh chemicals or solvents.

PROBES AND ACCESSORIES

WARNING: ALWAYS use probes appropriate to your application. NEVER use overhead
prabes in underground applications. Failure to use the correct probe can result in arcing
or electrical contact and may cause serious Injury or death. If you are not trained In the
particular operation or are not sure about the appropriate probe for your application
DO NOT PROCEED.

The DVM-80UVM comes standard with twio overhead hook probes (025-0OLPS-5), a 9-volt
battery, instruction manual and a carrying case (CS-DVM). The DVM-80UVK Universal
Violtmeter Kit is supplied with a DVM-80UVM dual stick phasing voltmeter, two overhead
hook probes (025-0LP5-5), two resistor sticks (R-80), two underground bushing probes
(ASP-15/25), an underground cable fault tester (CFT-35), voltmeter proof tester (PT-5000B),
two shotgun hotstick adapters (H5A-2500), a 9-volt battery, instruction manual and
a soft-sided carrying bag (B-12). The following pages show descriptions of these as well as
other optional probes and accessories available.
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PROBES AND ACCESSORIES continued

OVERHEAD PROBES
- 025-0OLPS-5 brass hook probe

« (025-OLPS-6 brass pigtail probe f“\’
\)

UNDERGROUND

DEAD FRONT

BUSHING PROBES

- ASP-15/25 for usein 15kV and 25kv
loadbreak bushings

- ASP-35U for use in 35kV
loadbreak bushings 025-qLPS-5 025-0LPS-6

per
= g gafi

UNDERGROUND

ELBOW PROBE

EA-15/25 for insertion in loadbreak elbows

MOTE: The elbow must be firmly
supported when using this probe

INSULATED

UNDERGROUND

PROBE

GCP-1 for general underground use
on grounded terminals, exposed high
voltage terminals or elbow test points.

GCP-1 ASP-15/25 ASP-35U EA-15/25

ADD-ON RESISTOR STICK

R-80 used to take readings above 40kV. Always compietaly

remove the voltmeter from the live circuit before adding ﬂ
Al

or removing add-on resistor sticks. Always use the add-on
resistor sticks in pairs, one on each voltmeter stick, then
attach the appropriate overhead or underground probe
to be used. When a reading is displayed, multiply that
reading by two (for example, if the display reads 30kv
with add-cn resistor sticks installed, multiply
30 times 2 = 60kV). Do not excead 80kV
with the R-80 resistor sticks attached.

HSA-2500
HOTSTICK

A range of hotsticks are avallable
in lengths starting at 4. Contact
HD Electric for more details.
R-80
HOTSTICK ADAPTER
HSA-2500 shotgun

hotstick adapter Hotsticks
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PROBES AND ACCESSORIES continued

PROOFTESTER®
VOLTMETERTESTER

The PT-50008 Proof Tester
Voltmeter Tester will produce
SkVDC at the test leads to
confirm proper operation of
voltmeters and phasers. This
tester should be used only with
voltmeters/phasers that measure
DC voltage. It will not confirm
operation of voltmeters/
phasers that measure AC
voltage only. The PT-5000B
operates from one 9V lithium
or alkaline battery and
produces approximately
SKVDC at the connecting

leads. To use:

1) Connect both tester leads
to the voltmeter/
phaser probes.

2) Press and hold both
TEST buttons.

3) Confirm a good battery
by cheacking the red light
on the Tester. If the red light
does not come on, replace

the battery with a 9V lithium or alkaline only.
4) Verify the voltmeter/phaser reads approximately SkV.
5) Release the TEST buttons and disconnect the Tester from the voltmeter/phaser.

WARNING: Do not use the voltmeter/phaser if proper operation is not confirmed.
WARNING: Do not use this tester except as directed. Do not use to test equipment

other than voltmeters/phasers. Do not apply to energized circuits or equipment. Refer
all servicing to the factory. Failure to follow these instructions may lead to electric

shock, severe injury or death.

&
06 TH mrrg,
]
FOS Y rg

PT-5000B Proof Tester
Voltmeter Tester
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PROBES AND ACCESSORIES continued

CABLE FAULTTESTER
The CFT-35 s for use only
with two stick voltmeters
for testing leakage

current in underground
primary voltage cables.

The CFT-35 can be used

on underground cables with grounded neutrals with a maximum line-te-ground voltage
of 21.1kV or maximum line-to-line voltage of 36.6kV. Operation at higher voltages may
damage the CFT-35 and provide erroneous test results.

The CFT-35 s used with a voltmeter/phaser for testing installed or repaired underground
cable prior to energlzing it. Only cable with extruded dielectric such as rubber or polyethylene
can be tested with the CFT-35. Using the CFT-35 on paper insulated cable may provide
erroneous test results caused by higher leakage currents typical for this type of cable.

The CFT-35 contains a high voltage rectifier and is connected to test underground
primary cable as shown in this circuit:

CFT-35 . 1
Cable Fault Tester ~ Meter Resistor Stick ' /’\M

- \—' / 2 Resistor Stick
Totan — AN\ =
B LT . 5 —

Voltage Source Cable
Coil Cord Capacitance

/1

In practice, the CFT-35 rectifies the high voltage from the source, usually a transformer
primary, and charges up the cable, shown as a capacitor above. When a connection is
first made, the DC from the CFT-35 will charge up the cable capacitance through the
resistors in the meter sticks. If the cable is good, current will stop flowing when the
cable is charged up. If the cable Is not good, the cable will not charge and current will
continue to flow, as Indicated by a higher meter indication.

The following equipment is required for testing cable with a CFT-35:

1) An HD Electric two-stick voltmeter/phaser.

2) The CFT-35 Cable Fauit Tester.

3) Fordeadfront applications, ASP bushing probe(s) or, for live front
applications, GCP-1 probe(s). An EA-15/25 elbow probe may also
be used for deadfront applications.

4) For deadfront applications, a feed-through bushing may also be used.
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PROBES AND ACCESSORIES continued

Shown here is a typical application

of the CFT-35 and assodated equipment
for testing underground cable from 2 Bushing Padmount
a pad-mount dead front transformer:

Before using the ASP Busting Probs
CFT-35, read and
understand all of
the instructions and
precautions for live

\ Fead-thn Device

Live Sounce

testEng Mth UOH.'m etersfphasers VolimelznP haser ASP Bushing Probs
(pages 7 &8). In addition, be Slicks ==

sure to consult your company's work L Il . Gabie Urrler Tot
practices and any information provided il

by the manufacturers of the apparatus

that you are testing. e

Testing using the CFT-35 should
be performed as follows:

1) Test the cable with the HDE voltmeter/phaser to Insure
that it s not energized and that itis discharged.

2} Insure that the cable to be tested Is completely
isolated: that both ends have no other connection
1o voltage or to a transformer winding
and are properly terminated.

3) Assemble the CFT-35
with appropriate >
probe on the '--al"“‘””'1
voltmeter/phaser
stick with the meter.

4) Assemble the appropriate probe on the voltmeter/phaser stick without the meter,
5) Connect the voltmeter/phaser stick without the meter to the cable to be tested.
5) Connect the voltmeter/phaser stick with the CFT-35 to the voltage source.

6) Read the display on the voltmeter/phaser. The reading will be initially high.
For a short cable, the reading should return quickly to near zero.
For a longer cable, it may take a few seconds for the reading to return to near zero.

8} If the reading does not return to near zero after several seconds, the cable s
leaking or shorted and the test should be discontinued. Remember that all HDE
voltmeters/phasers are intermittent duty devices and should be connectad only as
long as necessary to obtain a reading.

9) Discharge the cable by removing the veltmeter/phaser from the line, removing
the CFT-35 from the voltmeter/phaser and connecting the voltmeter/phaser from
cable to ground.

Cable Fault Tester and Bushing Probe
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PROBES AND ACCESSORIES continued

With the DVM-80UVM, if the cable is completely shorted the meter will read the line
voltage times 0.71. For a nominal 7.2kV circuit the meter will read approximately 5.1kV.

Listed here are the actual cable leakage currents for voltage readings on the
DVM-B80UVM digital meter: Meter reading of 0.5kV = 8uA

Meter reading of 1.0kV = 16uA

Meter reading of 2.0kV =31uA

REPAIRS

All repairs and calibration are performed at HD Electric Company. If any damage is
found please contact HD Electric Company at 847-473-4980 to arrange for service.
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CALIBRATION AND MAINTENANCE LOG

DATE CALIBRATED BY
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LIMITED WARRANTY AND LIMITATION OF LIABILITY

This warranty apphies to all products sold by HD Bectric Company (the *Products™); prowided, howevar, that tha ferm Products does not include amy
third party products purchased throwgh HD Electnc Company, for which no warrantias are made (the “Third Party Products™). Third Party Products
may be subject to @ separate mamsfactures's wamanty; [should you have any question regarding whether 3 separate warranty applies, please contact
HO Hectnc Company]

NGTICE: READ THIS LIMITATION OF WARRANTY AND LIABILITY BEFORE BUYING OR USING THE PRODUCTS CONTAINED HEREIN.

Itis impossible to eliminate al sks assodated with the use of the Products. Risks of sarous injuryor death, induding nsks associated with electrocution,
ardng and thermal burns, zre mherent in work in and arsund energized electrical systems. Such risks arise from the wide vanety of alactrical systems
and equipment towhich Products may be applisd, the mannerof use or application, weather and environmeental conditions or other unknown factors,
all of which are beyond the comitrol of HD Blectric Company.

HI Hectric Company does not agres to be aninsurer of these risks, and shall have no lishility for amy cleims arising from such nsks
WHEN 'YOU BUY OR LISE THESE PROCABCTS, YOU AGREE TO AGCEPT THESE RISKS.

HD Electric Company wamznis to the onginal purchaser that the Products (exduding any thind party prodwcts purchasad through HD Elecinic Comipany,
for which no warranties are made) will be free from defects in matenial and werkmianship, under noamial use and regular service, and prevendative
maintenance for a penod of one (1) year iten (10} years for HOE Capacitor Controls) from the date of shipment ithe "Warranty Period”). Should any failure
te-conform with this wamanty be found during the Warranty Period, you must notify HD Blectric Company of your daim within thirty (301 days of discov-
ery, and within the Warranty Period Your failure to give notice of daims of breach of warrnty within the Warranty Period shall be deemed an absolute
and unconditional waiver of daims for such defects. HD Blectnc Company will have na responsibility to honor claims received afier the date the applica-
bl Warranty Pariod expires

Upon notice of yourdaim, HD Blectric Cormpany will provids 2 retum authorizasion number, and furtherinstructions on how o retum the prodisct forsene-
ioe. You must follow HD Electric Company's instruction. You are responsible for all Product remaoval, handling, re-instaflation, and shipping (bath
‘o and from HD Blectric Company). Products returmad for repair, as well 25 repaired or replacement Products shall be sent postage/ freight prepaid. After
receipt of a product which HD Electric Company determines i defective, HD Bactric will t its option, either (1} repair (or authonze the repair of) the
Product or{ 2) replace the Product, subjact fo the following: The Products are made wsing parts sourced from a variaty of mamsfacturers. Due to the rap-
idly changing technology emvironment, parts may become obsolete ¢/ unavailable over time {end of iife). In the event that a Product cannot be repaired
o T
replaced due to unavailabiity of parts, HD Blectnc Company will use commercially reasonable efforts to obizin substitute parts or conduct waork around
dasign, but cannot guarantes its ability o do so

Items not found defective will be returned 2 your expense, o failing receipt of instruction from you on return of such items within five (5) business days
of our notica to you that the proeduct is not dafective, HD Electric may dispose of the product at its discretion and with no fiability to you HD Electric
Company’s determination of defects is final. Products repaired or replaced durning the Wamanty Period shall be covered by the foregoing wamanties for
the remainder of the original Warrznty Period or ninety (00) days from the date of defivery ofthe repaired or replaced Products, whichever is longer.

LIMITATIONS:

This warranty is void in the event of misuse_ alteration, faulty instaliation, or misapplication of the product

Thits wamanty do=s not cover failure of product or components due to any ACT OF MATURE: Bghtning, flonds, hurficenes, tormadoes or any other such
catastrophic evants

HID Bectnc Company does not warant any third party products or associated hardware or their performance or surtzbility for use and application. Such
tems are provided "as-s”

All repairs miust be authorized by HD Blaceric Company. Unauthonized repairs will not be reimbursed under any droumstances.
HI Electric Company is not required to make replacement or loaner equipmant availabla while Products are being repaired of replaced, or to compen-
sate you for any infout Iabor charges or expenses associzted with removal, handling or re-instsliation of the Products.

TO THE MAXIMUM EXTENT PERMITTED BY LAW, THIS WARRANTY ANC:THE REMEDIES SET FORTH ABOVE ARE EXCLUSIVE AND IN LIEL OF ALL OTHER
'WARRANTIES, REMEDHES AND CONDITIONS, WHETHER ORAL OR WRITTEM, EXPRESS OR IMPLIED. HD ELECTRIC EXPRESSLY DISCLAIMS ALL OTHER
'WARRANTIES OF ANY FIND), EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION IMPLIED WARRANTIES OF FITNESS FOR A PARTICULAR PURPCSE MER-
CHANTABILITY AMD MON-INFRMGEMENT.

IN'NO EVENT SHALL HD ELECTRIC COMPANY BE LIABLE FOR ANY INDIRECT, INCIDENTAL, CONSECUENTIAL OR SPECIAL DAMAGES RESUATING FROM THE
USE OR HANDUNG OF THESE PROD(CTS. THIS SHALL INCLUDE BUT, NOT LIMITED TC, LOST PROFITS Ot REVENLIE, LOSS OF UISECF THE PRODLICTS, COST
OF SUBSTITUTE PROCAICTS, FACILITIES OR SERVICES, OR DOWNTIME

N NO EVENT SHALL HD ELECTRIC COMPANY HAVE ANY LIABILITY FOR ANY THIRD PARTY PRCOUCTS CR ASSOCIATED HARDWRARE, OR
CUSTOMER-OWNED SYSTEMS, EQUIPMENT OR SOFTWARE

HD Blactric Company must have promps notice of any claim so that an immediate product inspection and investigation can be mada Buyer and all

usars shall promptly notify HD Blectric Company of any daims, whether based on contract, negligence, strict lizbility, or other tort or otherwise be barrad
froam any remeady.

HD Electric Company is committed o ongoing review and improvement of its product fines,
and thus reserves the right to modify product design and specifications without notice,

HD Hectric Company® products are available through HDE® sales representatives worldwide.
FrintedinISA ©HD EIE!!:[TlC'EIEI'T!:‘ﬂr':l'l 2016+ Bulletin No. DVIMEOLIM IM-200e






