USER’S GUIDE
MODEL: HD115

PART NO.: psii-1164

WARNING: This publication describes a product engineered and
designed to supply HIGH VOLTAGE. Accordingly, maximum safeguards
have been built into the equipment and the best safety techniques
possible are set forth in the unit's operating instructions. These instructions
contain cautions, warning the user to exercise great care in the use of-
certain conirois and at appropriaie points in the operaling procedures. .
Despite these written warnings the operator of this equipment is
nevertheless strongly advised to maintain a safety consciousness at

all times. The following rules are particularly relevant and must be -
followed at all times.

BEFORE CONNECTING INPUT POWER, GROUND CASE.
BEFORE UNGROU'NDING. CASE, DISCONNECT POWER.

NEVER APPROACH OR TOUCH A POTENTIALLY LIVE HIGH
VOLTAGE CIRCUIT WITHOUT CONNECTING AN APPROPRIATE
SOLID GROUND FIRST.
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SCOPE

This publication describes the HIPOTRONICS! HD100 Series AC/DC Hipot
resters. It is intended to provide a simplified reference for users of
this equipment, and to allow them to make use of its features guickly,
safely, and efficiently. '

Tnformation in the body of this publication applies to all five models in
‘the HD100 Series. Tnformation pertinent to the specific model purchased
is provided in the pockst of the back cover of the publication, This -
includes a diagram of the control panel, a PCB assembly diagram, a
schematic diagram and a Parts List. : .

The publication contains foux major sections: General Description,

Tnetallation Instructions, Operation Instructions and Special Operatlions.
Special Operations.

"he General Description section describes the major features of the
models in the HD100 Series, and also contains a description of the
functions performed by each of the controls and indicators on the control
panel. :

The Installation Instructions section provides step-by-step instructions
for the installation or set-up of the HD100 Series Hipot Testers.

The Operation Instructions section describes the procedures involved in
oOverlocad Adjustment, Meter Recalibration and Trouble Shooting.
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GENERAL DESCRIPTION

tnis section is intended to acqualnt the user with the major features of
the models in the HIPOTRONICS 5D100 Series, and the functions performed
by each of the controls and indicators on the control panel.

 FEATURES AND SPRECIFICATIONS

rest sets in the HIPOTRONICS' HD100 Series perform Two major functions:

1. AC Hipot Testing
2. DC Hipot Testing

Hipot testing is the process of testing the dielectric strength of the
insulation and measuring the amount of leakage current through the
insulation in a test sample at a chosen voltage. :

ehe HD100 Series consists of five models - HD103, HD106, HDL15, HDL25,
D140 - based on output voltage range. _

SPECIFICATIONS

OUTPUT VOLTAGE OUTPUT CURRENT METER

(KV) - | KV METER

MODEL ‘AC DC | DC AC RANGES
HD103 2.5 3.0 0-50/500/5000 uA 0-5 mA 0-0.6/1.2/3 kv
HD106 5.0 6.0 n-50/500/50060 uA ~ 0-5 mA 0-1.2/3/6 XV
uplls 12,0 15.0 0-50/500/5000 uh 0-5 mh 0-3.75/7.5/15 kV
Epi25  10.0  25.0 0-50/500/5000 uA 0-5 mA 0-5/10/25 kV
HD140  15.0  40.0 0-50/500/5000 uA 0-5 mA

0-8/20/40 kV
FIG. 1 '

A1l models coperate from an input of 115 volts, 50/60 Hz, 3 amp; rated
output current is 5 mA. Fach model has a three-range kiiovoltmeter and a
four-range current meter. (Refer to above table for specific ranges.)
standard features include an input power switch and fuse, indicator
lights, High Voltage ON/OFF pushbuttons, zero gtart and external
interlock, adjustable wvoltage control, visual and audible overload
indications with reset pushbutton and front panel test lead connections.

211 units are constructed with a standard 19" panel, and enclosed in an
attractive bench-top cabinet. Tneluded with each unit is a ground lead
and a shielded test lead. 2 HV test probe may also be included as an

optional extra.
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CONTROLS AND INDICATORS

VOLTMETER_AND RANGE SELECTOR

The kilovoltmeter is located to-the left of the control panel and is
1abeled "AC/DC KILOVOLTS" on the scale. The KV Meter hag a triple-range
selector switch directly below it., Each range corresponds to a different
set of numbers on the scale. The LOW range corresponds to the bottom row
of numbers, the MED range L0 the middle row and the HIGH range tco the top

- TOW. . '

The user is cautioned to keep the RAILSE VOLTAGE control set on "0" when
not in use, and to lower the contrel back to zero immediately upon
completion of a test.

CURRENT METER AND RANGE SELECTOR

The Current Meter is located on the right side of the control panel and
ig labeled "AC MILLIAMPERES/DC MICROAMPERES on the scale. Directly below

- +he Current Meter is a four-range selector switch; one AC range and three

. DC ranges. When the range selector is in the AC position, readings will

" pe cbtained from the numbers in "RED" on the scale. When the range
selector is in any one of the three dc positions, readings will be
obtained by multiplying the scale reading {(numbers in "BLACK"} by the
appropriate range selector factor (See Table below). The current range
switch also determines AC or DC mode of operation. '

SETTING VALUE
X1 1
®10 10
X100 100

FIGURE 2 VALUE EQUIVALENTS OF RANGE SETTINGS
EXAMPLE: In performing a DC Hipbt test, the Current Meter is *40" on the
de ub scale, with the Current Range Selector set at "Xi00".
The proper reading is 40 x 100 or 4000 uh.

AC/DC MODE OF CPERATION

Either AC or DC modes of operation may be selected via the Current Range
Selector switch. Visual indication of output mode 1s provided over the
AC/DC output jacks. Mode selection only establishes appropriate metering
circuitry (AC or DC}. It should be emphasized that both AC and DC output
jacks are energized when high wvoltage is initiated; this is regardless of
operation mode. The user is therefore cautioned to avoid coatact with
unused jack.

AC POWER CONTROLS

The AC Power section of the control panel contains an ON/QOFF toggle
switch, a pilot light and a 5 amp fuse. The unit has ac power when the
toggle switch is up and the pilot light glows. The 5% amp fuse protects
the input and may be accessed for replacement by pressing the black cap
down wnile turning it counterclockwise.
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OVERLOAD

IMPORTANT CAUTION: - ALL MODELS SHOULD BE WARMED UP FOR ONE MINUTE BEFORE
: USING. THIS ENSURES THAT THE 2D21 TUBE IN THE
OVERLOAD CIRCUIT IS OPERATING IN ITS STEADY STATE
CONDITION.

The three OVERLOAD controls --— FAILURE, RESET AND SENS -- are used during
“nipot testing. The red FAILURE indicator lights up when leakage current
from the test sample exceeds the overload (SENS) setting. The red RESET
putton must be pressed following a failure, to turn off indicators and to
permit further testing. The SENS control provides the means for
adjusting the overload from 50 uA (MAX sensitivity) te 5.5 wmA (MIN
sensitivity). In ac mode, maximum usable sensitivity is approximately
150 uA due to unavoidable capacitive current flow in the output cable.

HIGCE VOLTAGE CONTROLS

The High Voltage Controls consist of ON/OFF pushbuttons, a pilet light
and a Ralse Voltage control. HV can be energized by positioning the
voltage control to "zero" (zero start interiock) and depressing the HV ON
pushbutton. HV is energized when the pilot light lights. If the HV OFF
pushbutton is depressed or the test is terminated by some othexr means
(e.g., overload circuit trips) the pilot light goes ocut and HV is
de-~energized,

FUNCTION INDICATORS

The funcotion indicators, located above the output jacks or each side of
the control panel, denote whether ac output or dec output is being
metered. On all models, the glow of the indicator light is dependent on.
the setting of the ocutput switch. . : ' :

EXTERNAL INTERLOCK

This provision is provided for operator safety and is used with an
external switch (eg. switch mounted on test cage door). The switch
contacts must be closed in order to energize HV.

OUTPUT_JACKS

on each side of the control panel is an output jack, through which the
output voltage is applied. The AC OUT jack is used when performing ac
hipot testing the DC CUT jack when performing dc hipot testing or _
recistance measurement. When unit is operating, both jacks are energized
regardless of the test being performed. The user is therefore cautioned
to avolid contact with the unused jack when unit is ON. -contact with the
unused jack when unit 1s ON.

GROUND POSTS

Ground Posts are the brass posts iocated on each side of the control
panel. They are used to complete the circuit when testing, and as &
safety ground.
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INSTALLATION INSTRUCTIONS

This section provides step-by-step instructions for the installation oxr
set-up of the BD1I00 Series Hipot Testers. : - '

1.

Select a location for the unit that will place the meters at eye
level to allow for maximum accuracy in readings. :

gat RAISE VOLTAGE control to zeyo, and check to ensure that AC Power
switch is in OFF (down) position. . _ _ :

Ground case before connecting input power. A GROUND Post on the
control panel may be used for this purpose. :

Plug line cord of unit into 115 volt, 50/60 Hz outlet.. If a
two-prong adapter is used, be sure tg ground the pigtail.

Turn AC POWER switch ON ({up position). Allow one minute warm-up
time for both standard and deluxe models.
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OPERATION INSTRUCTIONS

This section prcvmdes stepmby step 1nsirucblops for p@rformlng the two
major test functions AC Hipot Testing, DC Hipot Testing. Prior to
- performing any of tnese functions, the procedures described in the
preceding section, "INSTALLATION ;NSTRUCTEON&“ must be performea.

nC Hipot Testing

1. For DC operatzon, set the current ranglng switch to the appropriate
“do current range (xl,_xiO or x102)

2. Ensure that the unit 1is properly grounded and the RAISE VOLTAGE
control is set to zexro.

3. Connect low side of test sample to a GROUND Post. (Grouhd 1eéd
Supplled with the unit may be used for this purpose.)

4. Connect the alligator Cllp of the shzeldnd HV test lead to hlgb side
of test sample.
3

5. Set OVERLOAD to de51red sensitivity. {See OVERLOAD Adjustment, p.1)

§&. To ensure that only Leakage current from the test samp e is racorded
on the current meter, any other potential sources of leakage in or
near the test sample should be removed.

7. ‘Press the HV ON button.

8. Increase. output voltage to desired level wvia RAISE VOLTAGB control.

. 9. Maintain output wvolitage at de31red ievel for requlred amount of test
time. Note reading on the current meter.

10. When test is complete, reduce RAISE VOLTAGE control back to zero, and
await return of the voltmeter reading to zero. Press HV OFF button.

11. If the test sample breaks down, overload wal trip FAILURE signal, in
which case RESET button must be pressed. o

12. After RAISE VOLTAGE control is reduced to zero, connect ground to HV
lead to protect the operator from shock.

13. To resume testing, check to ensure that voltmeter reads zefo,
- disconnect leads from test sample and begin again at Step 3.
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AC Hipobt Testing

2.

10.
11,
12.

13,

For ac operation, set current range switch to the ac position.

‘Ensure that the unit is properly grounded and that'the RATSE VOLTAGE

control is set at zero.

Connect low side of test sample to a GROUND Post.. (Ground lead
supplied with the unit may be used for this purpose.}

Connect alligator dlip of shielded test lead to the nigh side of the
test sample. : S
8

Set OVERLOAD to desired sensitivity. (See OVERLOAD Adjustment, p.30)
To ensurée that only leakage current from the'test'samplé is recorded
on the current meter, any other potentlal sources of leakage in or

near the test sample should be removed.

press the HV ON button.

Increase the output voltage to desired level via RAISE VOLTAGE

cont:ol. :

Maintain output voltage to desired level for requiréd amount of test
- time. Note reading on Current Meter. E

‘When test is complete, reduce RAISE VOLTAGE_control hack to zero and
await return of the voltmeter reading to ze:o.f Press HV OFF button. .

T1f the test sample breaks down, overload ﬁill trip FAILURE signal, in
“ which case RESET button must be pressed. : :

After RAISE VOLTAGE control is reduced to zero, connect ground to EV
lead to protect operator from shock. S

To resume testing, check-to'ensure that voltmeter reads zero;
disconnect leads from test sample and begin again at Step 3.
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SPECIAL CPERATIONS

This section describes the step-by-step procedures reguired to perform
special operations incidental to the three major functions described in
the preceding sectien . These special operations are Qverload
adjustment, Meter Recalibration and Trouble Shooting.

OVERLOAD ADJUSTMENT .

IMPORTANT CAUTION: ALL MODELS SHOULD BE WARMED UP FOR ONE MINUTE BEFCRE
USING. THEIS ENSURES TEAT THE 2D21 TUBE IN THE
OVERLOAD CIRCUIT IS OPERATING IN ITS STEADY STATE
CONDITION. _ :

In order to perform hipot testing that meets the specific regquirements of
your operation, the OVERLOAD point (the amount of leakage current that
will cause the FAILURE signal to be tripped) must be properly adjusted. -
must be properly adjusted. : : : '

The HDlOO1Series Hipot Testers will test for leakage currént at any
desired point between approximately 50 vA {maximum sensitivity) to
approximately 5.5 mA (minimum sensitivity), depending cn the SENS control
setting. : :

If ac testing is being done, do not set the SENS contrel to "MAX", as
leakage current in most test samples will exceed 50 uAd and constantly
trip the FAILURE signal.

The OVERLOAD may be set to the desired value as follows:

1. Ensure that the unit is properly grounded and that RAISE VOLTAGE
control is set at zero. . S -

5 Set QUTPUT control to appropriate MICROAMPS range setting.

3. Connect low side of test sample to & GROUND post. {Ground lead
supplied with unit may be used for this purpose.) ’ .

4. Connect alligator clip of shielded EV test lead to high side of test
sample. :

5,  Press HV "ON" button. '

6. Raise output voltage via RAISE VOLTAGE control until desired value of
trip current is indicated on current meter.

7. Turn SENS control slowly towards "MAX® until the FAILURE signal-

trips.

Reduce RAISE VOLTAGE control to zero, and press RESET button.

verify accuracy of OVERLOAD setting by repeating Step 7, noting the

reading on the Current Meter when the FAILURE signal trips.

10. If Current Meter reading matches value of desired trip current
leakage, reduce RAISE VOLTAGE control to zero, press RESET button,
disconnect resistive load and resume AC or DC Hipot Testing at Step 5
25 described in “"Operating Instructions® section.

WO 00
PR

Tf Current Meter reading does not match value of desired ifrip current
leakage, reduce RAISE VOLTAGE control to zero, press RESET button,
and begin again at Step 6.
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METER_RECALIBRATION

Meters on HIPOTRONICS HD100 Series Units have been calibrated with
" standards traceable to naticnal standards maintained by the Natienal _
‘mureau of Standards in Washington, D.C., and are certified accurate Lo
within 2% when shipped.

Meter recalibration should be performed by the user &s often as Necessary
to mest the requirements of each particular installation, as dictated by
usage and by the user’s standards for accuracy. Considering these -
requirements, how frequently meter recalibration should be performed
depends primarily on three factors: amount of physical handling, time
lapse, and extent of meter usage. Intervals between meter recalibration
may vary anywhere between one month and one year.

The process of meter recalibration consists of four separate operations -
to be performed in the seqguence described:

Set-up Procedures

vVoltmeter Calibration - DC
. Voltmeter Calibration - AC
. Current Meter Calibration

=N TSI o

A diagram of the printed circuit board, illustrating the location of the
calibration pctenticometers (pots), is contained in the pocket of this
publicaticn.

SET-UP PROCEDURE

1. TIf unit is cabinet-enclosed, remove from cabinet by loosening four:
- screws on control panel and sliding out of cabinet enclosure.

5. Select a locatien for the unit that will place the meters at eye
level to allow for maximum accuracy in readings.

3. Set RAISE VOLTAGE control to zero, and check to ensure that AC Power
switch is in OFF (down) position.

4, Ground case pefore connecting input power. A Ground Post on the
control panel may be used for this purpose.

5. Remove dust cover that protects top and rear of unit by removing
three machine screws from each side of chassis (two on top, one in
rear) .

5, Plug line cord of unit into 115 volt, 50/60 Hz outlet. 1f a
two-prong adapter is used, pe sure to ground the pigtail.

7. Turn AC Power switch ON (up position). Allow at least one minute
warm-up time before calibrating.
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VOLTMETER CALIBRATION = DC

1. Ensure that unit'is properly grounded and that RAISE VOLTAGE control
is sef to zexo. o o

2. The CURRENT RANGE switch should be set to the DC X1 range and VOLTAGE
. RANGE switch set to LOW,. - :

3. S8elect calibrated external voltmeter with meter range appropriate'for
unit to be calibrated.

4. Connect low side (ground) of external voltmeter to GROUND Post of
unit. :

5. Connect alligator clip of shielded test lead to high side of external
voltneter. '

6. Increase output voltage via RAISE VOLTAGE control until external
voltmeter reading is equivalent to two-thirds of LOW kilovolt scale
of meter to be calibrated {unit meter). : :

7. Check reading on unit meter.

§. Adijust unit meter as necessary via calibration pot labeled "DC" on
printed circuit board (see diagram), until unit meter reading cquals
_reading on external meter. Use long, insulated screwdriver when '
calibrating to aveoid contact with High Voltage leads. (High Voltage
leads are connected to large transformer in rear of unit.)

9. Switch VOLTAGE RANGE control from MED to HIGH and check unit metex tb

" ensure that these scale readings are accurate . If unit meter
reading at HIGH setting is not accurate, replace RS resistor. .
Replace R7 resistor if MED setting is inaccurate.

iG. Reduce RAISE VOLTAGE control to zero.

VOLTMETER CALTBRATION - AC

1. Ensure that unit is properly grounded, and that RAISE VOLTACGE control
is set to zero.

5 The CURRENT RANGE switch control should be set te the AC range and
- VOLTAGE RANGE switch set to LOW.

3. ‘Select calibrated external veoltmeter with meter range appropriate for
unit to ke calibrated.

4. Connect low side (ground} of external voltmeter to GROUND Poét of
unit.

5. Connect alligator clip of shielded test lead to high side of external
voltmeter,

6. Increase output voltage via RAISE VOLTAGE control until external
voltmeter reading is equivalent to two-thirds of LOW kilecvolt scale
of meter to be calibrated {(unit meter). :

10
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1C.

Check reading on unit meter.

Adjust unit meter as Necessary via calibration pot labeled TACT on
printed circuit poard (see diagram), until unit meter reading equals
reading on external meter. Use long, insulated screwdriver when
calibrating to avoid contact with High Voltage leads. (High Voltage
leads are connected to large +ransformer in rear of unit). '

Switch VOLTAGE RANGE control from MED to HIGH and check unit meter ©o
ensure that these scale readings are sccurate. If unit meter reading
at HIGH setiing is not accurate, replace R§ resistor. Replace R7
resistor if MED set is inaccurate. :

Reduce RAISE VOLTAGE control to zero.

CURRENT METER_CALIBRATION

current meters in the HD100 Series can only be calibrated in the 5 mA ac

range.
AC CUR_CALIBRATION
1. Ensure that the unit is properly grounded and that the RAISE VOLTAGE
control is set to zarc. :
9. Set CURRENT RANGE switch to "AC".
3.  Select 250 k ohms, 25 W resistive 1pad and an external current meter
. with a 0-5 mA ac range.
4. Connect the low side of the external current meter to the unit GROUND
post and the high side to one end of the resistive load.
5. Connect the other side of the resistive load to the ac output
voltage.
6. Increase RAISE VOLTAGE control until external current meter reading
Sis 4 mk, : . _
7. Adjust the unit meter as necessary to indicate 4 mA . Adjust via
calibration pot labeled "AC CUR".
8. Reduce RAISE VOLTAGE control to zZero.
9. Disconnect shielded test 1ead from AC OUT Bushing. Disconnect leads

from resistive load, current meter and unit GROUND Post.

11
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TROUBLE~SHOQTING

All products shipped by BIPOTRONICS are thoroughly tested against a rigid
set of standards by the firm’e Quality Control Department. In the event
a unit appears not to function upon delivery, the user is referred to the
section, "RETURNED MATERIAL" . : : '

This section of the publication is intended to aid the user in lbcating

the source of a problem when a unit is either not functioning or o
functioning improperly. .

Use of these procedures is at +he user’s own risk. Tt is not Co
recommended that these procedures be used while the eguipment is under
Warranty, as some of the recommended steps involve the removal, testing
or disconnecting of components which could result in voiding the
Warranty. : : ' :

These procedures are intended for use only by a traired repalr
technician, and are not recommended for use by individuals trained only
to operate the equipment, except under strict supervision. -

An attempt has been made to provide informaticon to aid the user in
troubleshcoting those problems that are most commenly encountered, eilther
25 a result of normal wear and tear Or direct damage to the unit.
Trouble-shooting procedures are described in tabular form on the next two
pages, for ease in reference. Procedures are listed according to problem
srea.  Possible causes of each problem are 1isted, along with appropriate
remedial action for each case. S o

A flow éhart'summarizing the trouble-shooting process appeérs on FPigure
3. A schematic diagram of the unit, denoting Test Points and assoclated

voltage along with major reference points in the circuit, is contained in
the pocket of this puplication for reference when trcuble~shooting._

12
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TABLE 1

- TROUBLE-SHOOTING GUIDE

PROBLEM

POSSIBLE CAUSE

" RECOMMENDED ACTION

NO HIGH VOLTAGE

_ A. OVERLODD not reset . A. Press Reseb button
QUTPUT B. Overload relay contacts B, Clean or replace RY1A~
: - . connecting contacts
' ¢. Damage to T2 Transformer C&D Check output of
o component with
D. Damage to Tl Variac external volimeter;
(RAISE VOLTAGE CONTROL) replace if necesgary
. LOW VOLTMETER - A. Voltmeter out of A. Recalibrate voltmeter.
READINGS adjustment B. Obtain reading at power
: Low line voltage source and inform
responsible authority
ERRATIC HIGH . A, Variac (RAISE VOLTAGE A. Clean or replace Variac
VOLTAGE QUTPRPUT . CONTROL) brushes dirty or brushes
' worn B. Clean or replace RYLA
B. Overload relay contacts contacts
not connecting properly C. Obtain reading at power
C. Fluctuating line voltage source and inform
- responsible authority
“AC OQUTPUT OK; " A. Faulty CR1 diode A. Replace CR1 diode
NQ DC QUTPUT : .
ERRATIC OUTPUT. A. Arcing from Rl Resistor A. Replace Rl Resistor
CURRENT B. Internal arcing in T2 B. Check output current
Transformer ' from T2 Transformex;
replace if not constant
OVERLOAD DOES A. Bad 2DZ1 tube A. Replace 2D21 tube
NOT TRIP B. Failure in power supply B. Check voltage at trans-
' - C. SENS resistor value too former (Al 2D21 Boaxrd)
low - C. Replace SENS Resistor
{R4 21 Board}
OVERLOAD TRIES A. SENS control set A, Perform OVERLOAD _
TCO SOON impreperly - Adjustment as described
B. HV load more than 5 mh earlier in this publi-
C. SENS resistor value too cation
nigh B. Limit HV load to max.
of 5 mA
RAISING VOLTAGE A. Damage to T1 Variac A. Check Variac and
BLOWS FUSE B. Faulty component in HIGH brushes for burn Marxis;
(NO LOAD) VOLTAGE section replace if damaged
B. Disconnect input teo Cl

Capacitor & raise volt-—.
age. If fuse does not
blow, check & replace
faulty Cl Capacitor or
CR1 dicde.
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