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& Service
that make a world of difference...

Measuring/Testing Equipment

(Analog & Digital) *

e Watt Motors
.® Transformers

* Relays

e Thermometers

(Bi-metal & Glass)
¢ Remote Reading Thermometers

(Analog & Digital)
Caution
To eliminate possibllity of lnlury o operalor and | damage to the
Instrument and equl L, the | g pIC Is

recommended. Exercise care and caution on ell ranges,
‘particularly the voltage ranges, and [ollow all standard publlshed
safety rules. Misuse, abuse and carelessness cannot be
preventad by any written word arid is fully the operator's
rasponsibllity,
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WARNING: ‘OBSERVE ALL SAFETY PRECAUTIONS
THE CIRCUIT UNDER TEST, SET: THE IRT2 CONTROLS,
CONNECT THE TEST LEADS TO.THE TESTER AND THEN

WHEN MAKING MEASUREMENTS. TURN OFF FOWER 7O |

| TO THE CIRCUIT UNDER TEST. REAPPLY POWER,

" The IRT2 Insulation Reslstanca Tester Is a precislon electronlc

‘test Instrument. Taks this opportunlty to read these

" Instructions and famillarizb yourself with the IRT2, lis features,
. ahd operallogs. :

‘Features
¢ Balléry opgrated

. ® Solld state-clrcuitry

. Battety chack featura .

* Automalic clrcult discharge

* Color coded scale

* Three magohm vollages

® Fusgprotected . 3
*Thres Year Limited Warranty

Introduction .

The IRT2 Insulation Resistanca Tester la a complately
portable, seli-contalned solid state test Instrument. Power Is
provided by'elght Internal, standard 1.5V, slze AA batteiles. -
An electronically regulated constant vottage generator-
supplles the lest vollaga for the 200MQ rnge (1000V), the
100MQ range (500V) and the 250V range. The Intemal
batteries supply power directly for the 0-50Q low reslstance
(continuity) range. This rugged precision Instrument can
locate Intermittent shorts, dalective electrical ct k
Insulation breaktiowns or conductor fallures due to the elfects
of temperature, molslure, &braslon, corosion, or uther
environmental conditions.

Specifications

0-200MQ (1000 DCV test voltage)
0-100MQ2 (500 DCV test voltage) *
0-50MQ (250 DCV test voltage)
0500 (2 ohims midscale)

NI T

Specifications Cont.

Open Circuit Termina] Voltages:
(refer to Chart 1) '
0-200MQ: +1000 DCV £10% :
0-100MQ: +500DCV £10% -
0-50MQ: +250 DCV +10%

0-50Q: +600 DCmV (approximately)

Short Glrcult Terml
0-200M: 2 DCmA
0-100MQ: 2DCmA *
0-50MQ: ‘2 DCmA
0-500: 170 DCriA

1 C

Accuracy: L
5% of Indicated value (approximataly)

Batterles:
Elght 1.5V, size AA balteries, Included

IRT2
TERBHAL VOLTAGE VS, LOAD REBSTANCE
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i = ' Typical lications
iy e _ Selector Switch - fg ~ "ypical Applica

Wiat w -4 The SELECTOR Switch 18 a four slation folary swiich and Is used ; Proventative Maintenance

3 to select the range, or lunction deslred, 3 One of the most effeciive applications, and one of the most
: ik overlooked applications, for the IRT21s In the feld of preventalive
Position Function ¢

| hermetic Compressor molor begins to fall |t usually does so
. o This Is the low resistance or “conlinulty* position, It & gradually at first, A routine, Perlodic, monitoring of the Insulation
Is color coded graen 1o comespond to the 0-500 [E fesistanca of the start and run windings will usually show evidence

of a potential bum outwell in advance of the aclual occumenca,

] Trouble Shooting ’
windings which may diffor by only a few ohm, * Current leakage palhs are difficult, If not impossibla, to detect with
With a midscale rading of 2 ohms, the OHMS: 9 a conventional mullitester, The resislance of such leakage palhs
posllion can also be used to check relay contact i may ba too high to measure with mullitester but stll be fow

I
resistance, )1 enough to causa Inefficlent Operalion, overhealing, and other
K Indications of operaling problems,
Soma In this position approximalely 250 VDG jg applied to B 3
(250v) the circult under test when the TEST swilch Is ;: Determining Molsture Cons. t
Pressed, l The amount of Insulation resistance, when drying out or baking
y transformers, mofors, and goneralors Is an excellent Indicator of
100Mo In this position approximately 600 VDG Is appliad to the amount of malsture remalning In the davice, The Insulation
(500v) the clrcult under test when the TEST switch Is st reading will } 52 a8 the molsture Is driven off. In
; Pressad. The 0-100MQ range Is used primarlly to this way oplimum curing imes can be.delerminad,
test Insulation resistanceg which have bagun o
lo degrade. s -Reading The Meter Scale Plate
The two resistance scales on the IRT2 meter scala plate
200Mn In this position approximalely 1000 VDC Is appljag d coraspond to the reslstance positions of thg SELECTOR switch,
(1000v) lo the clrclilt under test when the TEST swilch Is 1 OHMS, 100MQ, 2 The reslstance value of the clreuy under
pressed. This Is the range which Ig nommally usad lest are read from the appropilale scale. Multiplication faclors are
for preventalive malntenance measurements on ; fequirad. The lop scale Is lhg Insulation rasistance scala , The
elaclrical aqui Insulat I values 8econd scale from the top (color coded green) s the low ohms ]
In this epplication typlcally exceed 400Mq, scale. Nole that the zero resistance Position of the lop (insulation
i B ) : feslslance) scale Is located af the'rlght hand end of tha scale;
@st Switc The zero resistanca Ition of the OHMS scalg I located at the
The TEST switch s nomally OFF, spring loadad, momentary right]hand end of mcm_
aclion switch which tums oii* the IRT2, The Momentary aclion Is ]

asalaly fealure, The fest vollage generated by the IRT21s
automalically discharged when the TEST swilch Is released,

!‘c;.___. —
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SCALE
UVE GIRCUIT
00 NOT OPERATE . (o2
’ POWER

TAUT BAND

With the SELECTOR swilch set to the OHMS position, the
indlcated resistance value would be read on the gresn 0-50
OHMS scale. This scale Is the second scale from the lop. The
value Indicaled on the above scale Is 2 ohms.
With the SELECTOR swilch set to the 100MQ. position, the
indlcated Insulation reslstance value would be read on the
top scale. In this example, the indicated resistance

valua Is 2 Megohms.
With the SELECTOR switch set to M‘%’ﬁblqm the
Indicated Insulation reslstance value wiatild'ba read on the top
scale. In this example, the Indicated resistancs value is

4 Megohms,

PSR L

Operation

Caution
Obsaerve all salety pracautions when the CONTROL switch is
set-lo elther the 100MQ (500V) or the 200MQ (1000V)
posiion. Connect the IRT2 test leads to the clreuit under test
belora operaling the TEST swilch, Do not louch the baltery
clip ends of the test leads when the TEST switch s In the
TEST position.
Some elactrical equipment, aspeclally cables, may retaln an
elactrical charge when disconnectad from the line. Itis good
practics to discharga such equipment with grounding straps,
or other sultable davices, befora touching or making
conneclions. The IRT2 automatically discharges the test
circults when the spring loaded TEST switch Is released.

Important
Remove all pawer to the circult under test when making
resistance measurements, If any voltage Is prasent in the test
clrcult the red LED on the IRT2 scale plate will light.
Immediately disconnect test leads and turn off power lo lest
clrcuit.

General Instructions
Many factors will affect the measurement of insulation

st Thigis dI 1 In detall in the next chapter.
Good housekeeplng practices are of valua not only [or the
routine operation of electrical equipment but also for the
making of Insulation resislance measurements. Dust, oll,
grease, molsture, elc., may affact the test resulls by causing
higher, or lower, readings. Polnt of measurement contact
should be as clean as praclicable,

Motors/Generators

Disconnect the motor from the line elthei by opening the main
swilch or by disconnecling the wires at the molor terminals. If
the maln switch Is opened and measurements ara made at
the switch contact, then the Insylation resistance of all

" components between switch and molor will be measure

simultaneously. If a fault Is Indicated it will be necassary to
les! each section separately,

*
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. Motors/Generators Cont.

' AC Devices: .

The basic testis o connect the red lead of the |IRT2 to one of
the motor terminals, of wire, and the black lead to the frame of
housing, ses Figure 1. Start and run windings may be
checked for correct resistance by setting the SELECTOR
switch to OHMS and connecting one test lead to the commen
winding terminal and the other test lead ta the start or run

terminal.

Figure 1
mator
=
STARTER ’ % '
FEED
DC Devices:

Independent Insulation lests may be carred out between the
electrical sections of a DC generator, of motof, and ground.
Separata the brushes {rom the communicalor s InFlgure 2to,
{solate the brushes and fleld coll funetions from the rotor.  \
These separated sections may be easily tested Independently
of each othar. This does not apply, however, when an overall
Insulation test is Intended. In this case the brushes remaln In
contact with the commutator 80 that the thige sections
(brushes, colls, and rotor) may be tested Integrally.

i

Zin

W ‘ %.
2 &Iﬁ%ﬂ‘?’gu‘.‘

Hermetic Compressors

Most hermelic compressors U
making electrical connections to the sealed unlt, refer to Figure
3, Theconnection may bemade byan‘umbilical’cordorascrew
terminal, but the most common connection method Is usually

with a relay that pushes onto
overload protector that pushes
Manufacturer's manual.

tilize a thres iarmlnal block for

the S and M terminals and an
ontothe Glerminal, Refertothe

Shutgff pmverloumumtunderlastand remove the connactions
o the comprassor terminal block. Connect the red test lead of
the IRT2 to the C terminal and black test lead to the frame, or

d. N the

. ground,
InsulationresistangamayIndicatethep

-8, Low values of

ceol

. refrigerant. Reler to the chapter on interpreting test results.
. Winding continulty may be checked by setting the SELECTOR
awitch on OHMS. Checkthe start and run windings by measur-

the C

*Ing the resi: t
terminal, .
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Circult Broakers and Switches
Disconnact the circult breaker or swilch from the line, Trip or
openthadavicaand checkthe Insul I betwsenthe
pole terminals by connacting one lest lead (o one pole and the
othertestiead lul!mremalnlngpolepa}r. Lowvalues of nsulation

Teslslance may be causad by the presanca of contaminants or

by carbon arc lines In the Insulator block. Ifthe cause of the low
readings Is determined to be caused by carbon arcing, the
device should be feplacad, refer to Figure 4, 5

Figure 4.

IRT2

|

. Cables
+ Disconnect the cable from the line. As a safely precaution,

discharge the cable by shorting the Individual leads to the
sheath. This Is espaclally necassary when testing coaxlal

" cables. Disconnect the cable from the equipment to which the

. Thig will elimlnate any Infiuence of the
equipment on the test réadings, .
Saverallypes of insulatk L tare nommally
mado: lead to lead(s), lead to sheath, lead to ground, elc. Asan
example, when only one of the conduclors in a multi-conductor
cablalslo be Insulaliontested the conduclor tobe tasted should
ba connacled to the test laad of the [RT2. All of the other.
conductors should be connacted to the cable shleld, which Is
then connected to the test lead,

Factors Affecting Actual
Insulation Resistance Values

Unllk9 most basic eleclrical measurements, such as vollage,
cument, and reslsténce, the aclual Insulatlon resistance of a
device may ditfer from the measured value of Insulation resis-
tance, Thlalsbecausaomwfm--; atwhichthe

ment was made, the relallve humldity at the time of measure-
menl, and the duration of the measurement may all alfect the
reading. ltmay be necassary lo corract the measured Insulation
resislance valua to arrive at a more lrue value of Insulallon
rasistance. The effect of thase faclors are discussed on the
“following pagas,

10
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< Temperature .
Mostelectrical insulat {als have a nagative temperature
coefficlent. This means that the magnitude of Insulation resls-
tance decreases 83 \he lemperature atwhich the t
is taken Ir For pls, the Insulation resistance of a
transférmermeasured alSB“anybethraaumasmgva!ueorme
same trans d at a temperature of 100°F.

\f periodic maasurements of a device are made at different

P tures then the temperal ste must be adjusted lo abasa
value; usually 68°F. Otherwise, the insulation reslistance ofa
device may appear to fluctuate widely (the sign of unstable or

delerlorating Insulation) when In reality the actual Insulation |

resistance may, ba quite stable, Of course, If the Insulation
resistancemeasurementsate alwaysmade at, or near, thesame
temperature then the use of temperature corection charls may
bae omitted. .

Chart 2 Is a temperature correction chart for Class A rotating
equipment. For example, If a reading of 100 Megohm were
obtained at a temperature of 110°F the corrected Insulation
resistanca is Rc = KRm = 6 x 100 = 600 Megohms, where Rcls
\he corrected resistance, K is \he temperature coection factor
obtalnad from the graph, and Rm is the measured reslstance.
Chart31s atemperature corection chartfor oll filed transformer
windings. 1%
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Humldity

Measurements made in a humid environment will resultin lower
Insulation reslstance values than measurements taken in & dry
environment. The geometry of the equipment will also have an
Influence oni the m ts. For ple, rotating machin-
ery has many more leakage paths, aspegially on the commutax
tors and armatures, where molsture can be trapped than would
a sealed transformer or shielded cable.

Time Duration of Measurements

The amount of ime during which the test voltage I8 applied will
also affect the reading. Typlcally, with a good Insulation, the
measured value of Insulation resistance will slowly Increase a3
Jong as the test vollage is applied. Thisisdusto the dlelectric
absorption effectoftheapplied DCvoltageonthe bulkinsulation
resistance. Refer to Figure 6 for a representative graph of
Insulation reslstance as afunction of the time duration whichthe

. (estvoltage is applied.

12
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Astandard test of Insulation Integrity 1s to measure the insulation :

reslstance at 30 seconds lo 60 saconds afler'the test voltage Is
applied. Theratlo oftha reading at 60 saconds lo tha reading at
30 seconds Is called the Dielectria Absorption Ratio.

Typlcally, a ratlo of 1:25 represents the borderiine between an
Insulationreslstance of questionable Integrity and falrintegrity. A
ratio of 1.6 and above Is Indicative of insulation of very good
Integrity.

The Dielectric Absorption Ratlo method of testing Insulation

Isge y not affected by the temperature at which
the measurements are taken. This is ona of tha advan[ages of
this method. The Dlelectric Absorption Ratlo of the éxampl

- shown In Figure 6is 1.5. .

13
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Interpretation and nec.ording of Data

Periodic measurements of Insulation resistance of a device,
taken under the same conditions, generally result in much more
meaningful resulls than measurements taken Just once, or at
random Intervals. The measurement Interval may be weekly,
monthly, quarterly or yearly. This Interval chosen will depend in
general upon the conditions under which the device Is operaled
and the cost of sulfering an unexpacted breakdown.

Adsvicewhiche der conditions of hightemp i
humidity, load, and vibration should be tested more fraquently
than the same device which operates under less slressful

conditions. A device breakdown which would result In expen- -.

slve downlirhe, salaty hazards, elc., should likewise be tested
more frequenlly than the same devica usedinamuch lesscritical
application. ’ ‘

The lollowing “rules* are guldelines which may be used to help
determine whather a place of equipment Is operating normally
or whather it should be pulled out of servica and repalred or
replaced. Howaver, the equipment manufaclurer's data on
Insulation resistance values and test procedures should bs
consulted first, when avallable.

One Kilovolt/One Megohm Rule "

This s an old, generalized rule that stales that electrical equip-
ment rated up to 1000 volts should have minimized Insulation
resistance of one-Megohm. Above 1000 volts rating the mini-
mumInsulation resistance should be ona Megohm(oreach 1000
volls or raling. Note: this rule of thumb does not apply to the
testing of hermelic’compressors,

Trend Rule

Insulation Resl Val Interpretation
High and holding steady Condition good
High but tapering off Breakdownmaybe

starting. Dacrease
test Interval or
repalr equipment.




Moderately Law

Low and daclining

Hermetic Compressor

Insulation Resistance Values

100 megohms and above
50 to 100 Megohms

25 to 50 Megohms

Below 20 Megohms

Dlelectric Absorption Ratlo Rule

Ratlo
Above 1.6

1251016

1.1101.25

May be alright.
Dependsonhistory
of davice. Should
trytoldentify cause
of low reading.

Fallure probabls in
nearfuture, Repalr
or replace.

Interprotation
Condition good, ~

Evidence of mals-
ture In refrigerant.
Check drler.

Excessivamolsture
In relrigerant.
Examine system.

Fallure of system|s

lkely. Repalror

replace.

Interpretation
Conditlon good

Condition

moderately good,

Conditlon
questionable
to unstable.

FHocording Data . ¥
A package of Data Log Cards s supplled with the IRT2, Theusa

. ofthese log cardswill faclillate the recording and plotting of data

necessary to monitor and evaluate the Insulation resistance
history and Integrity of an Individual plece of equipment.

Spaca Is pravided on the front of the card to record the equip-
ment [dentity and 1o plot a graph of Insulation resistance values
from 0.1 to 1000 Megohms. Spacels pravided onthe backofthe
cardlorecord the supporting tabulardata: date ofmeasuremsnt,
reading, lon factor, ted reading, lemperature, and
relative humidity. Itis not necessary to make an entry In every
column on the back of the Dala Log Card each time a mea-
surement (s taken. However, the more data that Is recorded the

easler It will be to determine the reason for changes In the _

measured Insulation resistance.

Maintenance

The IRT2Is a precision teat instrument, Do notoperats the IRT2
whera it will be subjected to high levels of temperature,
humidity, or mechanlcal.shock. '

Batterles

The Internal batteries supply the operating power for the IRT2.
To test lor defective or weak balteries:

1. Prass the TEST swilch.

2, The LED on the IRT2 scale plate should flash.

.3, Ifthe LED does not flash then replace the balteries:

a," Remavae the four screws which secure the ballery
cover on the case back.

b. Remova the battery cover and replace the batterles.

c. Replaca the battery cover and the four screws.

* Ifthe IRT2 13 to ba stored, or left unusad for long periods of Ume,

remove the elght Intemal 1.6V ballerles. This Is a standard
precaution with battery operated equipment and is Intended to
prevent damaga (o the equipment in the event the batterles
begln to corrode or leak.

Fuse
To test for an open fuse first assure that the batteries are not
defective. See saction on Batterles, above,
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5. Ifthe fuse I deleimined t
oW 0 o T2 back,  °P" N romovath four

6. Replacathe fusa (stock no,
holder insida the batery wﬁmg Al Mitusg
7. Replace the battery Ccompartment cover,

‘Mechanical Zero Adjust i
The polnter should Indlcate 0o the green 50Qscalg wr;en the
e lCJR swilch s In the OHMS Position, the tegt leads are
s m!c;gg:l‘:rt; a:d "z: TE;rswllch I8 pressed; |fthe pointer
h adjust the black Plastic machan;

2ero ad| o
b {dmlscmw. located in the Plastic pang| meter lens coyer
1. Inserthe tastleads n o 173

: t

onds of tha tgst leads logather, P

2. Satthe § OR switch to OHMS.
3. Pugh the TEST swilch 1o the TEST pasition,

andshort the freg

) 4. Carafullyudlus(memruscmwunmU!epolnt.arlndlcaleszaro.

Accessories
Batterles 1.5V, slza AA Ikall
;’estl.aada(sel)............:..“.lm fou e
usa 1A, 0.20, (pkg, of 3
Data LogCergs,d....., . )

dication as an *
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Retuming for Repalr ..

Before retuming your Instrument for repalr, pleasa make
a qulck check to Insure the fallure Is nat due to one of
the following:

1. Low or dead.battérias

2. Open test lead(s)

Three Year Limited Warranty
This.product Is warranled to the purchaser agalnst dafects In
malerlal and workmanship Threg year {rom the date of
purchase. .

What¥s covered: Repalr parts and labor, or replacement
at the company’s option. Transportation charges to the
purchdser, ' B o

What Is not covered: Transportation charges to the
company. Damages from abusa or Improper mainténance,
886 operaling Instructions. Any other expenss, consequential
damages, Incldental demages, or Incidental expenses,
Including damages to properly. Some states do not allow the
exclusion or limitation of Incldental o consaquentlal
damages, so tha above limltatiof or excluslon may not apply
toyon." : )

How to Obtaln Warranty Perférmance: Altach lo,the
product your name, address, description of problem, phone
number and proof of date of purchase. Package and retum
to: °

Service Center
UEI
6500 S.W. Arctic Drive
Beaverton, OR 87005

Impliod Warrantios: Any Implied warrantles Including
Implied-warranties of merchantabllity and fitness for a '
Particular purpose, are limited in duration to one'year from the
-date of purchasa, To tha extant any provislon of this warranty
Is prohiblted by federal or state law and cannot be
preemptéd, it shall not be applicable, This warranty gives you
speclfic legal rights, andyou may also have other rights
which vary-from state to stats, .
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