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INTRODUCTION

ProTesT II™ is a heirarchical, menu-driven software system in-
corporating facilities for creating and storing relay test plans,
running tests, outputting and archiving test data. System archi-
tecture includes recordkeeping functions which document: substa-
tion and location, protection terminal and relay function, test
procedures, test instrument - to - relay - interconnections,
relay identification, relay performance (including As Found/As
Left data and test limits) and a free-form Notebook record which
can be used for field test instructions and responses.

ProTesT II™ supports a library of ProTesTPLANs™ which are general
purpose software packages, organized by IEEE Relay family. Each
ProTesTPLAN™ consists of a library of PRESETMACRO"™ routines
designed to simulate power system conditions for an IEEE relay
family - combined with ACTIONMACROs™ which search for specific
relay measuring characteristics. By selecting routines from the
library and entering both PRESET and ACTION parameters and test
limits, the user can configure comprehensive relay test plans
which conform with company test practices.

The flexibility of both PRESETMACRO™ and ACTIONMACRO™ in each
ProTesTPLAN™ insures that all characteristics of an IEEE family

of relays may be thoroughly examined. For example, the Z ProTesT-
PLAN" supports all distance relays; the Dynamic Z ProTesTPLAN"
will increment the basic 2z program to include Dynamic Testing.

APPLICATION
ProTesT II™ supports documentation for:

Location-based information
District
Substation; name
Terminal: circuit or function
Primary system data; i.e. voltage and PT/CT ratios; nameplate
I.D.
Secondary protection scheme data: including measured line
voltages, currents, phase relationships and functional
performance.
Operator comments, observations.

Relay-based information
Test documentation: number, revision code, date of revision,
originator initials.,
Function: i.e., Zone l-Distance, Phase A-T.0.C., etc.
Identification: manufacturer, model/serial number
Setting: for specific fault condition and +%/-% tolerance.
Description: i.e., "induction-disc time overcurrent used to
disconnect feeders when current exceeds a predetermined level.




Test information includes:

Data: As Found
As Left
Percent Error
Pass/Fail
Characteristic plots

III. ARCHITECTURE

The ProTesT II Software system consists of two elements: a SYSTEM
disk containing the Control Program, Screen Manager, File Handler
and Instrument Driver - and ProTesTPLAN disks. 1In this paper,
test details are specific to the Z ProTesTPLAN" for testing all
distance relays; operational descriptions relate to the ProTesT

II System in general.

ProTesT II runs on a Compaq or IBM PC computer under PC-DOS or
MS-DOS version 2.1 or later; it requires at least 256K bytes of
memory and 2 disk drives plus a printer for hard copy. The
computer-to~F Series instrument interface is the IEEE 488. The
ProTesT II System Program and ProTesTPLANs are used to generate
relay test plans which are stored on a data-disk identified by
Substation and location. The Test Plans are RUN in concert with
the ProTesT II System disk.
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ProTesT II Architecture
FIGURE 1

System architecture incorporates four heirarchical levels, each
of which is displayed on a unique screen. These are seguen-
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tially accessible beginning with the Terminal Identification
menu, level 1. Each data disk may support a Substation contain-
ing a number of terminals., The complement of relays in each
Terminal is displayed in the Directory, level 2. The complete
Test Plan for each relay is displayed in level 3. Each test of
the Plan is available at level 4, the Test display.

LOCATION:
—# TERMINAL ID
{ TERMINALS |
13:02:32
INSTRUCTIONS: Use function keys as shown
1 e’ 2 3 F4 F5 F6 7 8 F9 F10
! DIR |PASSWD | USER | HELP | ADD |DELETE | |erINT | pos

TERMINAL IDENTIFICATION SCREEN; level 1
FIGURE 2

This menu lists the protection terminals within that substation
for which Relay Test Plans are stored,

Each Terminal is sequentially numbered for reference and identi-
fied by its name e.g., XYZ Line, Transformer Bank #1, Distribu-
tion Feeder A, etc. The next heirarchical level documents the
complement of relays within each Terminal.



LOCATION:

TP e ReORIG DATE TYPE ==

pif sgeeee RELAY I DoepoendM ' R o UNCT L ON

;DIRECTORY OF RELAYS;

10/16/1985 13:05:42

INSTRUCTIONS: Use function keys as shown
Fl F2 F3 F 4 F5 F6 7 ¥8 F9 F 10y
l PLAN ‘ l USER l HELP l ADD !DELETE | COPY lPRINT lX_COPY TERVY

DIRECTORY OF RELAYS SCREEN; level 2
FIGURE 3

The Directory sequentially lists all relays in a selected Termi-
nal. For each relay, the manufacturer, identification number and
relay nameplate function are listed. The test document number,
revision, originator's initials and date are also listed to com=-
plete the information record for each relay. The "TYPE" column
entry designates the ProTesTPLAN required for the particular
relay; i.e.: T=0C, 2, I, V, etc. The next level documents every
test individually, for each relay listed in the Directory.



LOCATION:

{m—RELAY ID-—I;m———-FUNCTION TP #——IRT-TYPE—] OPERATOR
oo e TEST N E————MACRO«-PRINT--’I’lS’I‘EDTLOC COMMENTS

iTEST PLAN;

10/16/198% 13:09:18
INSTRUCTIONS: Use function keys as shown
1 F2 F3 F4 F5 F6 F7 F8 9 F10
\l TEST l ‘ USER ! HELP ‘ ADD lDELETE ! CoPY lPRINT l SWAP l DIR

RELAY TEST PLAN SCREEN; level 3
FIGURE 4

This menu lists all relay tests sequentially. Each test is
identified by a user-assigned name, i.e.: A-N Reach, Min Pickup,
Opr. Time, etc. The ProTesT II MACRO (from the ProTesTPLAN
designated in the DIRECTORY) selected to conform with company
test practices 1is defined; this entry selects the level 4 Relay
Test Screen. If "PRINT® is Yes, the TEST screen (including data)
will automatically be printed, at the end of the test.

Security is also defined at this level. If locked (Yes), no
access 1s permitted, without the ORIGINATORS password.,
Alternately, the ACTIONMACRO field may be unlocked to permit
variations.

The result of the last RUN of a test is automatically posted as
either PASS or FAIL to in "TESTED" complete the Test Plan record,
as each test is RUN.



LCOCATION:

(——RELAY ID——I——————FUNCTION—w————T-TP #—*TR] OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS

SRC]CONNECTI|TST VALUE FREQ
ASS4—~HIxLO=t-SRCH—AMP L wpP HAS E —rommmt] 7, crmeces
VA
VB
vC
I1
12
I3
BAT
vDC ProTesT MACRO
IDC
SEN T/8

PRESET: DELAY . SEC-ZEROU X:
ACTION: DELAY . SEC-ZERO X:
SENSE: DELAY . SEC-DURATION. SEC {

SENSE

[

{ TEST

INSTRUCTIONS:

Fl 2 F3 — F5 F6 F7 8 E9

F10

l RUN l NEXT ‘ ORIG ] ‘ DATA l PLOT t i PglNT lMANUAL

RELAY TEST SCREEN; level 4
FIGURE 5

By selecting a ProTesTMACRO™ from the Library, the test method
and, therefore, the Test Screen will be defined. Parametric
information for both PRESETMACRO and ACTIONMACRO fields define
the relay-specific characteristics of each test. Expected re-
sults may be defined and +%/-% tolerance may be applied. When
the test is RUN, the actual and expected results will be com-
pared, percent error calculated and displayed together with
PASS/FAIL. These data are then stored on the data disk for
future use.

One basic format is used for the TEST SCREEN. It defines the
connections for each relay terminal and assigns the Test Source
to eliminate the need for instruction book references.,

l PLAN |



LOCATION:
==RELAY IDerepummmeeeef UNCT I ON

Y *——nR] OPERATOR:

ORIGINATOR

OPERATOR

Printer required
INSTRUCTIONS: Arrow keys select a record,function keys select an action
r——Fl 2 F3 F4 F5 £6 7 F8 F9 F10
RUN I NEXT I USER l HELP I DATA l PLOT l lPRINT lMANUAL lPLAN

NOTEBOOK SCREEN; level 4
FIGURE 6

A special Test Screen called NOTEBOOK may be used to communicate
with test personnel. This free-form screen is divided into two
fields: the ORIGINATOR field provides space for instructions to
field test personnel., The USER field is unlocked and available
to field personnel for recording: responses to questions, ancil-
lary measurements or other comments appropriate to the particu-

lar relay. This information becomes part of the stored test
record.



LOCATION: :

[-—RELAY ID——I——————FUNCTION——————T——TP #——TR] OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS

SRCJCONNECT|TST VALUE FREQ
ASS 4= ] 4,0 =gt-SRC4+—BMPL e PHAS E gt 7, o]

// /7 7/ D A N G E R / [/ / 7/ /

When this test is run,
the Battery Simulator is ON CONTINUOUSLY
for the duration of the test plan.

BAT 12 10 BAT 125.00 DC DC To turn voltage off, press F7 or F1l0.
BATTERY SIMULATOR VOLTAGE
ProTesT MACRO 125} VOLTS DC
i TEST : i
INSTRUCTIONS:
r—{l F2 3 F 4 5 £6 7 28 £9 £10
RUN l DATA l USER ! HELP lMANUAL l PLOT l I NEXT l PRINT IDONE

BATTERY SIMULATOR SCREEN; level 4
FIGURE 7

For those microcomputer-based relays requiring full-time d.c.
power, a variation of the Test Screen called Battery Simulator is
provided. 1Its format is like all other test screens; however,
when RUN as the first test of a Test Plan, the d.c. power is
applied to the relay continuously until the last test is passed,
completing the Test Plan - or until its operation is terminated
by command.

The use of ProTesT II to generate a Test Plan is limited in this
paper to the Test display, level 4,

OPERATION

All ProTesTPLAN" operations are accessed by function keys; these
are defined at the bottom of each screen. Operations in the
ORIGINATE mode are totally inclusive at all 4 levels. USER mode
operation is limited to Selecting and Running tests. A number of
function keys are reviewed at this time, prior to discussing Test
Plan generation. The complete definition of function key opera-
tion is included in Appendix 1.

Requesting HELP by pressing function key 4 at the DIRECTORY,

level 2, results in a listing of ProTesTPLANs™. This establishes
which relays may be tested based on which ProTesTPLANs™ are avail-
able on disk.



In this paper, only Z ProTesTPLAN™ functions are detailed.

Having previously selected the Z ProTesTPLAN™ at level 2, request-
ing HELP at the TEST PLAN, level 3, results in this display of 72
ProTesTPLAN™ MACROs. These define the range of available test
routines and those TEST screens designed to support each of them.

Z PROTESTPLAN
HELP - TEST PLAN, level 3

TEST FUNCTION MACRO  DESCRIPTION
Relay Power: POWER  Battery Simulator - continuous dec voltage
Information: NOTEBK Free-form general info; user instructions/responses

Reach with Voltage: RCHBSV Fast search for unknown result
RCHBOV Fast search unknown result - reduced heating
RCHLRV Increase/decrease voltage until relay trips
RCHPRV Variable duty cycle pulses = low heating

Reach with Current: RCHBSI Fast search for unknown result
RCHBOI Fast search for unknown result - reduced heating
RCHLRI Increase/decrease current until relay trips
RCHPRI Variable duty cycle pulses - high I - low heating

MTA with Voltage MAXTAV Rotate phase angle - dropout lead/lag
MTA with Current MAXTAI Rotate phase angle - dropout lead/lag

Z Plot with Voltage: ZPLBSV Fast search characteristic unknown
ZPLBOV Fast search characteristic unknown - lo heating
ZPLLRV Increase/decrease volts to trip
ZPLPRV Lo heat pulses

Z Plot with Current: ZPLBSI Fast search characteristic unknown
ZPLBOI Fast search characteristic unknown — lo heating
ZPLLRI Increase/decrease current to trip
ZPLPRI Lo heat pulses

Offset Z Plot~Volts ZOPLBV TFast search - full offset characteristic unknown
ZOPLBI Fast search full offset characteristic unknown

Timing with Voltage ZTIMEV Apply voltage — measure operate time
ZTIMET Apply current - measure operate time

Target Element:
Pickup-with contact DCRMPI Linear ramp - stop on contact sense
PULDCI Single pulse limit test
Pickup~-no contact NOTEBK Imstruct user to perform manual test/record data

Instantaneous Flem:

Pickup PRAMPI Variable duty cycle low heat pulses
GONGOI Single pulse limit test
Operate time TIMEI  Apply current - measure time



Other than Power and Notebook, each MACRO represents a variation
on one of the basic search routines to permit a broad range of
tests conforming with company practices. These search routines
include:

Linear Ramp
Pulsed Ramp
Binary Search
Time
Creep
INDPU
MTA

The linear ramp search is applied to current, voltage or phase
angle by different MACROs. Figure 8 is an example of linear
ramp, configured to execute a Reach test by using a current as
the search parameter. Figure 9 also uses linear ramp, but volg=-
age is the search parameter,

The graphics display the search function defined by the ACTION
field.

LOCATION:

r—-azuz D UNCTION T TP l-—-rz] OPERATOR:
—-——-—-aulu CONDITIONS ACTION CONDITIONS I
s&c | conngcT ST VALUE FREQ SENSE
AsS4—1 RCA—AMPL g HAS Emdmeet{ Z o= ( A} OFFEET CURRENT: . AMPS
VA (B)DURATION: . .CYCLES I MACRG HeLF
vB (C)+/~& CURRENT: . AMPS ANPLITUDE
ve (D) & TIME: .CYCLES T
11 (B)MAXIMUM CURRENT: . AMPS
12
13
BAT
vpe ProTesT MACRO
1pc
SEN /8 RCHLRI A
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERC X: ®EXPECTED: . AMPS + % - A%
SENSE: DELAY . SEC-DURATION. SEC|* ACTUAL: . ERR . %%
{ tEST '
: ACY
INSTRUCTIONS: oLy
7 b 3 c4 o5 o5 . o5 o9 £10
‘ RUN | NEXT | ORIG | ] oara | eLor | Terrne [wanuas | Puﬂ LRAMP
it 11
RCHLRI



LOCATION:

r—»ﬁELA! 1D UNCTION I TP Q-—TR] OPERATOR :
_..___.paslm: CONDITIONS ACTION CONDITIONS: e
SRC|CONNECT | TST VALUE FREQ SENSE
AS St I L O-dGRC: Lo @ HAS Erommntl Z o ( A) OPPSET VOLTAGE: . voLTs MAGRG HELP
VA (B)DURATION: .CYCLES |
vB (C)+/~4 VOLTAGE: s . VOLTS
ve (D}& TIME: .CYCLES
11 (EYMAXIMUM VOLTAGE: . VOLTS
12
13
BAT
vDe ProTesT MACRO
1nC
SEN T/8 RCHLRV
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: .  VOLTS + % - %%
SENSE: DELAY . SEC-DURATION, SEC|* ACTUAL: . ERR . &%
{ TEST t
INSTRUCTIONS :
1 £ &3 £4 55 f6 1 5 £9 10
{_:w [ NEXT ] ORIG l ] DATA ] PLOT ] ] PRINT ]nmuu [ puﬂ
LRAMP
" L1}
RCHLRV

Automating the test process using ProTesT II" permits a number of
valuable test functions which are not possible in manually
operated tests. The PULSED RAMP generates variable duty-cycle
pulses in a linear ramp; it is used to minimize heating when
testing at high currents:; short-reach distance relays represent a
typical application., BINARY SEARCH is another search function
which locates the approximate REACH quickly, then ramps a voltage
or current to establish REACH. This is particularly useful when
testing a relay with unknown characteristics = or one which has
exhibited a malfunction and the setting may have changed.

Appendix 2 lists all 2 ProTesTPLAN" MACROs, and includes each
Test Screen with ACTIONMACRO™ graphics defining source operation.

PRESET and ACTION fields are described in the next section by
reterencing phasor relationships for a typical A-N fault.

Generating Test Plans

The Test Screen is divided into two sections, PRESET and ACTION.
The PRESET fields define the fault condition for which relay
operation will be determined by the search function defined in
the ACTION field. All phasor quantities may be defined, together
with d.c. voltage requirements.




In the PRESET field, all 6 phasor quantities may be defined
together with D.C. Sources and Delays.

Note the phasor notation VA, VB, VC, Il, I2, I3 have been
assigned in the "TSC SRC" (Test Source) column. Relay terminals
are noted in the "CONNECT" column. The "SRC ASS" (Source Assign-
ment) field is defined by the test technician after the connec-
tions are made to the relay. By using the TEST SOURCE control on
each F2000 test instrument, and toggling the appropriate power
system phasor notation (VA, Il, etc.) based on the relay termi-
nals to which the source is connected. The computer polls each
instrument, then posts the assignment an the Test Screen.

The ACTION tield parameters are filled-in, using the ACTIONMACRO
graphics (on-line HELP) as a reference. That operation is shown
in the next section. 4

LOCATION:
[——RELAY ID——l——————FUNCTION-—-———T——TP #—uTR] OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRC|CONNECT|TST VALUE FREQ SENSE
ASS4+—HI+LO-—4SRCH+—AMPL~rPHAS E et 2, vt

vVa :
VB
vC
Il
I. .
I3
BAT
vDC ProTesT MACRO
IDC
SEN T/S
PRESET: DELAY . SEC-~ZERO X:
ACTION: DELAY . SEC-ZERO X:
SENSE: DELAY . SEC-DURATION. SEC
1 TEST ;
INSTRUCTIONS:
Pl F2 F3 £ 4 F5 F6 F7 8 £9 F10
! RUN I NEXT ! ORIG l DATA l PLOT i l PRINT lMANUAL I PLAN

TEST SCREEN
FIGURE 10



Two examples of an A~N Fault are shown together with their tabu-
lated phasor quantities. Figure 11 displays the use of an in-
creasing current to SEARCH for REACH. Figure 12 shows a decreas-
ing voltage to SEARCH for REACH. The PRESET field of the Test
Screen containing the appropriate entries for each test are
shown. These entries define the A-~N fault condition. Entering
"ACTION" in the parametric field for voltage/current as shown,
indicates that the ACTION field describes the operation for that
parameter!

In this case, the Linear Ramp search MACRO will be described
since it most closely represents the manual routine of
incrementing/decrementing a parameter.

LOCATION: W. S5, U. CONFERENCE

ELAY ID UNCTION
DISTANCE ZONE 1 l

PRESET CONDITIONS

SRCJCONNECT|TST VALUE FREQ
ASS--—-HI«-LO—-SRC-—AMPL-TJPHASE-———HZ—-# AN FAULT vr = VAo
VA 1 2 VA 30.0 000°¢}60.00 SEARCH-CURRENT Ve = 80.7V, (-120°
IVi|] 3 4 |VB 69.71 -1200{60.00 Ve = 86.7V,C-240°
1v2| 5 [ 6 |ve | 69.7| +1200]60.00 -
IH 7 8 |I1 |ACTION -750160.00 v
Iz 78 ’/§|r=1
I3
BAT
vDC ProTesT MACRO
IDC
SEN{ ¢ |10 [T/S RCHLRI ve-u ek
+120° =120
PRESET: DELAY 1.08EC-ZERO X:SOURCE
ACTION: DELAY 2.0SEC~ZERO X:SOURCE
SENSE: DELAY(0.1l SEC-DURATION.—SEC

FIGURE 11



LOCATION: W. S. U. CONFERENCE

ELAY ID UNCTION
DISTANCE ZONE 1 I

-PRESET CONDITIONS AN FAULT [w=vacoo ]

SRC |CONNECT | TST VALUE FREQ seancu-voLTAGE Ver g CiEe
ASS+-HILO—SRCH—AMPL—rPHASE—~—HZ — At
VA | 1 | 2 |VvA |ACTION| 0000[60.00 o
Ivi| 3 | 4 |vB 69.7] -1200[60.00
Iv2| 5 | 6 |vc 63.7| +12006G6.00
IH | 7| 8 |11 18.5] =-7509{60.00

12

13

BAT |

vDC ProTesT MACRO i 120

IDC
SEN| 9 {10 |T/s RCHLRV

PRESET: DELAY 1.0SEC-ZERO X:SOURCE
ACTION: DELAY 2.0SEC-ZERQO X:SOURCE
SENEE: DELAY0.l SEC~-DURATION.-——SEC

FIGURE 12

Figure 13 displays the ACTION screen for the Reach test using a
Linear Ramp of Current, and includes a graphic representation of
the ACTION parameter. Typical test values are entered for the
current ACTIONMACRO. The MACRO is named RCHLRI.

ACTION CONDITIONS

SENSE
(A)OFFSET CURRENT: 4.2 AMES I MACRO HELP
{B)DURATION: 63.CYCLES AME‘EUDE SENSE —
(C)+/-6 CURRENT: + 0.1 AMPS
(D)6 TIME: 10.CYCLES
(E)MAXIMUM CURRENT: 40.0 AMPS

> TIME ==
*EXPECTED: 18.5 AMPS +6 % -3 %*
*  ACTUAL: X ERR . %* LRAMP
FIGURE 13

- 14 -



Figure 14 is also a Reach test, using a decreasing voltage
-RCHLRV=- together with the ACTION parameter graphics. Typical
test values are entered for the voltage ACTIONMACRO.

ACTION CONDITIONS

SENSE
(A)OFFSET VOLTAGE: 69.7 VOLTS i MACRO HELP
(B)DURATION: 100.CYCLES AMPLITUDE sense —
(C)+/~8 VOLTAGE: - 0.1 VOLTS B -
(D)A TIME: 10.CYCLES
(E)MAXIMUM VOLTAGE: 70.0 VOLTS

TIME  ==s

*EXPECTED: 30.0 VOLTS +5 % -5 %%
*  ACTUAL: . ERR . %* LRAMP

FIGURE 14

The complete test screen for both tests is shown in Figure 15.
Note that the test screen provides relay-to-test instrument
connections, source assignments and definition of the Sense (or
Time) condition. Battery Simulator operation is displayed, if
previously defined by the special Battery Simulator test screen
and "RUN" prior to this test, Alternately BSIM may be used as a
PRESET parameter.

The MACRO name selected by requesting HELP, and entering it in
the DIRECTORY is carried to each Test Screen automatically for
reference.



LOCATION: W. §.

U. CONFERENCE

ELAY ID UNCTION TP & R OPERATOR: J. A. JODICE
l DISTANCE ! ZONE 1 12345 ‘G]
PRESET CONDITIONS ACTION CONDITIONS

SRC ]CONNECT|TST VALUE FREQ SENSE
ASS4=—HI L OwtSR CpAMP L mep-P HAS Bt 7, =t ( A ) OFFSET CURRENT: 4.2 AMPS
VA 1 2 {va 30.0 0000{60.00 | (B)DURATION: 63.CYCLES
Ivip 3 4 [VB 69.7} -120¢]60.00 §(C)+/~-8 CURRENT: + 0.1 AMPS
Iv2y 5 6 |vC 69.7] +1200160.00 (D)5 TIME: 10.CYCLES
IH 7 8 111 |ACTION -150160.00 | (E)MAXIMUM CURRENT: 40.0 AMPS

I2

13

BAT

vDC ProTesT MACRO

IDC
SEN} 9 110 |T/S RCHLRI
PRESET: DELAY 1.0SEC-ZERO X:SOURCE o
ACTION: DELAY 2.0SEC-ZERO X:SOURCE |*EXPECTED: 18.5 AMPS +6 % -3 %%

SENSE: DELAYO0.l1 SEC-DURATION.-——SEC|{* ACTUAL: ERR % ®
i TEST 1: A-N REACH ‘i
INSTRUCTIONS: .
F1l F2 F3 F 4 F5 Fé F7 8 F9 F10

i RUN { NEXT l ORIG l l DATA ‘ PLOT l I PRINT lHANUAL l PLAN

LOCATION: W.

5.

Reach~Linear Ramp-Current
*RCHLRI"

U. CONFERENCE

ELAY ID UNCTION TP # : OPERATCR: J. A. JODICE
I DISTANCE ! ZONE 1 I 12345 lG]

PRESET CONDITIONS ACTION CONDITIONS
SRC|CONNECT{TST VALUE FREQ  SENSE
ASST-—HITLO—-SRC-—-AMPL P HASEveteeenH Zwed (2 ) OFFSET VOLTAGE: 69.7 VOLTS
VA 1 2 {vA |ACTION 0000{60.00 |(B)DURATION: 100.CYCLES
Ivli, 3 4 |VB 69.71 -1200]60.00 |[(C)+/~4 VOLTAGE: - 0.1 VOLTS
Iv2: 5 6 jVC 69.7)1 +1200}160.00 |(D)& TIME: 10.CYCLES
IH 7 8 Il 18.5 -750160.00 | (E)MAXIMUM VOLTAGE: 70.0 VOLTS

12
I3
BAT
vDC ProTesT MACRO
IDC
SEN! 9 |10 |7/5 RCHLRV
PRESET: DELAY 1.0SEC-ZERO X:SOURCE
ACTION: DELAY 2.0SEC-ZERO X:SOURCE |*EXPECTED: 30.0 VOLTS +5 % -5 %%
SENSE: DELAYO0.l SEC-DURATION.—SEC{* ACTUAL: . ERR . %*
; TEST 1: A—N REACH ;
INSTRUCTIONS
Pl 2 F3 F4 F5 F6 F7 8 F9 F10—1
I RUN l NEXT l ORIG ‘ l DATA 1 PLOT l l PRINT iMANUAL i PLAN

Reach-Linear Ramp-Voltage
"RCHLRV"

FIGURE 15



All single point tests may be
+%/=% tolerances.

When the test is RUN,

assigned "EXPECTED" wvalues and
the ACTUAL value will be

displayed together with % ERROR and PASS/FAIL.

LOCATION: W. S. U. CONFERENCE

ELAY ID FUNCTION TP # R OPERATOR: J. A. JODICE
[__§ISTANCE_—1—__—_— ZONE 1 12345 IG]

PRESET CONDITIONS ACTION CONDITIONS
SRC|CONNECT|TST VALUE FREQ SENSE
ASS«—HITLO—«SRC«—AMPL—TPHASE—n——HZ——~(A)OFFSET CURRENT: 4.2 AMPS
VA 1 2 |VA 30.0 0000 |60.00 | (B)DURATION: 63.CYCLES
IvVij 3 4 |VB 69.7] -1200({60.00 |(CIMAXIMUM CURRENT: 40.0 AMPS
Ivzy S 6 1VC 69.7) +1200160.00 |(D)PULSE DURATION: 10.CYCLES
IH 7 8 |11 JACTION -750160.00 |(E)+/~-8 CURRENT: + 0.1 AMPS

12 (F)8 TIME: 20.CYCLES
I3
BAT
vDC ProTesT MACRO
IDC
SEN!I 9 [10 IT/S RCHBSI
PRESET: DELAY 1.0SEC~-ZERO X:SOURCE
ACTION: DELAY 2.0SEC-ZEROC X:SOURCE |*EXPECTED: 18.5 AMPS + 6% -3 %*
SENSE: DELAY(0.l SEC-DURATION.-——SEC{* ACTUAL: . ERR . %*
; TEST 1: A-N REACH i
INSTRUCTIONS:
1 F2 3 F4 F5 F6 7 F8 S F10=
! RUN l NEXT l ORIG l l DATA ‘ PLOT l l PRINT lMANUAL i PLAN
FIGURE 16

An example of another single point Reach test is shown in Figure

l16. In this instance, current
Binary Search ACTIONMACRO™,
operation for RCHBSI are shown

is the search parameter with the

The graphics representing source

in Appendix 2. Note that the

Preset field is identical to that used for RCHLRI since the A-N

fault condition is identical.

A Reach test for any fault condi-

tion may be generated using a variety of ACTIONMACROS.

RUNNING TESTS

Once the parametric data and the Source assignments have been

entered on a Test screen, it is ready to RUN,

The operator has

all necessary information at his disposal: the Notebook may pro-

vide specific instructions and

cular relay or measurement.
necting information. When the

request information about a parti-

The Test screen provides intercon-

RUN function key F1l0 is pressed,

source operation follows this sequence for single point tests.



RUN PRESET FH_TION SEMNSE
s
PRESET ACTION SERSE
SET . CTION | SEMSE , ,
“ peLay I oetar T e ) A -
DURATION
4 T -+ - TIME
BATTERY PRESET ACTION SENSE ALL
SIMULATDR  OM / SEFESE STRRT ON SOURCES
Oh OFF

SOURCE OPERATION
SINGLE-POINT TEST
FIGURE 17

Variable time intervals may be specified between functional
sections of a test.

If the Battery Simulator is used as a Preset, it will be turned
on first, followed by all other Presets after the Preset Delay
period. This allows a d.c. initializing interval for solid-state
relays.

The Action Delay provides an interval of time during which the
(fault) Presets may be applied as an a.c. initializing period.

The Sense Delay interval permits analysis of transient operation
for all types of relays. It may be used in concert with Sense
Duration. This test function may be used to insure relay opera-
tion occurs within the required interval, and that the output
condition remains constant.



Multiple-point tests are a sequential group of single-point tests
used to establish relay characteristics. A multiple-point REACH
test results in data which can be plotted to display Reach Charac-
teristic, Figure 18 displays source operation, where the search
MACRQ is repeated for each test angle. Preset and Action data
are processed as in the previocus examples with the exception of
phase angle. The number of phase angles at which the Reach test
is performed is specified by defining up to four arc segments.
The total number of single-point Reach tests is 100, spread over
four segments. Each segment may have varying resolution in phase
angle beginning at 0.1°. This provides a high resolution charac-
teristic in the areas of greatest concern and lower resolution
where less critical performance will be plotted.

RUMN PRESET FOTION  SENSE
'
SENSE
PRESET ] mAcTION | sEMsE . ..
“ peLar T oewey 1 peLAr ] =
DURATION
N T NP T 3 TME
BATTERY PRESET ACTIOH SEHSE ALL
SIMULATOR  ON / SETESE STRRT onl SOURCES
Oh T OFF
FIGURE 18

A Z characteristic test consists of two Test screens. The first
screen incorporates the Preset and Action menus, together with a
table which specifies arc segments. The ACTION field includes
selection of an equation used to calculate 7.

The test record is displayed on a data screen; it includes the
results of each of the single-point Reach tests prescribed by the
four arc segments. These data also include the test angle, value
of voltage or current determined by the Search MACRO and a calcu-
lated value for 2 enabling a polar coordinate plot to be
generated.

The ZPL MACRO operates using linear ramp, pulsed ramp and binary
search. Specialized versions for fully offset characterstics and
for determining maximum torqgue angle also incorporated in the
MACRO library. See Appendix 2 for details of these Test Screens.

The interest in Dynamic performance of transmission relays con-
tinues to grow. Dynamic testing performed manually can be time



consuming, especially when time related performance for a large

number of Reach angles is necessary.

By expanding the scope of

the ACTION field, a number of Dynamic tests may be performed.

LOCATION:Charles River Station — Walnut 5t.

- Boston - Line : Doble 5

— RELAY ID—— — FUNCTION TP #—R- OPERATOR: J. A. Jodice
ABCD-2SN l Zone 1 - Distance 12345 |D|
e PRESET CONDITIONS ACTION CONDITIONS
SRC | CONNECT [ TST VALUE FREQ VALUE
ASSd—H I +L O—+-SRCA—AMPL —PHASE ——HZ — | —AMPL——PHASE— ACTION DELAY:S SECS|TIMER
vi | 1] 2 | vales.7 v| oooe| &0 20 -20° |ZERQ X (F7) :SYSTEM| TIME
vz | 3| 4 | vB{69.7 V| -120°] 60 |69.7 —120° CONTACT
vz | s | e | vclea.7 v| +120%| 60 |€9.7 +120° o-C:
IH| 7| 8| 11|3.95 4| -75°| €0 |s.21 -75%
11 | 9 {10 | 12{3.95 A| -195¢| 60 |3.95 -1952 RANGE :
12 111 |12 | 13|3.95 A| +45%] 60 |3.95 450 MS.
gaT|1a |19 |maT| 125 v| p.c. | p.c.
Tim{e1 |22 |T/s *% RESULTS #»
'EXPECTED TIME : 25 MS.
TOLERANCE ¢ +1% / ~5%
ProTesT MACRO ACTUAL TIME 23.2 Ms.
PASS/FAIL : PASS
DYNAMIC-TIM
| TEST #4 : A-N DYNAMIC |
RUN 1 OF S, 6-11-85 ~0310
INSTRUCTIONS :
1 Fe F3 Fa F5 Fe F7 Fa Fo F1o
‘ RUN ] NEXT ( USER HELP ] DATA ] PLOT frosGLE PRINT !quUQL l RUN |
FIGURE 19

Figure 19 is a prototype of a Test Screen designed for measuring

the operate time of three phase distance relays.

The time-

response to a change in stimulus from pre-fault (defined in the

PRESET field) to post-fault

{defined in the ACTION field), is

measured. A MACRO for generating a characteristic plot of the
dynamic response is planned, but has not yet been executed. It
will follow the same basic structure of the 2z PLOT MACRO; the
plot will be expressed in conventional rectilinear form.

Archiving

Having selected a MACRO and configured a test to determine REACH
by entering the parametric values, a "standardized" test is now

A Test Plan consisting of a number of standardized
REACH tests for all relay measurement functions may be configured

established,.

to include A-N, B-~N, C=N,
selected MACRO.

Plan for a distance relay!

ent settings,
all relays.

the same,

A-B,

B~C

, C-A tests, each using the

This results in the "company standardized" Test
Since the major difference between

distance relays is the application which is reflected in differ-

"standardized Test Plan" may be used for

By changing parametric values and setting informa-
tion, a new Test Plan may be generated.

Storing the "STANDARD" Distance Relay Test Plan on a "Standard
Library Disk", then using the ProTesT II™ XCOPY key to record it
on a new data disk for another substation begins the process.
Editing only those parameters unique to the functional applica-
tion, generates a new Test Plan for an entirely different relay.
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VI.

It is a simple extension of the standardized test procedure as
manually applied to other relays of like type. COPY may be used
for a Test, a complete relay Test Plan, or a Terminal. If dupli-

cate protection systems exist at two substations, the complete
disk may be copied.

The Copy function is being expanded for transmission of Test Plans
and acquisition of test data (from remote locations) via modem.

CONCLUSION

As protective relay power system measurement functions grow in
complexity, and new microcomputer designs emerge, more advanced
methods are required for analysis, calibration and preventive
maintenance.

Automated testing using ProTesT II™ provides:

...more comprehensive test routines

...better control of the testing process

...detailed test data and graphical representations of relay
performance.

ProTesT II™ testing means more information and better documenta-
tion at lower cost per preventive maintenance outage:

...security of test method and data insure fewer errors

Storing Test Plans and data on disk provides new opportunities

for preventive-maintenance management:

.. accurate date/time records

...transfer information to field locations and retrieve test data
via modem

...develop maintenance data bases by direct retrieval of
information.

These high levels of productivity can be achieved without compu-
ter operating experience using ProTesT 1



APPENDIX 1
FUONCTION KEY OPERATION

A. TERMINAL
10/17/198516:44:00
INSTRUCTIONS: Arrow keys select a record, function keys select an actioen

F1 F F F F F F F F F
'DIR'ZIOI‘:?G‘4l5|6|7|PR1§T|gluég

TERMINAL - USER MODE FUNCTION KEYS

17:46:18
INSTRUCTIONS: Use function keys as shown
1 2 F3 F 4 F5 F6 7 F8 : F9 F10
DIR IPASSWD l USER l HELP I ADD lDELETE I : 'PRINT I l bos

TERMINAL - ORIGINATE MODE FUNCTION KEYS

The Terminal Selection Menu presents up to 14 terminal ID's, number-
ed 1 to 14, plus a set of function keys. When ProTesT™ begins, it
is in USER mode, limited to running test plans or displaying the
results of previously run tests.

Function key actions are defined as follows:
USER MODE

CURSOR CONTROL KEYS: The arrow keys on the numeric keypad are used
to move the cursor up and down, left and right. Except as other-
wise indicated, they are the only keypad keys that are interpreted.
As the cursor is moved from field-to-field on the screen, the field
is highlighted to indicate that it is selected. (The cursor will
position itself only on fields that are already defined or that are
accessible for editing.)

DIR: A particular terminal is selected by positioning the cursor
to the line containing the Terminal ID and pressing the DIR key.
This brings up the display of the Directory of Relays for that
terminal.

ORIG: Used to put ProTesT" into ORIGINATE mode. Response is to
prompt for a password, if one exists on this data disk; the pass-
word is validated against the encrypted password stored on the data
disk.

If the entered password is correct, ProTesT" enters ORIGINATE mode
-and the ORIG key display is replaced by USER and a complement of
originate mode keys is displayed. If the password test fails,
ProTesT" remains in user mode.

PRINT: Prints the list of Terminals.

DOS: Returns to the Disk Operating System.
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ORIGINATE MODE

({The user mode keys remain active, except ORIG.)

CURSOR CONTROL KEYS: The cursor is moved to the next directory
name by the right-arrow or down-arrow key. It is moved to the
previous line by the left-arrow or up-arrow key. As a line is
identified by the cursor, it is highlighted to indicate which line
is selected.

ADD: Text, terminated by carriage return, (CR), is inserted on the
next available line to identify a new Terminal. A new line number
is assigned and displayed automatically.

NOTE: As with all text fields, a field is selected by the
position of the cursor, indicated by the fact that the
field is highlighted. Hitting the first alphanumeric key
opens the field for editing, and the characters entered
replace what is shown on the screen. (CR) terminates the
entry, permanently replacing the contents. The escape key
(ESC) aborts the entry, restoring the previous data on the
screen. The delete key {(DEL) clears the field on the
screen and opens the field for editing. If too many charac-
ters are entered in the field, a beep is sounded, the
characters do not appear and an error message is displayed.

After a new Terminal has been named, an associated directory file
is created. Typically, the text entered identifies the Substation
and Terminal for which a Directory of test plans is to be created.
The text entered will be carried forward and displayed as a heading
on all test plans and test displays for this Terminal.

DELETE: To protect against accidental deletions, an "Are you sure?
(Y/N)" prompt is issued, requiring response. Then the entire line
marked by the cursor is deleted, along with the associated direc-
tory of test plans, all associated test plan files and individual
test files (a potentially lengthy operation). The screen display
and line numbering are then compacted.

PASSWD: Prompts for creation of a new password for the data disk,
up to 10 characters, terminated by (CR). As the password is enter-
ed, it is not echoed. The originator is then requested to reenter
the new password for verification; if it matches, the old password
is replaced., (N.B.: this is the only time at which the password
can be changed.)

USER: Returns to user mode, erasing the originator function keys.



B. DIRECTORY OF RELAYS

10/16/198% 17:57:55
INSTRUCTIONS: Use function keys as shown

Cerav | Jorte | ] T Temaae [ Jrenx

DIRECTORY OF RELAYS  USER MODE FUNCTION KEYS

10 o -
INSTRUCTIONS: Use function kEYS as shown /16/1985 17:54:28

1 2 F3 i . .2 F F
PLAN l l USER H;ép l Agg IDELgTE l C;gY IPRIST 'X*ggPY l iégM

DIRECTORY OF RELAYS - ORIGINATE MODE FUNCTION KEYS

The second level of display is the Directory of Relays for a select-
ed Terminal. If ProTesT" were put into ORIGINATE mode at the first
level, the function keys displayed at the second level would also

be for ORIGINATE mode. Otherwise, ProTesT™ remains in USER mode.
ORIGINATE mode may be entered by the same procedure described

above; viz., hitting the ORIG key and entering the password.

The Directory of Relays inserts the text string contained in the
Terminal Selection Menu on the LOCATION line. Up to 14 relay Test
Plans are displayed. 1If more than 14 relays are required for this
Terminal, they can be seen by scrolling the screen with the down-
arrow cursor key or by paging the display with the Pghn key. A
"More" message is displayed to indicate that more data can be seen
by scrolling.

Function key actions are defined as follows:
USER MODE

CURSOR CONTROL KEYS: Down—arrow advances to the next line, up-
arrow backs up to the previous line. As each line is selected, it
is highlighted on the screen. (Right-arrow and left-arrow traverse
from field-to-field on a line, rolling over to the next or previous
line —- not particularly useful in user mode.)

If there are more than 14 test plans, down-arrow from the 14th line
will scroll the plans up to reveal the 15th test plan. PgDn will
bring up the next page of up to 14 test plans. Up-arrow will
scroll backwards from line 1 of the display; PgUp will page back-~
wards to the preceding page.

PLAN: The cursor is positioned to a line identifying a test plan
and the PLAN key is hit to bring up the selected test plan display.

ORIG: Prompts for entry of the password and validates it. If suc-
cessful, a complement of orignate mode function keys is displayed.

PRINT: Prints the complete Directory of Relays.

TERM: Returns to the Terminal Selection Menu.
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ORIGINATE MODE

(User mode keys remain active, except for ORIG.)
CURSOR CONTROL KEYS: Same as in USER mode.

USER: Returns to user mode; changes USER key to ORIG and clears
originate mode key display.

HELP: Displays a help screen.

ADD: Used to add a new relay to the Directory. A new line is
added at the end of the list and is opened for data entry; the next
sequential line number automatically posted. (If the end of the
list is not currently on display, the page containing the end is
presented.) Text data 1s entered into the selected field, termi-
nated by (CR). If too many characters are entered, a beep and
error message occur. After a field has been entered, the cursor
advances to the next field on the line. The ADD operation com=
pletes when the last field on the selected line has been entered.
The associated test plan file is then created on the data diskette.

DELETE: To prevent accidental deletion, a verification prompt is
given and if approved, the entire line marked by the cursor is
deleted, along with the associated test plan file and individual
test files. The screen display and line numbering are then
compacted.

COPY: A new line is added and the entire line marked by the cursor
position is copied to the new line. A new line number is assigned,
and the first field selected for editing.

XCoPY: Like COPY, but copies a relay test plan from a different
terminal file on the same data diskette, or from a terminal file on
a different data diskette. Prompts for whether the copy is from
another diskette.

NOTE: When copying from another diskette, the ProTesT"
system diskette must be removed and the source data
diskette placed in drive A. To select the desired

test plan to copy, the user steps through the Terminal
Selection Display and the Directory of Relays on the
source diskette, using the same function keys as before.
However, only the function keys necessary to select the
test plan and complete the copy are displayed. Wwhen
XCOPY is complete, the source diskette is then removed
and the ProTesT system diskette replaced. The system
prompts the user when to change the diskettes.



C. RELAY TEST PLAN

10/16/1985 18:07:57
INSTRUCTIONS: Use function keys as shown

[wesr | Torie | 1 T T Teminr T Toin

TEST PLAN - USER MODE FUNCTION KEYS

10/16/1985 18:05:1%
INSTRUCTIONS: Use function keys as shown

1 2 3 F 4 5 Fé F7 8 F9 F10
TEST l l USER ‘ HELP ' ADD 'DELETE l CoPY PRINT SWAP DIR

TEST PLAN - ORIGINATE MODE FUNCTION KEYS

The Test Plan display identifies the tests to be pertormed on a
specific relay. For each test, it shows the test macro used,
whether the results (including a possible data plot) are to be
automatically printed when the test is RUN, and a pass/fail nota-
tion indicating whether a test has passed. A column specifies
whether the test preset and action parameters are locked == i.e.,
cannot be modified in user mode (YES means all parameters are
locked, PSET means the presets are locked, and NO means that
neither presets nor action parameters are locked). Room for a
brief user note is also provided. Up to 14 tests can be displayed;
if more are required, they are viewed by paging the display with
the PdDn key or by scrolling with the down-arrow.

Function key actions are defined as follows:
USER MODE

CURSOR CONTROL KEYS: Down-arrow advances to the next line, up-
arrow backs up to the previous line. As each line is selected, it
is highlighted on the screen. (Right-arrow and left-arrow traverse
from field-to-field on a line, rolling over to the next or previous
line == not particularly useful in user mode.)

If there are more than 14 tests, down-arrow from the l4th line will
scroll the plans up to reveal the 15th test, PgDn will bring up
the next page of up to 14 more tests. Up—arrow will scroll back-
wards from line 1 of the display; PgUp will page backwards to the
preceding page.

TEST: Position for entry of the password and validates it. If
successtul, the complement of originate mode keys is displayed.

PRINT: Prints the complete test plan.

DIR: Returns to Directory of Relays display.
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ORIGINATE MODE

(User mode keys are still active, except ORIG.)

CURSOR CONTROL KEYS: Right—-arrow advances to the next field on the
line, rolling over to the tirst field on the next line. As each
field is selected, it is highlighted on the screen. Down-arrow
moves to the same field in the next line, scrolling over to the
first line of the next page from display line 14, Left-arrow and
up-arrow work the same in the opposite direction. PgDhn and PgUp
are used to page through test when there are more than 14.

USER: Enters user mode, clears originate mode key display and
shows ORIG on F3.

HELP: Brings up help display.

ADD: A new line at the end of the list is added and opened for
data entry, and a next sequential line number automatically posted.
(If the end of the list is not currently on display, the page
containing the end is presented.) Text data are entered into the
selected field, terminated by {(CR). After a field has been enter-
ed, the cursor advances to the next field on the line. The ADD
operation completes when the last field on the selected line has
been entered. The associated test files are then created on the
data diskette.

the entire line marked by the
associated test files. The
then compacted.

DELETE: After a verification prompt,
cursor is deleted, along with all the
screen display and line numbering are

of the list and the entire
copied to the last line, It

COPY: A new line is added at the end
line marked by the cursor position is
can then be edited field-by~field.

SWAP: Prompts for the two line number to be swapped. The two
lines are then swapped, thereby changing the order in which the two
tests are listed. (An invalid line number terminates the command
with an error message.)

D. RELAY TEST

INSTRUCTIONS: Arrow keys select a record, function keys select an action

1 2 3 —F 4 F5 F6 E7 F8 -F'9 F10
l RUN l NEXT ] ORIG l ' DATA I PLOT I IPRINT IMANUAL PLAN
TEST ~ USER MODE FUNCTION KEYS
INSTRUCTIONS: Arrow keys select a record,function keys select an action
Fl F2 F3 F 4 F5 Fé £7 F8 F9 F10
RUN NEXT USER HELP DATA PLOT PRINT MANUAL |[PLAN

TEST - ORIGINATE MODE FUNCTION KEYS

- DT -




A ProTesTPLAN contains a set of relay test macros that can be
configured to test any relay of a particular family. For example,
there are many ways to perform a reach test for an impedance (2Z)
relay. To configure a specific test, a "fill-in-the-=blanks"”
approach is used. The standard display for the MACRO named in the
Test Plan is called up in ORIGINATE mode; the values for test
stimuli, test limits, relay connections and ACTIONMACRO™ sequences
are filled in on the screen. If test data are on file from a
previous run of this test, the As Found results are displayed.

When a single point, Pass/Fail, test is first run, the test data
are recorded and marked "As Found"; data from subsequent test runs
are recorded until a PASS is noted, and that record becomes the "As
Left" data. Additional single point test runs are recorded in a
spare data slot, so that a total of 5 test results can be stored.
If many runs are made before the test passes, the record contains
the As Found, the first 2 reruns of the test, the passing or As
Left value, and the latest subsequent run in the spare slot.

Function key actions are defined as follows:
USER_MODE

RUN: Executes the test ~- if the test has been fully defined and
if a proper instrument configuration is available. 1If not, an
error message is displayed and the command terminates. As the test
progresses, result data are displayed and recorded in the data
tile. It the print option in the Test Plan is YES, a copy of the
screen data, including a curve plot if appropriate, is spooled to
the printer.

NEXT: Steps to the next sequential test in the test plan, bringing
up the test display, eliminating the need to return to the Test
Plan level to select the next test.

ORIG: Prompts for entry of the password and validates it. If
successful, the ORIG key is replaced by USER, and the HELP key 1is
displayed.

DATA: If more than one set of data are on file (e.g., an As Found
and a later run), the DATA key is used to page forward through the
recorded data from the As Found to later results, wrapping around
to the As Found.

MANUAL: Normally, the test instrument is placed in Remote mode for
operation from the PC. In the event of a problem or the need to
adjust or calibrate the relay, the test instrument can be placed in
Manual mode, enabling its front panel controls and effectively
disconnecting from the PC. The Manual function key does this, and
then displays REMOTE for the key. The same key toggles the-status
of all connected instruments between Remote and Manual.

PLOT: If a data plot is possible for the test results, the left
side of the screen is cleared and a character graphic plot appears,
overlaying the PRESET field. Any key then restores the test
display.



PRINT: Prints the test screen display, all recorded test data and
a plot if defined for this test.

PLAN: Returns to the Test Plan display, from which another test
may be selected. If a test is running when the DONE key is hit,
the test will be discontinued, the test instrument sources will be
turned off and no data recorded for the run.

ORIGINATE MODE

(User mode keys remain active, except for ORIG.)

CURSOR CONTROL KEYS: Right-arrow advances to the next field on the
display related to the data section where it is located. As each
field is selected, it is highlighted on the screen. Down-arrow
moves to an analogous field in the next line or onto another sec-
tion of the screen. Left-arrow and up-arrow work the same in the
opposite direction.

NOTE: Data are inserted or edited by selecting a field
with the cursor and then entering data. Fields are
restricted to data of a particular type, such as real
numbers or text, and invalid data are not accepted. A
field edit is terminated by (CR). Text or numeric data
are entered with the keyboard; however, certain fields
allow only a selection of options (e.g., Test I = Multiples
or Test I = Amps) that are toggled by hitting the space
bar. When a "toggle" field is selected by the cursor
position, a prompt appears and directs use of the space
bar to select an option. If no prior selection exists,
the field initially appears blank -- the space bar then
causes the first option to be displayed. The edit session
is terminated by hitting the PLAN key, at which time the
test data files are updated.

USER: Enters user mode, clears originate mode key display and
shows ORIG on F3.



APPENDIX 2

Z PROTESTPLAN
HELP — TEST PLAN, level 3

NO. TEST FUNCTION MACRO  DESCRIPTION
1 Relay Power: POWER  Battery Simulator - continuous dc voltage
2 Information: NOTEBK Free-form general info; user instructions/responses

3 Reach with Voltage: RCHBSV Fast search for unknown result

4 RCHBOV Fast search unknown result - reduced heating
5° RCHLRV Increase/decrease voltage until relay trips
6 RCHPRV Variable duty cycle pulses - low heating

7 Reach with Current: RCHBSI Fast search for unknown result

8 RCHROI Fast search for unknown result - reduced heating
9 RCHLRI Increase/decrease current until relay trips
0

1 RCHPRI Variable duty cycle pulses = high I - low heating
11 MTA with Voltage MAXTAV Rotate phase angle - dropout lead/lag

12 MTA with Current MAXTAI Rotate phase angle - dropout lead/lag

13 Z Plot with Voltage: ZPLBSV Fast search characteristic unknown

14 ZPLBOV Fast search characteristic unknown = lo heating
15 ZPLLRV Increase/decrease volts to trip

16 ZPLPRV Lo heat pulses

17 Z Plot with Current: ZPLBSI Fast search characteristic unknown

18 ZPLBOI Fast search characteristic unknown - lo heating
19 ZPLLRI Increase/decrease current to trip

20 ZPLPRI Lo heat pulses

21 Offset Z Plot-Volts ZOPLBV Fast search = full offset characteristic unknown
22 ZOPLBI TFast search full offset characteristic unknown

23 Timing with Voltage ZTIMEV Apply voltage — measure operate time
24 ZTIMEI Apply current - measure operate time

Target Element:

25 Pickup-with contact DCRMPI Linear ramp — stop on contact sense
26 ‘ PULDCI Single pulse limit test
27 Pickup—no contact NOTEBK Instruct user to perform manual test/record data

Instantaneous Elem:

28 Pickup PRAMPI Variable duty cycle low heat pulses
29 GONGOI Single pulse limit test
30 Operate time TIMEI Apply current - measure time (Not in Appendix
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LOCATION:

[——RELAY IDw—I———m——F
PRESET CONDITIONS

UNCTION TP #
T

SRC|CONNECT|TST VALUE
ASS4—HI+LO-4SRC+—AMPL~vPHASE—

BAT 12 10 BAT 125.00 DC

OPERATOR:

ACTION CONDITIONS

FREQ
1 Y
/ /7 /77 / D A N G E R // /7 /7
When this test is run,
the Battery Simulator is ON CONTINUOUSLY
for the duration of the test plan.
DC To turn voltage off, press F7 or FlO0.

BATTERY SIMULATOR VOLTAGE

ProTesT MACRO 125} VOLTS DC
i TEST i

INSTRUCTIONS:

1 F2 e 3 F4 £5 6 P7 F8 F9 F10
I RUN I DATA I USER l HELP IMANUAL l PLOT I l NEXT l PRINT |DONE
LOCATION:
R ELAY I Doy FUNCTION e ¥ 4 #—«nR] OPERATOR:

ORIGINATOR QPERATOR

INSTRUCTIONS: Arrow keys select a record,function keys select an action

1 2
RUN l NEXT

£ 3 F4

£5 6

USER I HELP I DATA l PLOT l

= 3] -

F7

8
“IPRINT

[MaNUAL [PLAN



LOCATION:

f——RELAY ID

FUNCTION OPERATOR:

TP #——TR]

ACTION CONDITIONS

PRESET CONDITIONS

SRC I CONNECT|TST VALUE FREQ SENSE
ASS«—HIuLO—"SRCU—AMPL—TPHASE—"——HZ~—-(A)OFFSET VOLTAGE: o VOLTS
VA (B)DURATION: .CYCLES
vB (CIYMAXIMUM VOLTAGE: . VOLTS
vC (D)PULSE DURATION: .CYCLES
I1 (E)+/-4 VOLTAGE: + . VOLTS
12 (F)4 TIME: .CYCLES
13
BAT
vDC ProTesT MACRO
IDC
SEN T/S RCHBSV
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: . VOLTS + % - %%
SENSE: DELAY . SEC-DURATION. SEC{* ACTUAL: N ERR . %%
; TEST : i
INSTRUCTIONS:
Pl F2 3 F4 F5 F6 7 v F8 9 F10
‘ RUN I NEXT l ORIG l ] DATA ‘ PLOT I l PRINT lMANUAL ! PLAN
IQGGLE FIELDS
LABEL CHOICES
FREQ 60.00 / 50.00
" BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OQOFF / OFF-ON
i MACRO HELP
AMPLITUDE 5]
C o
-
TIME s
—  GCONTACT —-0~——L___—“*F_______1 TEST
c

BSRCH
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LOCATION:

/[——RELAY ID——I——————FUNCTION——————T——TP #——TR] OPERATOR :

PRESET CONDITIONS ACTION CONDITIONS
SRCICONNECT | TST VaLUE FREQ SENSE
ASS¢=HIyLO—4SRC4=AMPL=yPHASE et 7 = (A)OFFSET VOLTAGE: . VOLTS
vVa (B)DURATION: .CYCLES
VB (C)MAXIMUM VOLTAGE: . VOLTS
vC ’ (D)PULSE DURATION: .CYCLES
11 (E)WAIT: .CYCLES
12 (E)+/-4& VOLTAGE: * . VOLTS
I3 (F)4 TIME: .CYCLES
BAT
vDC ProTesT MACRO
IDC
SEN T/S RCHBOV
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: . VOLTS + % - %%
SENSE: DELAY . SEC-DURATION. SEC|* ACTUAL: . ERR . %%
i TEST ;
INSTRUCTIONS:
Fl F 2 F3 ¥4 5 F6 F7 F8 F9 F10
‘ RUN l NEXT l ORIG l l DATA I PLOT l l PRINT IMANUAL I PLAN
IQGGLE FIELDS
~LABEL CHOICES

FREQ 60.00 / 50.00 ‘
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> 0O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON

MACRO HELP

AMPLITUDE —
c¢T -~

TIME ==

BSRCHO
- 33 -



LOCATION:

[——RELAY ID

UNCTION——————T——TP #

PREIET CONDITIONS

o

“

ACTION CONDITIONS

OPERATOR:

SRC|CONNECT{TST VALUE FREQ SENSE
ASS"—HITLO—nSRCu~AMPL—TPHASE—"——HZ——-(A)OFFSET VOLTAGE: . VOLTS
VA {B)DURATION: .CYCLES
VB {(C)+/~8 VOLTAGE: * . VOLTS
vC (D)A TIME: .CYCLES
I1 (EYMAXIMUM VOLTAGE: R VOLTS
12 .
13
BAT
vDC ProTesT MACRO
IDC
SEN T/8 RCHLRYV
PRESET: DELAY . SEC~-ZERO X:
ACTION: DELAY . SEC~-ZERQO X: *EXPECTED: VOLTS + % - % ¥
SENSE: DELAY . SEC-DURATION. SECi{* ACTUAL: ERR .
; TEST i
INSTRUCTIONS:
F1 w2 53 F4 F5 o 7 78 9 F£10
‘ RUN ‘ NEXT ‘ ORIG ‘ ] DATA l PLOT ‘ l PRINT ‘MANUAL PLAN

o

TOGGLE FIELDS

0.00 / 48.00 / 125.00 / 250.00

/ AC VOLTS / DC VOLTS

_LABEL CHOICES
FREQ 60.00 / 50.00
BAT
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
l MACRO HELP
AMPLI_'!;UDE SENSE

LRAMP

- 34 -

TIME ===



LOCATION:

r~—RELAY ID FUNCTION TP # ‘R] OPERATOR:
: PRElET CONDITIONS ACTION CONDITIONS
SRC|CONNECTITST VALUE FREQ SENSE
ASS4=—HI -LO—-SRC-—-AMPL-TPHASE—--——HZ-— (A)YOFFSET VOLTAGE: VOLTS
W VA (B)DURATION: .CYCLES
vB (CYINITIAL VOLTAGE: .  VOLTS
vC (D)PULSE DURATION: .CYCLES
Il (EYWAIT: . VOLTS
12 {F)+/-4 VOLTAGE: .  VOLTS
I3 (GIMAXIMUM VOLTAGE: . VOLTS
BAT
vDC ProTesT MACRO
I1DC
SEN T/8 RCHPRV
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: . VOLTS + % - %%
SENSE: DELAY . SEC-DURATION. SEC]* ACTUAL: . ERR . %*
i TEST  : i
INSTRUCTIONS:
1 F2 F3 4 F5 F6 FT F8 F9 F£10
! RUN l NEXT l ORIG I l DATA l PLOT l l PRINT lMANUAL ‘ PLAN
IQCGGLE FIELDS
_LABEL CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: ©SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
' MACRO HELP
SENSE
AMPLITUDE |
G

PR

TIME ===

AMP

- 35 -



LOCATION:

[——RELAY ID

——1————~—FUNCTION~—————T-TP #——TR] : OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS s e
SRC{CONNECT|TST VALUE FREQ SENSE
ASSq—-HITLO---SRC‘—-AMPL—TPHASE—--—-HZ—-# (A)OFFSET CURRENT: . AMPS

VA (B)DURATION: .CYCLES
VB (CIMAXIMUM CURRENT: . AMPS
vC (D)PULSE DURATION: .CYCLES
I1 (E)+/-& CURRENT: . AMPS
12 (F)4 TIME: .CYCLES
I3
BAT
vDC ProTesT MACRO
ibc
SEN T/S RCHBSI
PRESET: DELAY SEC~-ZERO X:
ACTION: DELAY SEC-ZERO X: *EXPECTED: . AMPS + % - %*
SENSE: DELAY . SEC-DURATION. SECi* ACTUAL: . ERR . %%
i TEST ;
INSTRUCTIONS:
1 F2 F3 F4 £5 F6 7 F8 F9 ¥10
! RUN i NEXT l ORIG l l DATA I PLOT l l PRINT HMANUAL i PLAR
IQGGLE FIELDS
LABEL CHOICES

FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
.CONTACTS O ->C / C -> O
AC VOLTS ON-QOFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
EQUATION VI / V21 / V2Iv3

' MAGRO HELP

AMPLITUDE
[ R-d e

TIME

— CONTACT —0 _}________I—__—-‘ TEST

BSRCH



LOCATION:

r—uRELAY ID-—I——-——-FUNCTION——————T—-TP #—-TR] OPERATOR:
g PRESET CONDITIONS ACTION CONDITIONS
SRC |CONNECT | TST VALUE FREQ SENSE
ASS—HILO—SRCH—AMPL—PHASE——HZ—{ (A)OFFSET CURRENT: . AMPS
va (B)DURATION: .CYCLES
VB (C)MAXIMUM CURRENT: . AMPS
vC (D)PULSE DURATION: .CYCLES
Il (E)WAIT: .CYCLES
I2 (F)+/-4 CURRENT: . AMPS
13 (G)& TIME: .CYCLES
BAT
vDC ProTesT MACRO
IDC
SEN T/S RCHBOI
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY SEC-ZERO X: *EXPECTED: . AMPS + % - %%
SENSE: DELAY . SEC-DURATION. SEC|* ACTUAL: . ERR . %*
{ TEST : ;
INSTRUCTIONS:
1 F2 F3 F4 F5 F6 ¥ F8 F9 F10
RUN | NEXT ‘ ORIG I ] DATA l PLOT ] PRINT lMANUAL ! PLAN
TOGGLE FIELDS
_LABEL CHOICES
FREQ 60.00 / 50.00

BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> 0
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
| MACRO HELP
AMPLITUDE b
cT P
-
FIG
TIME e

BSRCHO

- 7 -



LOCATION:

[——RELAY ID—-I——————FUNCTION-————T——TP #——TR] OPERATOR :

PRESET CONDITIONS ACTION CONDITIONS
SRC{CONNECT | TST VALUE FREQ SENSE
ASS4=—HI +LO-t-SRC4==AMP LoD HAS E v { 7, e { ) OFFSET CURRENT: . AMPS

VA (B)DURATION: .CYCLES
VB (C)+/-4 CURRENT: . AMPS
vC (D)4 TIME: LCYCLES
11 (EJMAXIMUM CURRENT: . AMPS
12
I3
BAT
vDC ProTesT MACRO
IDC
SEN T/S RCHLRI
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: . AMPS + % - %%
SENSE: DELAY SEC-DURATION. SEC}* ACTUAL: . - ERR . %%
{ TEST ;
INSTRUCTIONS:
F1l F2 F3 4 5 F6 F7 F§ F3 F10
RUN NEXT ORIG DATA PLOT PRINT (MANUAL PLAN
TOGGLE F
~LABEL CHOICES
FREQ 60.00 / 50.00
BAT .00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> 0
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
| MACRO HELP
AMPLITUDE SENSE S
-~
_ ~
//
TIME e

LRAMP
38 -



LOCATION:

(——RELAY ID-—I——————FUNCTION TP # lR QPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRC|CONNECT|TST VALUE FREQ SENSE
ASS-—-—HI~-LO-1-SRC-—AMPL-—1—PHASE—-—HZ—- (A)OFFSET CURRENT: . AMPS

Va (B}DURATION: .CYCLES
VB {C)INITIAL CURRENT: . AMPS
vC (D)PULSE DURATION: .CYCLES
I1 (EYWAIT: .CYCLES
12 (F)+/-4 CURRENT: . AMPS
I3 (G)MAXIMUM CURRENT: . AMPS
BAT
vDC ProTesT MACRO
IDC
SEN T/S RCHPRI
PRESET: DELAY . SEC~ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: . AMPS + % ~ %%
SENSE: DELAY . SEC-DURATION. SEC|* ACTUAL: . ERR . %*
i TEST }
INSTRUCTIONS:
1 2 53 —F' 4 5 ol © F7 F8 F9 F10
' RUN I NEXT l ORIG i I DATA PLOT PRINT IMANUAL l PLAN

LABEL

FREQ

BAT

TIM

ZERO X:
SENSE
CONTACTS
AC VOLTS
DC VOLTS

AMPLITUDE
G g

TOGG Fl S

CHOICES

60.00 / 50.00 :

0.00 / 48.00 / 125.00 / 250.00
SEC / MSEC / CYCLES

SOURCE / SYSTEM

CONTACTS / AC VOLTS / DC VOLTS
0->C/C->0

ON-OFF / OFF-ON

ON-~-OFF / OFF-ON

MACRO HELP

TIME  msem

PRAMP

- 0 -



LOCATION:

[——RELAY ID——l—————-FUNCTION——————T——TP #——TR} OPERATOR:
PRESET CONDITIONS ACTION CONDITIONS
SRC | CONNECT | TST VALUE FREQ SENSE
ASS{—HILO—4SRCH-AMPL—PHASE——HZ— (A)LINE ANGLE: . DEGS
va (B)DURATION: .CYCLES
VB (C)8 ANGLE: . DEGS
Ve (D)4 TIME: .CYCLES
Il :
12
I3
BAT
VDC ProTesT MACRO
IDC
SEN T/S MAXTAV *LEAD DROPOUT ANGLE: . DEGS*
**[,AG DROPOUT ANGLE: . DEGS*
PRESET: DELAY . SEC-ZERO X: **%*MAX TORQUE ANGLE: . DEGS*
ACTION: DELAY . SEC-ZERO X: *TOLERANCE+/- . DEGS ERR . DEGS*
SENSE: DELAY . SEC-DURATION. SEC ‘
| TEST ;
INSTRUCTIONS:
Fl F2 F3 —F 4 FS F6 F7 F8 F9 F10
i RUN I NEXT | ORIG l l DATA [ PLOT [ I PRINT ‘MANUAL ] PLAN
IOGGLE FIELDS
_LABEL CHOICES
FREQ 60.00 / 50.00

BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
| MACRO HELP
PHASE SENSE
+ c/mo
B B
AT c/D
SENSE
TIME e
ACT
DLY
MTA

40 -



T.OCATION:

[——RELAY ID——l——————FUNCTION———u——T——WP #w—TR] QOPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRCICONNECT|TST VALUE FREQ SENSE
ASS-—-HI--LO—-SRC-—AMPL-T-PHASE———HZM (A)LINE ANGLE: . DEGS

VA (BYDURATION: .CYCLES
VB (C)A ANGLE: . DEGS
vC ({D}A TIME: .CYCLES
Il
12
I3
BAT
vDC ProTesT MACRO
IDC
SEN T/S MAXTAIL *LEAD DROPOUT ANGLE: . DEGS*
**[,AG DROPOUT ANGLE: . DEGS*
PRESET: DELAY . SEC-ZERO X: *x*MAYX TORQUE ANGLE: . DEGS*
ACTION: DELAY . SEC-Z2ERO X: *TOLERANCE+/ - DEGS ERR . DEGS*
SENSE: DELAY . SEC-DURATION. SEC
{ TEST : |
1 ]
INSTRUCTIONS:
Fl 2 F3 4 F5 Fé& 7 F8 9 ¥10
l RUN I NEXT l ORIG l ] DATA ‘ PLOT ! | PRINT lMANUAL l PLAN
IOGGLE FIELDS
_LABEL CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C =-> 0
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
i MACRO HELP
PHASE SENSE
4+ c/mo
B B
AT c/D
SENSE
TIME =
ACT
DLY

MTA

A —



LOCATION:

[——RELAY ID——I——————FUNCTION TP # IR] OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRC|{CONNECT|TST VALUE FREQ SENSE-
ASSu—HIvLO—"SRCn—AMPL—TPHASE—"——HZa—-(A)OFFSET VOLTAGE: . VOLTS

VA (B)DURATION: .CYCLES
vB {CYMAXIMUM VOLTAGE: . VOLTS
vC (D)PULSE DURATION: .CYCLES
11 (E)+/-8 VOLTAGE: VOLTS
12 (F)& TIME: .CYCLES
13
BAT
vDC ProTesT MACRO|CHARACTERISTIC: LIMIT 100 POINTS
IDC FROM TO |DELTA
SEN T/8 ZPLBSV ANGLE | ANGLE | ANGLE
ARC A DEGREES [EQUATION:
PRESET: DELAY . SEC-ZERO X: ARC B DEGREES
ACTION: DELAY SEC~-ZERO X: ARC C DEGREES | SPECIFY:
SENSE: DELAY . SEC-DURATION. SEC| ARC D DEGREES
; TEST ;
INSTRUCTIONS
Fl F2 F3 ¥4 F5 F6 7 8 FS F10
‘ RUN l NEXT ! ORIG ] ‘ DATA ‘ PLOT | PRINT lﬁANUAL i PLAN
T IELD
LABEL CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> 0O
AC VOLTS ON-~-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
EQUATION VI / V21 / V=iv3
I : MACRO HELP
AMPLITUDE
C e —
-
TIME ==
— CONTACT —0 —L—_—j_____,_..! TEST
c
BSRCH

- 42 -



LOCATION:

f{—~RELAY ID——I-—————FUNCTION-—————T——TP #—nTR1 OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRCICONNECT |TST VALUE FREQ SENSE:
ASS4=HI4LO-4SRC4+—~AMPL~yPHASE~t—HZ— (A)OFFSET VOLTAGE: .  VOLTS
va (B)DURATION: .CYCLES
VB (C)MAXIMUM VOLTAGE: . VOLTS
vC (D)PULSE DURATION: -.CYCLES
I1 (E)WAIT: .CYCLES
12 (F)+/~4 VOLTAGE: . VOLTS
I3 {G)& TIME: .CYCLES
BAT
VDC ProTesT MACRO|CHARACTERISTIC: LIMIT 100 POINTS
IDC FROM TO |DELTA
SEN T/8 ZPLBOV ANGLE | ANGLE | ANGLE
ARC A DEGREES |EQUATION:
PRESET: DELAY . SEC-ZERO X: ARC B DEGREES
ACTION: DELAY . SEC-ZERO X: ARC C DEGREES | SPECIFY:
SENSE: DELAY . SEC-DURATION. SEC| ARC D DEGREES
i TEST i
INSTRUCTIONS:
F1 2 ¥ 3 el 4 F5 6 7 F8 9 F10
‘ RUN ' NEXT l ORIG l I DATA ' PLOT I l PRINT IMANUAL I PLA;]
IQGGLE FIELDS
CHOICES

FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
‘TIM SEC / MSEC / CYCLES
ZERQO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> ©
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
EQUATION V=:I / V:2I / V:iIv3

' MACRO HELP

SENSE

ArLITUDE D

ACT
DLY

ZOPLB
- 473 -



LOCATION:

[——RELAY ID——I——————FUNCTION—-————T——TP #—_TR] QOPERATOR
PRESET CONDITIONS ACTION CONDITIONS
SRCCONNECT|TST VALUE FREQ SENSE:
ASS«—HI«LO—~SRCu-AMPL—TPHASE—nm—HZ——-(A)OFFSET VOLTAGE: . VOLTS
VA (B)DURATION: .CYCLES
vB (Cy+/~& VOLTAGE: . VOLTS
vC (D& TIME: .CYCLES
I1 (EYMAXIMUM VOLTAGE: VOLTS
12
13
BAT :
vDC ProTesT MACRO|CHARACTERISTIC: LIMIT 100 POINTS
IDC FROM TO |DELTA
SEN T/S ZPLLRV ANGLE | ANGLE | ANGLE
ARC A DEGREES |EQUATION @
PRESET: DELAY SEC-ZERO X: ARC B DEGREES
ACTION: DELAY SEC-ZERO X: ARC C DEGREES |SPECIFY:
SENSE: DELAY . SEC-DURATION. SEC! ARC D DEGREES
; TEST ;
INSTRUCTIONS:
1 F2 F3 F4 F5 £6 7 78 S F10
RUN NEXT ORIG " ] DATA PLOT l ‘ PRINT lMANUAL PLAN
TOGGLE FIELDS
A CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MS8EC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / QFF-ON
DC VOLTS ON-OFF / OFF-ON
EQUATION V=3I / V21 / V:1Iv3
| MACRO HELP
AMPLITUDE
e SENSE e
TIME ==

LRAMP
- 44 -



LOCATION:

[——RELAY 0 FUNCTION——mm——T——TP ﬁw—TR] OPERATOR:

PREIET CONDITIONS ACTION CONDITIONS
SRC|CONNECT|TST VALUE FREQ SENSE:
ASSTmHIvLO—"SRCH—AMPL—TPHASE—H——HZ——-(A)OFFSET VOLTAGE: . VOLTS

VA {(B)DURATION: .CYCLES
VB (CYINITIAL VOLTAGE: . VOLTS
vC (D)PULSE DURATION: .CYCLES
11 (E)WAIT: .CYCLES
I2 (F)+/-& VOLTAGE: . VOLTS
I3 (GIMAXIMUM VOLTAGE: VOLTS
BAT
vDC ProTesT MACRO|CHARACTERISTIC: LIMIT 100 POINTS
IDC FROM TO |DELTA
SEN T/8 ZPLPRV ANGLE | ANGLE | ANGLE
ARC A DEGREES |EQUATION
PRESET: DELAY SEC-ZERO X: ARC B DEGREES
ACTION: DELAY SEC-ZERO X: ARC C DEGREES | SPECIFY:
SENSE: DELAY . SEC-DURATION. SEC| ARC D DEGREES
; TEST i
INSTRUCTIONS:
Fl P2 F3 e} 4 F5 F6 F7 F8 E 9 F10
‘ RUN l NEXT l ORIG l l DATA ‘ PLOT ‘ l PRINT ‘MANUAL I PLAN
IOGGLE FIELDS
CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
EQUATION Vs3I / V221 / ViIv3
l MACRO HELP
SENSE
AMPLITUDE

G-———e

TIME ===

PRAMP



LOCATION:

f——RELAY ID——l————~—FUNCTION«n————T——TP #-—TR] OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRC|CONNECT|TST VALUE FREQ SENSE:
ASSt+=HILQ=t-SRCeAMP L, PHAS E oo Zed (A ) OFFSET CURRENT: . AMPS

va (B)DURATION: .CYCLES
VB (CIMAXIMUM CURRENT: . AMPS
Ve (D)PULSE DURATION: .CYCLES
Il (E)+/-4 CURRENT: . AMPS
I2 (F)4& TIME: LCYCLES
I3
BAT
VDC ProTesT MACRO|CHARACTERISTIC: LIMIT 100 POINTS
IDC FROM TO |DELTA
SEN T/S ZPLBSI ANGLE | ANGLE | ANGLE
ARC A DEGREES |EQUATION
PRESET: DELAY SEC-ZERO X: ARC B DEGREES
ACTION: DELAY SEC-ZERO X: ARC C DEGREES | SPECIFY:
SENSE: DELAY SEC-DURATION. SEC| ARC D DEGREES
; TEST i
INSTRUCTIONS:
F1l 2 F3 =F 4 F5 F6 T F8 F9 F10
l RUN l NEXT l ORIG l l DATA | PLOT l l PRINT ‘MANUAL ! PLAN
IQOGGLE FIELDS
CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON~-OFF / OFF-ON
EQUATION V31 / Vi2I / V:Iv3
' MACRO HELP

AMPLITUDE D

— CONTACT

BSRCH

—_ AL

TEST

TiME ===



ZOCATION:

f—-RELAY ID——l——————FUNCTION——————T—-TP #—_TR] OPERATOR:

-PRESET CONDITIONS ACTION CONDITIONS
SRCICONNECT|TST VALUE FREQ SENSE:
ASSu—HIvLO—"SRCu—AMPL—TPHASE—"——HZ——-(A)OFFSET CURRENT: . AMPS

VA (B)YDURATION: .CYCLES
VB (CYMAXIMUM CURRENT: . AMPS
vC (D)PULSE DURATION: LCYCLES
I1 (E)WAIT: : .CYCLES
12 (F)+/~-4 CURRENT: . AMPS
I3 (G)& TIME: .CYCLES
BAT
vbC ProTesT MACRO|CHARACTERISTIC: LIMIT 100 POINTS
IDC FROM TO {(DELTA
SEN T/S ZPLBOI ANGLE | ANGLE | ANGLE
ARC A DEGREES |EQUATION:
PRESET: DELAY . SEC-ZERO X: ARC B DEGREES
ACTION: DELAY . SEC-ZERO X: ARC C DEGREES | SPECIFY:
SENSE: DELAY . SEC-DURATION. SEC! ARC D DEGREES
; TEST i
INSTRUCTIONS:
F1l F2 F3 —) 5 F6 77 F8 Fa 10
I RUN l NEXT l ORIG ‘ ‘ DATA PLOQT l ‘ PRINT lMANUAL PLAN
I0GGLE FIELDS
_LABEL CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERQO X: S8OURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / € -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
| MACRO HELP
SENSE

AMPLITUDE

- 47 =



LOCATION:

[——RELAY ID—~1——————FUNCTION ‘ TP # IR] OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRCICONNECT|TST VALUE FREQ SENSE:
ASS"—HI"LO—wSRC"—AMPL—TPHASE—"——HZ—~1(A)OFFSET CURRENT: . AMPS

Va {B)DURATION: +.CYCLES

VB (C)+/-4 CURRENT: AMPS

vC (D)4 TIME: .CYCLES

Il (E)MAXIMUM CURRENT: AMPS

12

I3

BAT

vDC ProTesT MACRO|CHARACTERISTIC: LIMIT 100 PQOINTS

IDC FROM TC |{DELTA
SEN T/S ZPLLRI ANGLE { ANGLE | ANGLE

ARC A DEGREES |EQUATION:
PRESET: DELAY . SEC-ZERO X: ARC B DEGREES
ACTION: DELAY . SEC-ZERO X: ARC C DEGREES |SPECIFY:
SENSE: DELAY . SEC-DURATION. SEC] ARC D DEGREES
i TEST : i
INSTRUCTIONS:
Fl 2 F3 l? 4 F5 6 77 8 F9 F10
‘ RUN I NEXT l ORIG ' ' DATA ‘ PLOT I l PRINT IMANUAL l PLAN
IQGGLE FIELDS
JLABEL CHOICES
FREQ 60.00 / 50.00

BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> 0O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
EQUATION VI / V21 / V:Iv3
I MACRO HELP

AMPLITUDE

LRAMP

- 48 -

TIME ===



TL.OCATION:

=—RELAY ID——I——————FUNCTION——————]——NP #——TR] OPERATOR:
! PRESET CONDITIONS ACTION CONDITIONS
SRC|{CONNECT|TST VALUE FREQ SENSE:
ASS+~HILO~+SRC4—AMPL—PHASE—~——HZ~— (A)OFFSET CURRENT: . AMPS
VA (B)DURATION: .CYCLES
VB (C)INITIAL CURRENT: . AMPS
vC (D)PAUSE DURATION: .CYCLES
Il (E)WAIT: .CYCLES
12 (F)+/-4& CURRENT: . AMPS
I3 (G)MAXIMUM CURRENT: . AMPS
BAT
vDC ProTesT MACRO|CHARACTERISTIC: LIMIT 100 POINTS
IDC FROM TO |DELTA
SEN T/S ZPLPRI ANGLE | ANGLE | ANGLE
ARC A DEGREES |EQUATION:
PRESET: DELAY . SEC-ZERO X: ARC B DEGREES
ACTION: DELAY . SEC-ZERO X: ARC C DEGREES | SPECIFY:
SENSE: DELAY . SEC-DURATION. SEC| ARC D : DEGREES
; TEST ;
INSTRUCTIONS:
F1 F2 F3 ¥4 F5 F6 £ F8 F9 F10
,‘ RUN ‘ NEXT l ORIG ‘ ' } DATA i PLOT i ‘ PRINT |MANUAL ! PLAN
IOGGLE FIELDS
CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> 0O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
EQUATION VI / V+2I / V:Iv3
' MACRO HELP
SENSE
AMPLITUDE |
G =y~ I

TIME  =um=

PRAMP



LOCATION:

[——RELAY ID——I—u————FUNCTION———-——T——TP #——TR] OPERATOR:
PRESET CONDITIONS ACTION CONDITIONS
SRC |CONNECT | TST VALUE FREQ |(A)OFFSET VOLTAGE: . VOLTS| SENSE:
ASS{—HITLO—SRC{—AMPL—PHASE——HZ— (B)DURATION OF (A): .CYCLES
va (C)MAXIMUM #1 VOLTAGE: . VOLTS
VB (D)PAUSE DURATION: .CYCLES
Ve (E)WAIT: .CYCLES
Il (F)+/-4 VOLTAGE: . VOLTS
12 (G)& TIME: .CYCLES
13 (H) COOLOFF TIME: .CYCLES
BAT (M)MAXIMUM #2 VOLTAGE: . VOLTS
vDC ProTesT MACRO|CHARACTERISTIC: LIMIT 50 ANGLES
IDC FROM TO |DELTA
SEN T/S ZOPLBV ANGLE | ANGLE | ANGLE
ARC A DEGREES
PRESET: DELAY . SEC-ZERO X: ARC B DEGREES
ACTION: DELAY SEC-ZERO X: ARC C DEGREES
SENSE: DELAY . SEC-DURATION. SEC| ARC D DEGREES
{ TEST t
INSTRUCTIONS:
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
! RUN l NEXT ! ORIG ] l DATA l PLOT [ l PRINT lMANUAL l PLAN
IQGGLE FIELDS
_LABEL CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
‘ MACRO HELP
SENSE
AMPLITUDE D 5 t
T rd
]

ZOPLB




LOCATION:

[~—RELAY ID

0

—

PRESET CONDITIONS

UNCTION——————T——TP #_—TR] » OPERATOR:

ACTION CONDITIONS

SENSE:

F10

SRC{CONNECT|TST VALUE FREQ |(A)OFFSET CURRENT: . AMPS
ASS+=—HIyLO~~4-5RC4+=~AMPL==pP HAS Eetmeeti 7 wd (B }DURATION OF (A): .CYCLES
VA (C)MAXIMUM #1 CURRENT: AMPS
VB (D)PAUSE DURATION: .CYCLES
A (E)WAIT: .CYCLES
11 (F)+/-4 CURRENT: . AMPS
I2 (G)A TIME: .CYCLES
I3 (H)COOLOFF TIME: .CYCLES
BAT (M)MAXIMUM #2 CURRENT AMPS
vDC ProTesT MACRO|CHARACTERISTIC: LIMIT 50 ANGLES
IDC FROM TC |DELTA
SEN T/S ZOPLBI ANGLE | ANGLE | ANGLE
ARC A DEGREES
PRESET: DELAY . SEC-ZERO X: ARC B DEGREES
ACTION: DELAY SEC-ZERC X: ARC C DEGREES
SENSE: DELAY SEC~DURATION. SEC|] ARC D DEGREES
; TEST : ;
INSTRUCTIONS:
F1 2 F3 F 4 5 F6 7 F 8 F9
‘ RUN l NEXT l ORIG l ‘ DATA l BPLOT l I PRINT IMANUAL I PLAN
IQCGGLE FIELDS
LABEL CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
' MACRO HELP
A”PLITUDE D SE{JSE

ZOPLB




LOCATION:

[u—RELAY ID——I——————FUNCTION————-—T~—¢P #——TR] OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRC|CONNECT|TST VALUE FREQ SENSE
ASSu—HIuLO—"SRCu—AMPL—TPHASE—u——HZ——q(A)OFFSET VOLTAGE: . VOLTS

vVa (B)DURATION: .CYCLES
VB (CITEST VOLTAGE: VOLTS
vC (DIMAXIMUM ON TIME: SECS
I1
12
I3
BAT
vDC ProTesT MACRO
IDC
TIM T/S ZTIMEV
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: . + % - %%
SENSE: DELAY . SEC-DURATION. SEC|{* ACTUAL: . ERR % *
i TEST i
INSTRUCTIONS:
Fl 2 F3 ~F 4 F5 F6 F7 8 F9 F10
l RUN I NEXT l ORIG l i DATA l PLOT ' I PRINT iMANUAL l PLAN
IQGGLE FIELDS
LABEL CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: ©SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-QOFF / OFF-ON
DC VOLTS ON-~-OFF / OFF-ON
' MACRO HELP
AMPLITUDE

DLY

l OPERATE TIME

SENSE

TIME

57 -

TIME ===



“OCATION:

[——RELAY iD

—

UNCTION———mu—T——TP #——TR}

OPERATOR:

ACTION CONDITIONS

PRESET CONDITIONS
SRC|CONNECT|TST VALUE FREQ SENSE
ASS et I wLO=4d-SRCH+==AMP Li=p-P HAS E e Z =4 (A} OFFSET CURRENT: AMPS
Va (B)DURATION: .CYCLES
VB (C)TEST CURRENT: AMPS
vC (D)MAXIMUM ON TIME: . SECS
I1
12
I3
BAT
vDC ProTesT MACRO
IDC
TIM T/S ZTIMEI
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY SEC-ZERO X: *EXPECTED: + % - %%
SENSE: DELAY SEC~DURATION. SEC|* ACTUAL: . ERR . %*
; TEST i
INSTRUCTIONS:
Fl F2 F3 F 4 5 F6 F7 F8 F9 ¥10
‘ RUN l NEXT l ORIG l ‘ DATA ‘ PLOT l l PRINT ‘MANUAL ' PLAN
IQGGLE FIELDS
_LABEL CHOICES
.FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> 0
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
| MACRO HELP
AMPLITUDE

DLY

: OPERATE TIME

TIME

53 =

SENSE

TIME  swemm



LOCATION:

f_~RELAY ID——l—————wFUNCTION——————T——TP #-—TR] QOPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRCICONNECT|TST VALUE FREQ SENSE
ASS--—-HI1-LO-—-SRC~-—AMPL—1-PHASE———-HZ-—=— (A)OFFSET CURRENT: . AMPS

va {B)DURATION: .CYCLES
VB (Cy+/~& CURRENT: . AMPS
vC (D)& TIME: . AMPS
Il (E)MAXIMUM CURRENT: . AMPS
I2
13
BAT
vDC ProTesT MACRO
IDC
SEN T/8 DCRMPI
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: . AMPS + % - %%
" SENSE: DELAY . SEC-DURATION. SEC|* ACTUAL: . ERR . %%
i TEST : i
INSTRUCTIONS:
1 F2 3 —F 4 5 ¥o 7 8 S 10
[——SUN NEXT l ORIG l ‘ DATA ‘ PLOT l PRINT [MANUAL | PLAN
TOGG F
‘ LABEL CHOICES
FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C => O
AC VOLTS ON-QFF / OFF-ON
DC VOLTS ON-QOFF / OFF-ON
l MACRO HELP
AMPLITUDE

SENSE

TIME =

LRAMP

- BA



LOCATION:

[m—RELAY ID FUNCTION ‘ TP # IR] OPERATOR:
PREIET CONDITIONS ACTION CONDITIONS

SRC}CONNECT | TST VALUE FREQ SENSE
ASS4HI L O=t-SRCH—AMPL =P HAS Eorpmec{ Zwed (A)OFFSET CURRENT: . B&AMPS
VA (B)DURATION: LCYCLES
VB (C)TEST CURRENT: . AMPS
vC (D)PULSE DURATION: .CYCLES
I1
I2
I3
BAT
vDC ProTesT MACRO
IDC
SEN T/8 PULDCI
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: . AMPS + % - %%
SENSE: DELAY . SEC-DURATION. SEC}* ACTUAL: . ERR . %%
; TEST i
INSTRUCTIONS:
1 F2 73 " 4 5 F6 F7 8 £9 £10
‘ RUN l NEXT l ORIG I I DATA l PLOT l l PRINT IMANUAL ‘ PLAN
TOGGLE FIFELDS
LABEL CHOICES

FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERQO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> 0
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON

l MACRO HELP
AMPLITUDE

TIME ===

GONOGO
- 55 -



LOCATION:

fu—RELAY ID——I——————F
PRESET CONDITIONS

UNCTION—~————T-—TP #——TR] OPERATOR:

ACTION CONDITIONS

SRC|CONNECT|TST VALUE FREQ SENSE
A5G4 I gL O~-SRC e AMP Lo PHAS E et Z =i (A ) OFFSET CURRENT: . AMPS
VA (B)DURATION: .CYCLES
VB (CYINITIAL CURRENT: . AMPS
vC (DIPULSE DURATION: CYCLES
I1 (E)WAIT: .CYCLES
12 (F)+/-4 CURRENT: - . AMPS
I3 (G)MAXIMUM CURRENT: . AMPS
BAT
vDC ProTesT MACRO
IDC
SEN T/S PRAMPI
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY SEC-ZERO X: *EXPECTED: . AMPS + % - %%
SENSE: DELAY . SEC-DURATION. SEC|* ACTUAL: . ERR . %*
i TEST : ;
INSTRUCTIONS:
F1l 2 F3 F4 5 F6 7 8 9 F10
l RUN l NEXT l ORIG ‘ ’ DATA I PLOT I } PRINT lMANUAL l PLAN
TOGGLE FIELDS
LABEL CHOICES
FREQ 60.00 /-50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM S8SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS O -> C / C -> O
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON
I MACRO HELP

AMPLITUDE
G emmap——

TIME ===

PRAMP



T,OCATION:

~RELAY ID-—I_—_——_FUNCTION——_———I——TP #._TRl OPERATOR:

PRESET CONDITIONS ACTION CONDITIONS
SRC|CONNECT |TST VALUE FREQ SENSE
ASS4+—HITLO—SRC4—AMPL~PHAS Eemfrmt Z = (A)OFFSET CURRENT: . AMPS
VA {B)DURATION: .CYCLES
VB (C)TEST CURRENT: . AMPS
vC (D)PULSE DURATION: .CYCLES
Il
12
I3
BAT
vDC ProTesT MACRO
IDC
SEN T/S GONGOI
PRESET: DELAY . SEC-ZERO X:
ACTION: DELAY . SEC-ZERO X: *EXPECTED: . AMPS + % - %%
SENSE: DELAY . SEC-DURATION. SEC|{* ACTUAL: _ ERR . %*
; TEST i
INSTRUCTIONS:
Fl F2 3 ¥4 FS F6 F7 ¥ 8 F9 F£10
‘ RUN ' NEXT I ORIG l I DATA ‘ PLOT l I PRINT lMANUAL | PLAN
IQCGGLE EIELDS
LABEL CHOICES

FREQ 60.00 / 50.00
BAT 0.00 / 48.00 / 125.00 / 250.00
TIM SEC / MSEC / CYCLES
ZERO X: SOURCE / SYSTEM
SENSE CONTACTS / AC VOLTS / DC VOLTS
CONTACTS © ->C / C -> 0
AC VOLTS ON-OFF / OFF-ON
DC VOLTS ON-OFF / OFF-ON

' MACRO HELP
AMPLITUDE

TIME s

GONOGO
-~ 57 -



