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SEL-387 Commissioning Test Example 1

Backpround:

A technician calls while performing commissioning tests. The substation phone connects you to
the SEL-2020. An SEL-387 (Port 4) is connected to the high-side cts of a 69-12 kV power
transformer via Winding One, and to two load side feeders via Windings Two and Three. The
following information was downloaded with one feeder (Winding Two) closed and carrying load
and the other feeder (Winding Three) open. An SEL-351 (Port 5) is used for high-side phase
(A,B,C currents) and neutral (N current) back-up.

Answer the question, “Is the SEL-387 ready to go into service?” using the following screen
captures and the SEL-387 Commissioning Worksheet,

The following ettings were found using the SHOWSET dormand onTHE SEL587.

=»5HO

Group 1

RID =SEL3IE7 58229032

TID =PAULS VALLEY THAWSF.Z

E87Wl L4 EBTWZ =X EB7W3 =Y ER3TW4 w N
BEOC1 =X EQC2 =X EOC3 =Y EOCA4 =N
BEOCC =N ESLS1 LI 4 ESLS2 - I ESLS3 =N
WLCT = Y W2CT =¥ W3CT =Y wacT -y
CTR1 = 120 CTRZ = 240 CTR3 = 240 CTERA =1
MVZ = OFF IcoM L4

wicte =40 WaeTe =1 WACTC w1

TAPL = 2.01 TAFZ = 5.55% TAEZ = 5.58

OR7R = 0.3 SLP1 = 40 SLPZ = OFF

ua7E = 5.0 PCTZ = 15 PCTS = 35

THSP = QFF IHBEL - N

The following is a METER command on the SEL-351 transformer back-up-{to get the total
transformer load).

==MET
SEL-351 S8225034 bate: 02/22/99  Time: 16:12:10.291
PAULS VALLEY BANK 2 BACKUP

B B [ N G
T OMAG (B) 34.529 38,369  34.709 60,281 0.426
I ANG (DEG) 57,38 -65.20 170.38 §3.12 3.45

B b:] C 5
v MAG (V) 41.111  41.181  41.007 0.002
v AMG (DEE) 0.00 -119.80  118.52  -§4.81

A B & 3F
MW 0.765 0.217 0.898 2.581
MVAR =1.186 -1.287 -1.102 -3.586
PF 0.535 0.581 0.831 0.584

LEAD LEAD LEAD LEAD

Il 312 310 V1 vz 3o
MAG 35,025 7.503 0.436  41.102 0.163 0.443
ANG (DEG) 54.17 179,38 3.45 -0.09 147.732 =7.70Q
FREQ (Hz) 60.01 voe (V) 133.7



Use the 3P MW and MVAR teadings on the SEL.-351-backeuprelay:to fillin the Metered Toad
seetion. of the SEI-387 Comissioning Test Worksheet (Sectmn 10 of the! .“SEL-3 87dM.). Use
these tumbers:to calculate expected relay load. We assuttie that. Wmding: Two: poWer iriustiequl
W;mdmg One (power through the transformer is-constant, iinvs Josses). (e colld have donea
meter woniming on the Feeder-on Winding Two to'read theiactual poyer).,

Ai’s@ nbf&i the:*neuﬁ*al ﬂm‘fm’t& 60-Amps: ‘Can; ‘you provideian atiswer as to Wjil,Y Iha nautl,‘al
cu::mtcdqes sibt: tatch the: High-side gmuﬁ& curent calculdted by AT0=Ya % b # T’ t:IDeltaahigh-
E-nde Wit giprevents grotitid current from beinig seen atthe High-side OTs Whj;*‘ﬁﬂght tha
ueﬁtral*cﬂlréﬂmbmn High?: {load tmibalante on the:feeder) Dﬂeﬂ(ﬂuwhutml“wfféﬁt*rnﬂ

;md‘ anglw*fﬁa’lcévséns&fand How might'we determiie this? (C&Iﬁulata“thmunbaf[ﬁnw :Emnl”tﬂee

Windiing Tivorcurrents with 810=Ta -+ Tb +Ic or measre themeutral current.ofiths feoder felay)

it

Thie fo’lflomngwas»rﬂm«:ved Trom the SEL-387 using the MET DIFand MET SEC commiands.
IJsa this datd o 1l in'page two of the commissioning worksheet,

=+MET DIF
SEL3B7? 98225032 Date; Q2/22/99 Time: 10:16:19.530
PAULS VALLEY TRANSF.2
Operate Currents Bestraint Currents

IOF1 I0P2 I0P3 IRTL IRT2 IRT3
I (Mult. of Tap) 6.0l G.00 0.01 0.15 0.16 0.14

Second Harmeonic Currents Fifth Harmenic Currents

I1F2 I2F2 - I3F2 TI1FE IZF5S I3FS
I (Mult. of Tap) b.oo6 G.00 0.00 0.00 0.00 Q.00
=*MET SEC
SEL3B7 98225032 Date: Q2/22/99 Time: 1€:15:00.542
PAULS VALLEY THANSF.Z

Phase Currents Saguance Currents

Wdgl IAWL IBEWL Icwl 311wl Ir2uwl IRW1
I (A,sec) 0.28 0.31 0.29 D.E2 a.08 0.QL1
Angle (deg) 0.00 -124.15 1iz.61 -3.87 116.34 51.49
Wdg2 1hW2 IBWZ ICWZ ITI1W2 AIZW2 IEW2
I (A,3eC) 0.ez .78 0.89 2.47 0.17 0.23
Angle (deg) 152.66 32.65 -29.67 148.26 -33.65 -160.47
Wdg3 IAW3 IEW3 TCwW3 3T1W3 3123 IRW3
I (&, saes) 0.00 0.00 0.00 Q.00 0.00 0.00
Angle (deg) -35.07 =35.07 =35.07 =35.07 =35.07 -35.07
Wdg4 IawW4 TAW4 ICW4 3I1W4 3I2Wd IRWY4
I (A, sac) 0.00 0.00 D0.00 4.00 0.00 Q.00
Angle (deg) =35.07 144.93 -35.07 -55.07 24,93 144,93

filie/SEL-387 ready to go into service?



COMMISSIONING TEST WORKSHEET
SEL-387 Relay Page _1of 2

SYSTEM INFORMATION

System_Settings

RID (Relay identification) =
TID (Terminal identification) =
MVA (Maximum transformer rating) =
Winding 1 Wmding 2 Winding 3 Winding 4
Current transformer
comnection: WICT = W2CT = WiCT = WA4CT =
Current transformer
ratioc CIR1 = CTr2= CTR3 = CTR4 =
Connection
compensation; WICTC= WiCTC = WiCTC = W4CTC =
Nominal line-to-line
voltage (kV): VWDGl = VWDG2 = VWDG3 = VWDG4 =
Tap calculation: TAP1= TAP2 = TAP3 = TAP4 =
Differential Settings
Q87 = SLP1 = SLP2= IRSI = U37F =

Metered Load (Data taken from substation panel meters, not the SEL-387 Relay)

+ Readings from meters Winding 1 Winding 2 Winding 3 Winding 4
Megawatts: MWI = MW2 = MW3 = MWi4 =
Mepgavars: MVARI] = MVAR2 = MVAR3 = MVAR4 =
MVA calculation:
MVidn =MW + MVARF MVA1 = MVA2 = MVA3 = MVA4 =

Calculated Relay Load

Winding 1 Winding 2 Winding 3 Winding 4
Primary Amperes calcalation:
Inpri =240 1000 g - 12pri = Yipri = Hpri =
J3-VWDGn
Secondary Amperes calculation:
WnCT =Y, Insec= é’;‘:;’
1
Ilsec = I2sec = I3sec = Idsec =

Inpri -3

WnCT =D, Insec= TR




COMMISSIONING TEST WORKSHEET
SEL-387 Relay Page _ 2 of 2

CONNECTION CHECK

Differential Connection (issue MET DIF<ENTER> 1o serial port or front panel)
Note; System load conditions should be higher than 0.1 A secondary. 0.5 A secondary is recomumended for

the best results,
Operate Current:  IOP1 = IOF2 = IOP3 =
Restraint Corrent:  IRT1 = IRT2 = IRT3 =
Mismatch Calemlation:
Mg = 10Pn MM1 = MM2 = MM3 =

IRTn

Check individual current magmitudes, phase angles, and operate and resiraint currents in an event report if
mismatch i not less than (.10,

MAGNITUDE, ANGLE, AND PHASE ROTATION CHECK

(issue MET SEC<ENTER™> (o the serial port or front panel)

Winding 1 Windinge 2 Winding 3 Winding 4
A-Phase Secondary Amperes; [AW1 = [AW2 = IAW3 = IAW4 =
A-Phase Angle:
B-Phase Secondary Amperes: [BWI1= IBW2 = Bw3= IBW4 =
B-Phase Angle:
C-Phase Secondary Ampercs: ICW1= ICwa = ICW3 = ICW4 =
(C-Phase Angle:
Winding 1 Winding 2 Winding 3 Winding 4
a0
135 45 135 45 135 a5
+ 180 0 *180 0 *1BO 0 180 o]
—138 —ag -135 a5 -138 a5
-80 =50 T
D¥G WHITIAT6

1. Calculated relay amperes match MET SEC amperes?

2. Phase rotation is as expected for each winding?

3. Do angular relationships among windings correspond to expected results? (Remember that secondary current
values for load curreni flowing out of a winding will be 180° out of phase with the reference phase position for
that winding. The reason Is thal ci polarity marks normally face away from the transformer on all windings.)




SE)-387 Commissioning Test Example 2

Background:

A technician calls while performing commissioning tests. The substation phone connects you to
the SEL-2020. An SEL-387 is connected to the high-side cts of a 69-12 KV power transformer
via Winding One, and to two load side feeders via Windings Two and Three. The following
information was downloaded with both low-side feeders in setvice. An SEI-351 is used for
high-side phase (A,B,C currents) and neutral (N current) back-up.

Answer the question, “Is the SEL-387 ready to go into service?” using the following screen
captures and the SEL-387 Commissioning Worksheet.

=>SHQ

Group 1

RID =5EL387 98222031

TIiD =PAULS VALLEY TRANSF. 1

ER7WL = ¥ ER7WZ = Y% Ef7W3 =Y Ea7TW4 = W
ECCL -Y EQC2 =Y EOC3 =Y EQC4 =N
EQCC =N ESLEL =Y E5L5Z2 =1 ESLE3 =1
wicT =Y W2CT =Y wACT -7 wacT =X
CTR1 = 120 CTRZ = 240 CTER3 = 240 CTR4 =1
MVA = QFF 1COM =T

wicre =0 WacTe =1 wicte =1

TAF1 = £.01 TAFP2 = 5.55 TAP3 = 5.85

Q7R = 0.3 SLPLl = 40 SLP2 = OFF

ue7e = B.0 ECTZ = 15 PCTS = 35

THEP = OFF THEL =N

%&fféﬁbif&iﬁﬁﬁ‘s-:a‘ METER ¢ommand on the SEL-351 transformer back-up (f6 get the total
transformer load).

=xMETER
SEL351 Date: (3/10/%3 Time: 16:01:50.981
PAULS VALLEY BANK 1 BU
A E c N &
I MAG (A) 43.203 39,188 40.577 44.004 0.233
I ANG (DEG) 9.32 -111.d0 123.36  =180.36 22.27
F:Y B c 5
V MAG (KV) 41.278 41.093 41.498 0.002
V ANG (DEG) 0.00 =-120.00 120.04 -63.36
A B c 3F
MW 1.763 1.5%24 1.838 4.286
MvVaR =0.2689 -0.230 -0.388 =0.9%07
BE 0.387 0.530 0.972 0.9584
LEAD LEAD LEZD LEAD
I1 212 3106 vl VZ avoe
MRG 40.988 6.953 0.333 41.250 0.123 0.338
ANG {DEG) 10.29 =587 22.27 0.02 -88.50 27.6l

FREQ (Hz) 60.01 vDC (V) 134.0



The following was retrieved fror the SEL-387 usmgthe MET DIF and METSEC commands:
Use this data to fill i page'two of the commissioning worksheet.

==MET DIFF
SELIST 9£225031 Date: 03/10/89 Time: 16:10:25.351
FAULS VALLEY TRANSF. 1
Operate CUXFEnTs Restraint Currents

IOFl Lop2 IOE3 IRT1 TIRT2 IRT3
I (Mult. of Tap) 0.01 .00 0.01 0.19 0.18 0.14

Second Harmeonic Currents Fifth Harmgnig Currents

I1F2 I2F2 I3FZ2 I1F5 IZF5 I3F5
I (Mult. of Tap) 0.00 .00 0.00 0.00 0.00Q 0.00
=xMET {EC
SEL387 9822%03l1 Date: 03/10/95 Time: 16:10:16,527
PAULS VALLEY TRANSF. 1

Paasa Currents Seguence Currents

Wegl IAWl 1BWL Icwl 3TIIW1 ITZWL IRW1
I (A, szec) .37 0.33 0.3% 1.05 0.04 0.02
Angle (deg) Q.00  =121.21 121.68 0.17 -16.28 35,86
wWdg2 IAWZ IBWZ ICW:E 311wz J1ZwW2 IRW2
I (&,=z=c) 0.29 0.29 0.37 (.94 0.14 .19
Angle (deg) -150.66 72.14 =17.73 =150.688 179.37 7.01
wdg3 IAW3 TEW3 ICW3 II1IR3 3T2W3 IRW3I
I {&a,zec) 0,82 0.82 0.82 2.47 0.03 0.01
Angle (deg) 130.55 11.22 -109.91 130.62 -57.32 62.45
Wdg4d IaW4 IBW4d Icwy 3Ilwd IIZ2W4 IRW4
I {(A,sec) 0.00 0.9Q0 0.00 0.01 0.00 0.01
Angle (degq) =-72.55 107.45 17.45 -117.55% 6Z.45 62.45

15 the SEL-387 readyto. o into service?



COMMISSIONING TEST WORKSHEET
SEL-387 Relay Page _lof 2

SYSTEM INFORMATION

System Settings

RID (Relay identification) =
TID (Terminal identification) =
MVA (Maximum transformer rating) =
Winding 1 Winding 2 Winding 3 Winding 4
Current transformer
connection; WICT = W2CT = WiCcT= W4CT =
Current transformer
ratio: CTRI1 = CTR2 = CTR3 = CTR4 =
Connection '
compensation: WICTC = W2CTC = W3CTC = WiCTC =
Nominal lins-to-ling
voltage (kV): VWDGI= VWDG2 == VWDG3 = VWDG4 =
Tap calculation: TAPl= TAFP2 = TAP3 = TAPA =
Differential Settings
QR7P = SLP1= SLP2 = IR51 = UR7F =

Metered Load (Data taken from substation panel meters, not the SEL-387 Relay)

+ Readings from meters Winding 1 Winding 2 Windinp 3 Winding 4
Megawatts; MW= MW21= MW3 = MW4 =
Mepgavars: MVARI] = MVAR2 = MVAR3 = MVAR4 =
MVA calculation:
MVin =MW+ MVAR? MVA1L = MVA2 = MVA3 = MVA4 =

Calculated Relay Load

Winding 1 Winding 2 Winding 3 Winding 4
Primary Amperes calcnlation:
Inpri= MyAn-1000 Ilpn = 12pri= [3pri = I4pri =
V3 -YWDGn -
Secondary Amperes calculation:
Inpri
WrCT =Y, Insec= CTR
" Iisec= I2sec = I3sec = l4sec =
Inpri 3

WnCT =D, Insecc= CTRn




COMMISSIONING TEST WORKSHEET

SEL-387 Relay Page _2of 2

CONNECTION CHECK

Differential Connection (issue MET DIF<ENTER> to serial port or front panel)

Note: System load conditions should be higher than 0.1 A secondary. 0.5 A secondary is recommended for

the best results.
Operate Comrent:  JOP1 = I0P2 = 10P3 =
Regtraint Current: TRT1 = IRT2 = IRT3 =
Mismatch Calculation:
Mg =TOPuf . MML = MM2 = MM3 =

Check individual current magnitudes, phase angies, and operate and restraint currents in an event report if
mismatch is not less than 6.10.

MAGNITUDE, ANGLE, AND PHASE ROTATION CHECK

(issue MET SEC<ENTER> t¢ the serial port or {ront panel)

Winding 1 Winding 2 Winding 3 Winding 4
A-Phase Secondary Amperes: IAWI1 = IAW2 = IAW3 = IAW4 =
A-Phase Angle:
B-Phase Secondary Amperes: [BW1 = [BW2 = IBW3 = IBW4 =
B-FPhase Angle:
C-Phase Secondary Amperes: 1CW1= ICW2 = ICW3 = ICW4 =
C-Phase Angle:
Winding 1 Winding 2 Winding 3 Winding 4
9 g
135, 45 135, - 4% 135 45 |35/’:>i a5
[
=130 0 *I180 o 180 0 z)BOf ', 0
—13 — 4k —-135 —a5 —135 —-d5 -135
=350 -90 -840

O¥S Lxavrods

1. Calculated relay amperes match MET SEC amperes?
2. Phase rotation is as expecied for each winding?
Do anpular relationships among windings correspond to expected results? (Remember that secondary current

values for load current flowing out of a winding will be 1807 out of phase with the reference phase position for

that winding. The reason is that ¢t pelarity marks normally face away from the wansformer on all windings.)



SEL-387 Commissioning Test Example 3

Backeround:

Use the same SEL-387 settings and load readings as in Example 1. However, use the following
screen captures for MET DIFF and MET SEC readings. .

Answer the question, “Is the SEL-387 ready to go into service?” using the following screen
captures and the SEL-387 Commissioning Worksheet.

=>>MET DIFF

SEL387 S/N Date: 03/14/9% Time: Q3:43:47.775
PAULE VALLEY TRANSF. 2
QOperate Currents Restraint Currents

IOFPl IOoP2 op3 IRTL - IRT2 IRT3
I (Mult. of Tap) 0.04 .03 0.04 0.1¢ D.17 0.16

Second Harmenlc Currents Fifth Harmonic Currents

IlF2 IZFZ I3r2 I1lFS 125 13F5
I (Mult. of Tap) 0.00 0.00 0.00 a.00 0.00 0.00
=x>*MET SEC
$EL307 &/H Date: 03/14/99 Time: 03:42:55.026
PAULS VALLEY TRANSF. 2

Phase Currants Bagquence Currents

Wdgl 1AWl IBW1 ICW1 311wl 3I2Wl IRW1
I {&,sea) 0.29 0.30 0.29 0.88 0.02 g.oz2
Angle (deq) 0.00 ~119.25 11g.91 =0.09 126.48 -75.51
Wdgz IRWZ IBW2 ICH2 Rl razuz IRWZ2
I (A, seC) 1.02 1.01 1.02 3.058 0.01 0.01
Angle (deq) 149.74 29.59 ~90.30 145.68 42.64 =93, 085
Wdgl IAWS IBW3 ICW3 3IIwW3 3I2W3 IRW3
I (B,=8a0) 0.00 0.00 0.oc 0.00 Q.00 0.00
Angle (deg) 176.05 176.05% 176.0% 176.08 176.05 176,05
Wdgd N/B INEU N/A JIlwd 31zZW4 IRW4
I {&,sec) 0.00 0.00 Q.00 0.00 Q.00 0.00
Angle (dag) 174.05 176.05 =3.85% =123.85 116.05 =3.95

=



COMMISSIONING TEST WORKSHEET

SEL-387 REIBY Page lof 2
SYSTEM INFORMATION
System Settings
RID (Relay identification) =
TID (Terminal identification) =
MVA (Maximum transformer rating) =
Winding 1 Winding 2 Winding 3 Winding 4
Current transformer
connections WICT = W2CT = WiCT = WACT =
Curient st me
S UERE SRS (P 1 i
; RN A o Yoy 4T Yl ‘
Nutinagl liswe G-t
volwee (V) VWDGL=__  VWDG2 - VWDGYs VWEDGH - _
Tap calculanon TAF] = TAP2 ~ _ TAPY = TARL - ]
Differential_Settings
O87P = ___ §LPI= SLP2 = RSI = USTP =

& Readings [rom melers

Winding ]

Windinp 2

Metered Load (Data taken from substation panel meters, rnot the SEL-387 Relay)
Windinp 3

Winding 4

Wn' T =1, Dhisee = -

(FHer

Mepawalls. MWI1 = MW2 = MW3 = MW4 =
Megavarss MVYVAR!D = MVAR2Z = MVAR] = MVAR4 =
MVA acileulation
Al'dn = J.*;\_.I-’h-,;.-'; _’;j‘l‘_.l,"ff;' MVAIL = MVAZ - MVAL = MVAL - o
Calculated Relay Load
Winding 1 Windinge 2 Windinge 3 Winding 4
Primary Amperes calenlation,
S OO0 . . . .
Inprs - '--f_ A 1000 1pri - . D= P3pri- __  WMpr
ST D Gn
Seconday Amperes calculation
Inpr:
Hup(f =Y, Juwc= -
("TRn .
Mseo- . ldsec= Pisee o Hsee _
Inpri _J'%




COMMISSIONING TEST WORKSHEET
SEL-387 Relay Page _2of 2

CONNECTION CHECK

Differential Connectign (issuzs MET DIF<ENTER> to scrial port o front panel)

Note: System load conditions should be higher than 0.1 A secondary. 0.3 A sccondary is recommended for
the best results.

Operale Current:  [OP1 = I0P2 = IOP3 =
Restraint Current; IRTI = IRT2 = IRT3 =

Mismatch Calculation:
A= TOP - - .
Mg =TOPrg L MM = MM?2 MM3

Chech individoa! cerment maeniindes, phase nngleas, and opern e aed PULITIITT ST T L Svent eepatt il

Peeiriran el s onot Tes o 1

WiAGNITUDE, ANGLE, AND PHASE ROTATion CHECK

(issne MET SEC<ENTER> (0 Whe seria! ot of [rops pany])

Winding 1 Windmy 2 M oinadigg B Windimg 4
A-Plhase Sccondary Amperes: TAWI] = Aw2=__ o 1aws o AW

A-Phase Aunple:

B-Phasc Sceondary Amperes;  [BWI IBW2 = IBW3 = IBW4 =

B-Phase Angle:
Icw2=_ O ICWR-_ ICWi=

C-Phase Secondary Amperes.  [CW]

C-Phase Angle:

Winding 1 Winding 2 Winding 3 Winding 4
% s ¥
13'..1/'. - Pty '-.‘:'.:r'r' PRI TP H ] NEL
. . . X J
// P . R - # !
x x [ ‘ o
! um\- ( o )n Vi — g . T " N . S
\ . s i ! I
N ’] / \“ o | : . i C
\‘ .-»-"k"n ‘.r’ ; 3 .-y‘ N ! - X > | - P
§oRne o . oan A I LA 1 | 2
o woo Tay i Tan
e, WEPTIOE

1 Calculated relay amperes mach MET SEC amperes?
2 Phasc rolation is as expected for cach winding?
3 Do angular relationships among windings correspond to expecl e results? (Remember that secondary current

walues for load eurrent flowing out of 3 winding will be 180° out of phase with the reference phase posiion {o1
that winding The reason is that et polarity warks normally (ace awav from the translormer on all windings )




SEL-387 Commissioning Test Example 4

Background:

Use the same SEL-387 settings and load readings as in Example 1. However, use the following
sereen captures for MET DIFF and MET SEC readings.

Answer the question, “Is the SEL-387 ready to go into service?” using the following screen
captures and the SEL-387 Commissioning Worksheet.

=>>MET DIFE

8EL387 S8/N Date: 03/14/99 Time: 04:09:35.133
PAULS VALLEY TRANSF. 2
Operata Currents Restraint Currents

orl IQRZ 1op3 IRTL IRT2 IRT3
I (Mult. of Tap} 0.19 0.18 0.08 0.18 0.12 0.12

Second Harmonic Currents Fifth Harmonic Currents

I1F2 I2F2 I3F2 I1F5 I2F5 I3FS
T (Mult. of Tap) 0.00 0.00 0.00 0.4a0 G6.00 0.09Q
=»>MET SEC
SEL3I87 8/ Date: 03/14/93 Tima: 04:09:39.509
PAULS VALLEY TRANSF. 2

Phasa Currents Sequence Currentsz

Hdgl IaW1 IBW1 ICW1 3Iriwl 3IZW1 IRW1
I {(A,sec) 0.43 0.30 0.29 1.02 0.13 0.15
Angle (deag) 0.00 =119.7¢ 11le.386 =0.30 6.B2 -3.34
wagZ2 Ial2 IBEW2 ICHz2 3ITIW2 IILZw2 IRWZ
I {A,zec) 0.84 0.85 0.85 1.69 Q.84 1.60
Angle (deg) 149,03 -90.92 -130.88 &B.08 148.992 =150.79
Wdg3 IAW3 IBW3 Icwa 3Ilws JIZ2W3 IRW3
I (&, szac) 0.00 0.00 0.00 0.00 0.00 0.00
Angle {(deq) =95.31 -95.31 -95.31 -95.31 =95_31 =95.31
wdgd N/a INEU M/a 31iwd 31294 IEW4
I (A, zac) 0.00 0.Q0 .00 0.00 C.00 0.00
Angle (degq) =55.31 =95_31 B4.69 -35.31 -155.31 B4.68

=2



COMMISSIONING TEST WORKSHEET
SEL-387 Relay Page _1of 2

SYSTEM INFORMATION

Systermn Settings
RID (Relay identification) =

TID (Terminal identification) =

MVA (Maximum transformer rating) =

Winding 1 Winding 2 Windinpr 3 Winding 4
Currenl tmnsfonner
connection: WICT = W2CT = WiCT = WACT =
Cuvent nansTorms
Gaiy CTRL o Ccrry o TR IR
i LTt ! " _ (LA Wy A \
seinioal fe o Lne
volmers (WYY, VWOGT = VWDGZ L NWDGY o VW
Tup calealation TAPT = TAPL - . TAPY= ___ I -
Differential Settinas
ORI = S = SLP2 = IRS1 = URTR ==

Metered Load (Data taken from substation panel maters, not the SEL-387 Relay)

%+ Readings from metersy Winding 1 Windine 2 Winding 3 Windine 4
Mepgawalts:  MWI1 = MW2 = MW3 = MW =
Mepawvars:  MVART = MVAR2 = MVAR3 = MVARY =

MV A calculialion

MisAn = AT 4 AT MVAL = MVAZ = MVA?T - CMVAT

-

Calculated Relay Load

Winding | Winding 2 Windin 3 Winding 4
Primary Amperes caleolaion.
1dn 1000 . . .

fuppi = A!i” 1008 Ipn=__ _ 1Z2pn= 3pri- . Hpn _
JU DG
Segondary Amperes calculilion:
- Inpri
Hptf = V. fusel= -
(“TRn

lNsec= _ _ ldsec I SR i [T o

h{{m - JE

e f = fr [ o
("I Hu




COMMISSIONING TEST WORKSHEET

SEL-387 Relay 2 of 2

Page

CoNNECTION CHECK

Differential Connection (issue MET DIF<ENTER= (0 serial port or fronl panel)

Note: System load conditions should be higher than 0.1 A secondary. 0.5 A secondary is recommended for
the bes( resulls,

Operate Current:  10P1 = [OP2 = [0P3 =

Restraint Cumrent:  IRT1 = IRT2 = RT3 =
Mizmatch Calculation:

QP = _ _

M ey MM MM2 = MM3 =

Check indisidunl cirent dlaeniludes, phose aneles, and opaaw and rostrEint currenis inoan gventrepen il
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B A TUDE, ANGLE, AND MMHASE ROTATION CHECK
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Wandin | Wanding ¢ Windg ¥ Windmge 2
A-Phase Secondany Ampures 1AW lAw: - IAW3= 1AW =
A-Plise Angle
B-Phasc Secondary Amperes.  IBW1 = 1IBW2 = IBW3 = IBW4 =
B-Ihise Angle
C-Pluase Secondary Amperes [OWL = 1cwz - ICW3 = 1CW4 -
C-Plase Angle - _ I
Winding 1 Winding 2 Winding 3 Winding 4
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values For load current flowing oul of
that winding, The reason 18 that €t pol

arity nuarks pormadly fiace aw

3 winding will be 180° out of phase wilh
ay from the transformer on all windings )

1 Calculated relay amperes waich MET S13C amiperes?
2 Phasc rotation is s cxpecied dor cach winding?
T Do anpular relitionships among, windings correspond 10 expected results? (Remember that secondary current

the reference phase position for



