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By FI2ARRE L
A-1:0.35A @23 degree > B-1: 0.35A@
143degree > C-1 : 0.35A@263 degree >
A-2 : 0.6A @233 degree > B-2 : 0.6A
@353 degree > C-2 : 0.6A @ 113 degree
» P BRPIE MRBIL L 210 B 5 4F

YA BT AR CR B R

;u o

RRBEFELF EHITE%K o
3R fElJﬂri%J > 5 A-1:4.4 A @ 0 degree -
B-1 :4.4A@240 degree > C-1 : 4.4A
@120 degree ;@ @@%.&1@%} ~ A-2:7.3
A@150 degree > B-2: 7.3A @ 30degree
» C-2:7.3 A@270 degree ; %+ £ # 7
1%@?*%‘“37}@%% 22A & T F
TRz pEciE S 44 A 22 A
(87T-1 Tap ): 2Pu » 3@] » (SRR fp ok 3R =
e 7T3A> ZH T FHE R BiE 5
73A/63A (87T-2 Tap ) % V3 2 Pu
RS E AT FZL LTI R
4r@) 16 #17 o

HE g RE A1-B-1-C-1 &
AEMIRR A2-B-2-C-2 & B3
R R E 5 A-114.4 A2.2=2 Pu
» B-1:4.4A/2.2=2Pu > C-1: 4.4A/2.2=2Pu
PR PR E B S
A-2 : 5. 7A/6.3A % \/5:1.58 Pu -
B-2 : 5.7A/6.3A % \/5:1.58 Pu -
C-2:5.7A/6.3A % V3 =158 Pu> & & =
Frdl T on 2Pus T g R ] T S A

FRERTA RRERLR Y L6 T A TPU2000R 2 RIEE*
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R Rl RO

’ t"'-i‘_l',{
A fex

444

JER

I T i

0.43Pu- @ §F % ¢

HU30%
2Pu

0.43Pu

5
L%

P
' L%

{

i

T & 0.43Pu

, i@?'ﬂ_ 87T & iTgptr > 4B 17

,

T

# it Pu i TR o
b 2 h e P Y .
A # 7 A& v PuiE X 5 2Pu-1.58Pu=
i x|
PER UNIT HARMONICS ——————————
| Operate A 0.01 Wdg1 Tap 220 WDG-1 WDG-2 WDG-3
| Operate B 0.02 ‘Wdg-2 Tap 6.30 2nd A 0.0% 0.0% 0.0%
IOpersteC [ 002 Wdg3Tsp | 630 ana IO SIS | 00
AllA 0.0% 0.0% 0.0%
P. U. of TAP WDG-1 ANGLES ndB [ 00% [ 00z [ o00%
| Restraint &-1 1.00 1} Sthe | I 0% | 0.0%
| Restraint B-1 1.0 240 e 7 7 Z
| Restraint C-1 1.01 120
2ndC | 00% | 00% | %
P. U. of TAP WDG-2 ANGLES Sthe | 00z | 00z | 0.0%
int A 098 180
{ estait A2 alc 00% 0% 0%
| Restraint B-2 099 60
| Restraint C-2 0.98 300
P.U. of TAP WDG-3 ANGLES
| Restraint 4-3 0.00 1}
| Restraint B-3 0.00 0 Print Screen | Save to a File
| Restraint C-3 0.00 1}
] With comrect connections and phase comp, the operate should be nearly 0.
=] = =
15 TPU2000R S{EE#E#EZ O.P
]
FER UNIT HARMOMICS
| Operate & 000 Wwidg1 Tap 220 WDG-1 WDG-2 WDG-3
| Opsrats B (il W2 Tap 530 anda [ 00% wx [ o
| Operate C (il ‘w3 Tap 530 Stha [ 00% oox [ 00w
s | 0.0% 00z | 0.0%
P. U, of TAP WDG-1 AMGLES 2ndB | [
| Reshiaint A1 200 0 She | el z |
|RestaintB1 [ 202 240 PEN = | % <
| Restraint C-1 202 120 ‘ i |
2nd C 3 3
P. U. of T&P WDG-2 AMGLES Bthe | 0z I 3 I
| Restraint A-2 2,00 180 AIC | 3 ‘ 3 I
| Restraint B-2 2m B0
| Restraint C-2 [ 200 [ 300
P. U. of TAP WDG-3 ANGLES
| Restraint A-3 0.00 a
| Restiaint B-3 0.00 0 Print Screen I Save to a Fils
| Restraint C-2 0.00 1}
| with correct connections and phase comp, the operate should be nearly O
i

| Operate & 0.42
| Operate B 0.43
| Operate C 0.42

PER UNIT

‘Wdg-1 Tap 220
Widg2 Tap 530
Wdg-3 Tap 6.30

| Restraint A-1
| Restraint B-1
| Restraint C-1

| Restraint 4-2
| Restraint B-2
| Restraint C-2

| Restraint 4-3
| Restraint B-3
| Restraint C-3

P. U. of TAP WDG-1
[ 200
[ 202
[ 201

P.U. of TAPWDG-2
[ 1ss
i
[issi

P.U. of TAPWDG-3
[~ ooo
[ oo
[ oo

ANGLES
o

240

120

ANGLES
180

B0

300

ANGLES

HARMONICS ————————————
WDG-1 WDG-2 WDG-3
2ndA [ 00% [ o00% [ 00%
Stha | 00% | 00z | 0.0%
Ala [ 0o% [ 00% [ 00%
2ndB | [ 00% [ 00%
Sthe | 002 [ 00% [ 00%
alB [ 0o% [ ooz [ 00%
2ndC 00%z [ o00% 0.0%
StheC | 0% | 00% [ 00%
Alc [ 0oz 00z [ o00%

Print Screen I

Save to a File

| ‘With carrect connections and phase comp, the operate should be nearly 0.
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0.15A & » B R4 % R 4p » p ¥
HAFTFRR > - ZBRES 15%
; g;_— =k WOER 4 Y 150%p% 5 £

55@* EMBPH L P PFLHT “Jﬁ*u
* gﬁvxf v AriEsh 2 HoiE | R

JE B 19 #ror B fﬁz;%sy_R#B Tome
L A e T B (TP R R
BAE T 2nd A4 R & 13%> F 13% <
15% k2 > AFFTFILH T 7 %h0E
R SRR AT T T E R A
LR LS SR

PRPIBREAF /MR ERE A%
Fek A o~ BRI R AP 1A
60Hz » B B R 4p T i 1A 120Hz
Rl RRAS F2FRLE R BJ
T APl 4 i e g€l R
R TR TRR LT F S /ﬁ»
Bt iE s 15% @ % = =t i E =
%?B%%’aﬁﬁﬂﬂuﬁgﬂﬁﬁ

UL pE A mﬂlgfrﬂf’?’f’%ﬁ’éﬁ

a_, /n

' ®
ES

ErafFe e aatial

S7FT Curve Scelect
27T bdir | Oeerate
ST
=SFT
=SFT Zrnd Harm R est
SFET == Sth Harm Fest
SET == 20l Harm FHest
SFT-1 Tap Sme
SFT-Z2 Tap Sme
SFT-= Tap Smp

S7H | Operate

SrrmS i

18 TPUZ2000R -2nd

Differential Yalues x|
PER UNIT HARMONICS
| Dperate A 0.45 Wdg1 Tap 220 e el SR
| Operate B .00 Wdg2Tep [ 630 2nda [ 130% [ 00% [ 00%
| Operate C | 0.00 Wdg-3Tap 530 sha [ 05% [ 0ox [ 00%
ala | 00% | 00% | 00%
P. U, of TAP WDG-1 ANGLES ondB [ 00% [ 00% | 00%
e 0251 I o she [ 00% [ 0oz [ 00%
| Restraint B-1 000 [ 1 AIB 0% | 0% | e
| Restraint C-1 0.00 [
2ndC | 00z | 0o% | 0.0%
P. U, of TAP WDG-2 ANGLES shc [ G0% [ 6o% [ 60%
= ~ 000 1]
| Restraint A-2 [ oo — alc [ ooz [ ooz [ o002
| Restraint B2 [ 0,00 o
| Restraint C-2 0.00 [ 1]
P. U. of TAPWDG-3 ANGLES
| Restraint 4-3 0.00° o
| Restraint B-3 [ ooo [ 0 Print Screen Save to a File
| Restraint C-3 0.00 [
[ With correct connections and phase comp, the operate should be nearly 0.
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[afferentia

STFT Curwe Select | Hu =20==

27T FAimn | Operate [o =

271 Percent Slope [ =0

27T FRestraint HMode | Z2rnd Harmonic=

S7FT = Zrnd Harm Rest 150

27T = 5th Harm R est [ ==

SFET == 200 Harmm Fe=st [ Zo o
SFT-1 Tap AAmp ==
SFT -2 Tap Smp |=5.=
SFT -2 Tap &amp ==
S7H | Operate |a.=
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History / Differential Fault Records -

#% “ Through Fault ’ :}ﬁli;%

4,2 TPU2000R 7 &' & 7 i B %

TR RRENERE 2 it K 'Lz:ai

4o R] 24 4R 0 e A2 ﬂvb‘;? 11 i
2

-rs\

3

¥ EA

FIRAFH B F ks e
7 E s 0 BB S 5 History /
Through Fault -

KAEFRTFTHY 3 &
F#chf 0 #¢ “Harmonic Restraint” 3 i
WL LR e TR
TPU2000R 3w 2. B4kt 4 v =

SEHLE 67 268

S UL EET VTR S S
25 #7 » TPU2000R *7 % 452 it 7
1P R L TR I RELE
History/ Harmonic Restraint -

st b & TPU2000R 2 FL? # &
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FoRG R PR R ALB T T R ﬁ%:‘i#&%&-ﬂ—&ﬁiné ¥ iEo A
ST RS 2 TR e BeR LA ds vz o F P Timer Kk fapd i u
excel #f & * > [f 3xf2 % 7| &° o @ﬁ%:’:i’%ﬂf I ¥ 245 fe OR & AND
TPUZ2000R + rz 3+ *&%dﬁ%l B2 @‘J“'F‘L *fe & fe’@,]k,i BL#s (T2 0% i 4o )
4ol 27 45 By~ BT R S AR A 28(a),(b),(0).(0) A -
W ABT RG] S ARG D R
=

Differential Number [436  ActiveSet |Pim  FaultElement |87T G [P r—

Fault Date [14-Aug-2007  Fault Time |15:28:115.88  Clear Time [0004 IGAngle [225

| Dperate A [000  1OperateB [000 I OperateC [030

Wdg-1 Tap [2000 wdg2Tsp [200  wdg3Tsp (200

HARMONIC
2nd-A SthoA AllA 2ndB SthB AllB 2nd-C Sth-C AllC

WDG-1 (0.0 (00 (0.0 (0.0 (0.0 [00 [15 (o0 (00

WDG-2 [0.0 00 00 (00 (00 [00 [15 [15 (0.0

WDG-3 (00 00 0o (oo (o0 00 0o (oo (o0

LINE CURRENTS
18 1B ic N 10 " 12

WDG-1 Magnitude [0 Kl [28 [28 ] E] E]

WDG-1 Angle f[o [0 [32 [321 [318 206 i

WDG-2 Magnitude (12 [12  [228  [228 |78 =3 |78

WDG-2 Angle 225 [228  [1a5  [1as  [i57 RE] [261

WDG-3 Magnitude |0 [0 [0 o o [0 [0

WDG-3 Angle o [0 o o o ] [0

REST. CURRENTS
lres-4 Ires- Ires-B lres-B lres-C Ires-C
Magnitude  Angle Magnitude Angle Magnitude  Angle

WDG-1 [ooo [o [0.00 o [018 322

WDG-2 oo [0 [0.00 o (015 322

WDG-3 [ooo [270 [ooo 225 [ooo 270

Fault Record [16.of 16 — ok |

23 TPUZ2000R Differential Fault Records
istory x

Historyl Differential Fault Records B3 Through Fault | Harmonic Restraint I EZ Operations Records ] Operations Summary I
Fault Element Thru Fit Fault Number 24 Active Set Frim
Fault Time ,m Fault Date [W Relay Time W
Clear Time W
WINDING 1 WINDING 2 WINDING 3
la [438 la&ngle [0— la ,m laAngle W la ,T la &nale W
Ib [440°  Ibéngle [179 Ib [12 Ibéngle [110 b [12  Ibéngle [155
lc r‘l_ |c Angle [-ﬁl]— le |T2_— Ic Angle ﬁgij— le |—1_é_ Ic Angle |—20EI—
In [0 Inéngle [230 In [15630 InAngle [179 In [12 " InAngle [155
N [253 Nange [329 11 [5208° MéAnge [179 N [6 Néange [155
12 W 12 &ngle [T 12 5208 124ngle 1180 12 ,B_ 124ngle | 110
10 '1— 104ngle [137 10 |5220  [0Angle [179 10 [12 I0Ange [155
GROUND
lg [2— Igéngle [200 Upload Unreported Through Fault Records I
Fault Record | 1 0of 32 j

= 24

FRRTASBRBEER* L& T FTPU2000R 2 P&k *

TPU2000R Through Fault

g &71268
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25 TPU2000R Harmonic Restraint

Fault Cleared 14-Aug-2007 20:30:11.55
Fault Clear Failed 14-Aug-2007 200:30:11.30
Thru Flt 14-Aug-2007 20:30:11.00
87T Trip 14-Aug-2007 20:30:10.99
Fault Cleared 14-Aug-2007 20:29:51.00
Fault Clear Failed 14-Ag-2007 20029:43.97
Thru Flt 14-Aug-2007 20:29.49.67
87T Trip 14-Aug-2007 20:2%:49.66
Fault Cleared 14-Aug-2007 20:29:46.20
Fault Clear Failed 14-ug-2007 20254275
Thru FIt 14-Aug-2007 20:29:42.45
27T Trip 14-Aug-2007 20:29:42.45
Fault Cleared 14-A1g-2007 20129:09.92
Fault Clear Failed 14-Aug-2007 20:2%:06.02
87H Trip 14-Aug-2007 20:29.05.73
27T Trip 14-Aug-2007 20:29.05.72
Fault Cleared 14-Aug-2007 20:25:01.33
Fault Clear Failed 14-Aug-2007 20:2%:01.19

26 TPU2000R Operation Record

TAHLE €T 268 PRRTA RRBEER* L6 T A TPU2000R 2 Rl *
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27 TPU2000R Operations Summary

Ed Microsoft Excel - faulter.dif

Ed] Ele  Edit  wiew Insert  Format  Tools  Data  window  Help

DS (3 [Q % X% Ga@m- F 9 -~ @ = -2 2D 00 - o B

i ea Ra L o Y | @ e gl # Reply with Changes... End Rewview... !

B CHT to CHS  [f8l] CHS ko CHT  [ZE] ENU ko CHT 2] EMU ko CHS (28] CHT to ENU (78] CHS to EMU (B 3PN o CHT (B 3PN Lo CHS (S8
219 b =
A [ B [ c [ =) [ E [ F [ =) [ H [ 1 |

1 |TPU Differential Fault Records

2z 1000

3 |58800C41261101

4 |v3.30

5 [2.01=x

& |08/20/2007  19:43:35

7 | TPUZOOOR

=]

=l 15

10

11 |1, 20-Aug 2007, 19:22:04 .2, 2007,8,20,19,22,4,2,0, 1, 697
12 |110.000000, 315.000000
13 |3.000000, 2. 500000, 7. 500000, 10.500000, 8.500000, 26.000000, 14 500000, 12 000000, 26.000000
14 0000000, 1 000000, 1000000, 25.000000, 10.000000, 8.500000, 37000000, 15000000, 13.000000
15 429,439,441, 1, 1590, 5844, 5844, 4254
16 |0, 240, 120, 197, 329, 209, 90, 149
17 (0,439, 0, 1422, 4422, 1416
18 |152,0, 197, 149, 329, 149
19 |0.837500, 0.017500, 0858750, 2.000000, 2.025000, 2.017500, 1.345000, 2.007500, 1.342500
20 |0, 240, 120, 193, 59, 281
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Programmable Dutputs

(©)

TIMERS: | 050 |

Out-1

0.00 |
Out-2

0.00 |
Out-3

0.00 |
Out-4

0.00 |
Out-5

MNAME. [FRI Trin [SEE Tim

LOGIC

IDIFF Te

[Harm Fst

ITF\F‘ Fail

BLERM
[TRa"
BT
gl
[pHROA
I —
BHROA
L E—
G-I
FoP
I E—
poPz
- a—
SR —
G- —

oodooogoooogoon %
oRgoomgo00o0goon %

oodooogoooommon %

E

oogooooommRd00on %
oogdooogooooomon %
OodoOmmmd000000 %

B = Dutput is Selected

Feedbacks |

o
E

Cancel |
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[1]JABB  Transformer Protection  Unit
2000R(TPU-2000R).p* & o

[2]J. L. Blackburn, “Protective Relaying :
Principle and Application”, 2nd edition
Marcel Dekker Inc, 1998.
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