FORM-004 - PROTECTION FUNCTIONAL TEST

BSH®7|-RIEL7| 7|sAlEl 7|20 A8 2

4, CT/PT 3|2 &

Al&iZt sttt ofL|2t AH| identity, Q1 MY, AIEZH|Qt A, pickup- SEHA| _ Ol frie M5
2!, trip Azt XY

Zt, relay-to-breaker trip chain, Z&2-SCADAS} As-left 2715 Z2 AIZIHS 2

LT




IDENTITY

& APPROVED BASIS

o the-2l=-88 7|12

Attt wEL 2ol

[ —_

Panel-Feeder-Bay ID

HHT| HIZ=A-2-

Firmware-Serial

RIEE7| WIZAL2R

Trip unit-Sensor/Rating CT/PT H|&-34-30] DC control-Trip coil B
plug
AE-AMHHS xeis{7h-LOTO WS AExt-xHA 23|-5ol zHelx}
EMIIE HYI|IE As-found
Single-line:AC/DC Setting file-Revision-Hash #E HA- AN 4Y-seal
schematic

Z

Trip matrix-Logic diagram

Protection study-&°2It&

SX|-0)2hel-Hl<lH 2

() Bo-co-ygne.o

-

=9| ¢ IDE =

D CT/PT CtX}l-test block-CHeH7HEE AA S &tolst

Relay output®
b

AHASE ZAH

ME 21t S| A|-RevisionS HES

E{ breaker-alarm-SCADAJ}X| A|



SAFETY & TEST PLAN

@ A|S{EFALXIH|- 0124 . SCHE 7

A8 /4 A EEH| HIZAL- 2 Serial-13/7|s&t9l Lead-adapter-test plug
F¢ 2lxl-terminal H=2-Z5M reference A -HA|-HS Test plan-Revision

AE S3-7H-0l SEH- NS ot wel

rIr

A

P
=

M-2Z} £t stop limit-rollback-H|&toi2t

i

EIX| 45

[ EJ O O
L
ﬂ
oo
mjo
ofm
p-]
o1
E 3
*l
]
0 o 0O 4
12
]
oot

A trip-interlock-S ™™ X| gkt AU3|- =+ 2 BHM.

°|0| U12|'o|' %% 3|‘x| =
Ol A5HX| 242 pickup-trip-alarm-E4l-breaker

STo| Trdst Hio| oS

¢! setting file-study-M8%x7

g3

_]|°Il

0|

Jton

B

Iolo| &

Test lead-CHel-test mode H|7{2t 3|22 HAS




ELEMENT & EXPECTED RESPONSE

@ =0 A A A K- =K
Eg-u-—l—'ood E-Io.lkl%'lll:.ll
AEH

-Sequence

Function-Element Enabled-Mode

HEZE L= HZA Z2M2 HE OAIGS Y HAUSE AR AELILE SQlE HSHZT HE setting file- Y&tst 2 2
Mol M=} ol dgtS 7ISELICH



CONTROLLED INJECTION RESULT

Lot Te2k-Pickup-SEAlZH-E3 At

Element-:Case |F¢ x|
Quantity-Phase-Timi -Ti Pickup-Time
z z z z z
z z z z z
7 7 z z z
z z z zZ /
z z z z /

Ofl&z} ChE Zak- AR ALR-7HE-4d 1P glo] BES A2

—_




TRIP CHAIN & BREAKER PROOF

® Relay outputE| X}Ct7|-ZE-SCADAMK|

2 o As-found-91Z2H | Al xH5-EHY Ofl & El-AlZE X SEf-AlZH g#g-0d

0|>|

Relay trip output

Wz Z Z Z Z
Lockout-86-Interposing

Wz W Z Z Z
Trip coil-DC circuit

Vz Vz V5 V Vz
Breaker main
mechanism

Wz Wz Yz Wz Vz
52a/52b-position
feedback

Wz Wz Z Z z
Alarm-SOE-SCADA-rem

Wz W Z Z Z

Control voltage ®/E5/£  Breaker operation Spring/charge-close/trip Event-oscillography-SOE
counter AER fri L]

Secondary injection0| A|Z7| 7|4t logic-E= S SRIFIHENE CT 1XI3| £, sensor, trip coil, breaker mechanismt &
HESAZIL D5 SHE A2 OfELICH AlRSH AAHQF ARistX] %2 FAE 22&LICH

N




RESTORE & HANDOVER

@ As-left 231-0|Z=.20l

(= B

(] Al lead-jumper-short-ground-test plugZ |
At

(] &% setting file-Revision-hash} relay &K &

HS Hchz=gt

(] Trip/close-lockout

reset-interlock-local/remote-autoreclose AEf

£ golgt

O

CT/PT test block-Et2h-F=
]

-HfM-sealS HAMAEN

Test mode-force-bypass-inhibit-maintenance
flagE H[74&

Event-SOE-oscillography-A|&Z1} 21211 A|27|

O S
= =gt

(] Y= TUA-2H-SCADA HEROIAI MEL [ ] 37-AH-HX|-HYTY clearance?t | HEUS
Aa-olAg S0l

As-left Open items Follow-up

Z|Z setting-breaker-relay 0jAI-0|AE-=X|-HsH2H MR-tz x]- = Qix}- 7|5

el

Y /
/
Fe oy-H 8 Hel-WEY = -rollback EH
4
AR} H3 7|18dE 23 44| | ord-Z3 3
222l M- A2 M- AEZA B RPN =3.0/28 7|3 Sol



FORM-004 - PROTECTION TEST RECORD
At RS SR M Z2E HALIL,

Identity - Approved settings - Injection - Trip chain - As-left release

Q vxue @ 271=y

Relay - Breaker Settings file - Hash Test set - Leads Relay - 86 - Coil
CT/PT - Trip circuit Study - Expected Quantity - Phase Breaker - Aux contact
Drawing - Revision Test boundary Pickup - Time Alarm - SCADA

e
S|2-4F-CT/PT ZAI7t 2Y&sirLt}, AlgZu| FA-5 : Y2 2o Al#s}x| ehsLict

Helot 01A4E BAIE 22| 7|=FCt

NS TEHIEO|D AR DAL MH| W BENT WA 82H7|Z0| ofgLct,

SH 272 HE F

o OSHA 1910.333 - X235l qualified person, A|& & Z7-jumper-ground ®|72t THEH © QI clearance

o OSHA 1910.334 - A|&IXt X}, A[&1&H|-lead-connectorl| &AHAARL 3|2 -5 B

o |EC 60255-1:2022 - measuring relay2t protection equipment2| 25 QFALEHAIE 7|& |7

o Schneider Electric FA291198 - Micrologic 1 A| & primary injection2Z phase metering-rating-trip chain ®1Z &2l

« ABB Testing Circuit Breakers Using Ekip Connect - X|& &H|-softwareE 0|88t secondary injection2t trip unit Al
e

« SEL, Beyond the Relay Protection Upgrade Program - CT/PT terminal2E{ secondary injection,
logic-functional-SCADA 2I77kX|2] commissioning &7

34 X2 2olY: 2026-07-23. 1Xt =&, 2&t ¢!, relay calibration, breaker trip chaint end-to-end AI&2 MZ CHE HY

EH
[=] =
LICH A2 Feet 22 firmware-CT/PT-ES8 X HE-Z7HAIKE-AHJ-OEM ZX}-25{7tet MY 7|=Xte| 52l 7|Z= X


https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.333
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.334
https://webstore.iec.ch/en/publication/59762
https://www.se.com/us/en/faqs/FA291198/
https://library.e.abb.com/public/05ae398cd71b4d0ead09a1b68fb5a30c/9AKK108468A6055%20Testing%20ABB%20Circuit%20Breakers%20Utilizing%20Ekip%20Connect.pdf
https://selinc.com/api/download/140377/?lang=en

