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1 INTRODUCTION

At the request of Hubbell Power Systems, three 27 kV individual phase reclosers, manufactured by Hubbell
Power Systems, and controller, manufactured by Beckwith Electric, were subjected to Simulated Surge
Arrester Operation (SSAO) tests in accordance with IEEE C37.60/IEC 62271-111:2019. This report
summarizes the results of the tests performed.

2 TEST OBJECT INFORMATION

The test assembly consisted of three individual phase reclosers, a control unit, and a junction box used to
interface between the two components. The test objects were identified based on the nameplate information

as follows:

Recloser
Manufacturer:
Type:

Rated Voltage:
Rated Current:
BIL:

Serial No.:
Condition:

Recloser Controller
Manufacturer:

Part Number:
Serial Number:
Condition:

Junction Box
Manufacturer:
Drawing No.:

Hubbell Power Systems

Individual Phase Recloser

27 erms

800 Ams continuous, 16 kAms interrupting

150 kV

HPR1223120020, HPR1223120043, HPR1223120045
New

Beckwith Electric
M-7679-V6L1MLBELW2C0000-0
8558

New

Hubbell Power Systems
RF-108414-D

3 GENERAL INFORMATION

3.1 Purpose

The purpose of the test was to verify if the test object complies with the requirements of the standard.

3.2 Witnesses

Name
Kaushil Patel
Hung Tu

Company
Hubbell Power Systems
Hubbell Utility Solutions/Beckwith Electric

3.3 Tests Performed

Test Standards/Specifications

IEEE C37.60-2019

Clause 7.111.2 — Simulated surge arrester operation test

Report ID: PL-05677 REP2
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4 SIMULATED SURGE ARRESTER OPERATION TEST

General Information:

Standard IEEE C37.60/IEC 62271-111:2019, Clause 7.111.2
Test Date 2025-02-03 to 2025-02-05
Test Leader Gaurav Patel

Environmental Conditions:

Ambient temperature: 85-104°C
Barometric Pressure: 749.2 — 760.6 mmHg
Relative Humidity: 241-319%

Test Conditions:
The test was in accordance with the test set-up requirements outlined in section 7.111.2.2 of the test standard. The
controller was energized and operational during the tests with settings as follows:

a) Value of trip point (pick up setting) not to exceed the rated load current of the device;
b) Reclosers set for the maximum number of operations to lock-out;
c) Other settings for normal operation consistent with a) and b) above.

The junction box was connected at the mid-span of the control cable such that the control cable remained parallel to
the #12 AWG ground wire for as long as practicably possible. The junction box was bonded to the frame of the
recloser. The frames of the individual phases were bonded together using #12 AWG wire.

The surges were applied using the following test levels and configurations:

Test Voltage: 105 to 135 kVpeak

Surge Current: 5.4 t0 6.6 KApeak

Surge Voltage time to flashover: 0.7t0 1.7 us

Surge Current rate of rise: 5 to 10 kA/us (over the initial 2 kA rise)

Configuration Switch HV Applied Conditions

A Open Source Terminals 15 positive and 15 negative surges
B Closed Source Terminals 15 positive and 15 negative surges
C Closed Load Terminals 15 positive and 15 negative surges
D Open Properly Rated Transformer 15 positive and 15 negative surges
E Closed Properly Rated Transformer 15 positive and 15 negative surges

Requirements:
During the application of surges, the control shall neither close the recloser/FI from an open position nor open
(trip) the recloser/FI from a closed position. No change of state shall occur or be reported.

Following the tests, the recloser/Fl and control apparatus shall be capable of performing all normal functions
without impairment. The following verifications shall be made following the test if supported by the controller:

Communicate with an external computer;

Open and close the recloser;

Upload event(s) or oscillography captured;

Receive a program download;

Receive a firmware download

Perform the rated maximum number of sequence operations at any convenient pick-up level.

Evaluation:
No change of state of the recloser occurred during the application of the surges, and the controller successfully
performed all the above verifications at the conclusion of the test.

Result:
PASS

Note: The rate of rise of the surge current exceeded the 10 kA/us limit in certain configurations. However, since this condition represents a more severe testing scenario for the
objects under evaluation, the test results remain valid.
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APPENDIXA EXAMPLE SSAO WAVEFORMS

No. 11
LI frontchopped

Upk max: 110.278 KV
Upk min: -34.763 KV

TRor :81.358 kVWV/us
Tec :1.286 us

CH1 @ (Blue Impul) Divider606.000 V/V Level:100% Sampling:250.00 MS/s Range:=500.0 Vp TriggerLevel 10%

Figure 1. Example positive surge voltage waveform

,,,,, 7 kA S A O S R R
No. 11 |
..... & e - - LI frontchopped ...f i
Ipk max: 6.523 kKA
Ipk min: -462.172 A
""" S e vt o per s e W o T 61 6 B v
,,,,, 4 KA
..... ERNE
,,,,, 2 kAl
,,,,, send
1;) us 350 us 450 us 5C
----- -1 kA i B B S S D SR LS R R A i
CHZ : (Pearson CT) Shunt:25.000 mOhm Level100% Sampling:250 00 MS/s Range:=200.0 Vp TriggerSiave

Figure 2. Example positive surge current waveform
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T

----- 20 KV -

30 us 40 us

LI frontchopped

~Upk max: -110.693 KV
Upk min: 35 190 kW
Ror : -80.552 kKV/us

Figure 3. Example negative surge voltage waveform

10 us 20 u=s =0 us 40 us

No. 24
L1 frontchopped :
Ipk max: -6.594 kA

Ipk min: 429.212 A

Ror 1 .OO‘O NIUus

B S o e

N EStatitted o Sty Bt B St o RO

L e e e S B 0 e L S S L

Figure 4. Example negative surge current waveform
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APPENDIXB MANUFACTURER’S DRAWINGS
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Figure 7. Controller cable pin diagram
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FROM: 32-PIN CONNECTOR TO CONTROLLER

BECKWITH/SEL RELAY TO IPR INTERFACE BOARD

RF-108414

Pl CIRCUIT SUMMARY |

Lo FROM 1o 10 10
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VIY P | REI0IS1Z | GREY an B PeT 2
. PNC | REI0IS124 | WHITE [ - PN
M PO | REI0IS120 | BLACK [ - AN+
V3Y 1 PiN-E - = 7 : 2

| PN | REI0IS128 | RED om s

PG | RRI0IS130 | BLACK om Prel

PIN-H - - . -

PiN-]__ | REI015128 | RED 6N PN
st B2 AN &n s |
jil PIN-L am > PN-I0 |
TRIP2 PR [T PiN-2 s
W_wmm P o PN
CLOSEL 6 = PP am PN3 |
D Ty Peer | RIS | PuRRLE o s
CIOSEZ_8
- e PINS | R1015125 | BROWN om0 Prer
osEs 0| 2 FineT RRI015130 | BLACK 10 Pt

P | REI0IS127 | ORANGE | 1OW Prs

9293106 PRV | RR10IS123 | YELLOW 0w Pn-s
m Prew | RRI0ISY | GREEN I Prei0
CABLF SHIFLD == PeX | REI0IS132 | e m Pt -
£t R Py | RRI0ISW | oReen & - Pirs
@ PN | RFI0ISI28 | RED [ . ]
T3V WET v B - .
[ o
e =
47 5 ]
5343 TR s =
TS Pird [ . Pired.

P an - Pire3.

L amN - PIN-1O

] i . PG

IPR SWITCH DIAGRAM
Protsction 1D

LOAD SIDE
A 1GT & VD)

T Pasea

551 Cr cammon )

A1l voemaw

Vo Prase v
V0 Gomman v

Lich st (8. o FLock poson)
Lnek a5, W opaned  ck possen)

W] Chomn stabe i, R cmad # o pasticn)

€] Aurkary Daist Sommen for) bl

Auxbary Gontect e, | osed i Cpes pociton)

W] by Dot -,  cloaad il Close posion]

{Sama Pirout for P4, PS, and 6]
CIRCUI SUb U WARY
o
colon | Lenem {ooasoiznss)
21
VHITE L) FIN-S.
sovn | am Pir-1S
ssowm | am Pt
sacx | am P
RE-1015-132 BLUE 8N Pi4
wiosy | ommn | em Pz
RF-1015-131 PURPLE am PiN-2
welois2 | veow | am i
7 | ORANGE am PIN-G
) am P
ore | am e
et
sg
Pon
i

0o

MHL M5 MHE MHT MHS

To : TO IPR SWITCHES

9293166

o Design: RE-108410 PR Interfsce PriPcb o] [
| oommsommcot Sheet Name: PR Eterface SchDoc (RFL Electromcs, Inc)
. S= B [DWGE RET0T (v D 353 Fowerville Road. e
1 e KOED CheckedBy- * “Approved By, FW Boonton, NJ 07005 USA L=
— 2 = oo <
i File - C WsersrdefonsaOneDirive - HUBBET LINC adkup PR Fianction-box RevD nProgress Aliam 13173000 releaca AT R 00 PR Tarerfoce (17
T @ il Thi 1 erty of RFL Electronics/Hubbell No publ Gistrbution or copies
maybemade £RFL el Unpublished - All wnder

Figure 8. Junction box wiring diagram
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APPENDIXC PHOTOGRAPHS OF THE TEST OBJECT AND SETUP
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Figure 9. SSAO test setup. Configuration A or B
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Figure 10. SSAO test setup. Configuration A or B
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GROUND CURRENT INPUTS
_ VOLTAGE INPUTS

/o opTIONS| EL |

RECLOSER TYPE|

T 1 (SERIAL)

| -544.237¢
WWW.beckwithel 7
A !;eck\n__r thelecty, .com

Figure 11. Controller nameplate
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APPENDIXD EQUIPMENT CALIBRATION

Description Manufacturer Model Powertech ID | Calibration Due
Impulse Analyzer System | Haefely HIAS 744 | 34780 Jan. 30, 2030
Impulse Voltage Divider Interworld R-450 HV10442 Jan. 30, 2030
Current Transformer Pearson Electronics | 3025 H10056 Oct. 29, 2025
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