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Agenda

What is a Motorized Ganged Air-Break Switch (MOAB)?
Product Development — Advanced Automation Tech Lab

Distribution Automation (DA) Protection highlights & Why a
MOAB?

Conclusions
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ORU Gang Operated Air Break Switch
(Siemens GOAB)
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Motorized Gang Operated Air-Break
Switch (Siemens MOAB) ’ F
e‘

- _— " A

MOAB Motor Enclosure to Operate the Switch without a ground
operated handle. Motor provides 600 Ft-Lbs Torque 4
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MOAB - Integrated Current Sensor

* Low profile Current Sensor

* Low Accuracy — plus/minus 5% full scale

* Good for Fault Indication, not used for power calculations S
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MOAB Control Box

MOAB control box Operates the

Switch
- Locally via Toggle Switches
- Remotely via SCADA

SIEMENS

v o EO B8 7
CYCLE COUNT
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Schweltzer SEL-734B

~ * Customer Programmable
with Analog and Digital I/O

* Demand Meter Historical
Storage

* Power Quality Meter (Trigger
Oscillography, Flicker Meter,
VSSI, Harmonics)

ADO NOT lISE )

e Still no “DOES EVERYTHNG” * Communications- Serical
Microprocessor Controller in ~ and Enet SCADA, Local
advanced distribution Bluetooth

automation...
7
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MOAB SCADA Operations Screen

i view, | ExtraFornis S5etom o

SEL| Soncine SEL-734B

LA RATURIES ADVANCED METERING SYSTEM

- REMOTE OPEN/CLOSE ONLY ---

VOLTAGE 51
VOLTAGE 52
DOOR FUSE QUT

FPHASE 3 FAULT

AUTOMATIC

NON-AUTO

PHASE 2 FALLT

FHASE 1 FAULT SCADA ON

SUPERVISORY

SCADA OFF

NOTE LINE 1: NOTE LINE 1
NOTE LINE 2: NOTE LINE 2
NOTE LINE 3. NOTE LINE 3

Fault Flags in SCADA

(& Orange & Rockland

CIRCUIT TAG NAME:
POLE NUMBER:

DEVICE TYPE:

MASTER RADIO TOWER:

21 Monday September 2015

1911123-MOAB-91/83
57691-39583 RTU 11034

SIEMENS/SEL734B ENABLED
RTU

SPRING VALLEY

COMMUNICATIONS
16:26:58 POLL oK

COMMISSIONED
RTU

Source 2
191113

RTU CHAT. ALARM
RESET oK

RTUTO ED COMM  OK

Source 1
191112

MIDDLE

B == voLT sENsNG

== == CURRENT SEMSING
VOLTS 51 VOLTS 82

PHASE 3 LINE

121 .1

PHASE 2 LINE

PHASE 1 LINE

DODR ALARM. CLOSED

BATTERY
oK
BATTERY
RESET




Product Develo

N

ment and Testing

\‘;l/\-

o CEOET N R

* Lab tested MOAB product from Siemens — hardware changes implemented
* Wrote Operational code, tested product from switch through to SCADA
* Enhanced Fault Flag Curve testing by injecting fault current through both a Recloser and MOAB

controller simultaneously to ensure a Recloser Trip = MOAB Fault Flag always 9
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Recloser Use In ORU Distribution Feeders

Typical Recloser Loop

Midpoint &
Sectionalizing

Typical Recloser Loop With MOABs

i B A A

<
Midpoint &

Substation
Breaker
Sectionalizing
Open
Tie

) SR S~ SR S\
10
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Recloser Time Overcurrent Curve

m——— Phase-Phase Graph 133 s N OAB Calculated

4000
3500 Recloser TRIPS
E 3000 ——MOAB Faultt FHi rag set
e Anywhere Above C
=L
= 2000 nywnere ove curve
£ 1500
-
“ 1000 —
sgp Jmm——— NO TRIPS when Measured Amps
; in this Operational region
Moo= 00 = o= W o= 00 0 W 00 =t 00 W W W oo N W o= o=t
e e M| dG Mmoo eme Mo’ ooy MRe s
- W Q9 M~ = W e M M~ M~ O ™Moo = M o g
W o gn 0 O M M~ M dn W= ™~ O 82 M~ W0 LU i T VI e A A Iy
0 M~ wm = = M &N ™ 4 — 4 —
Cycles (1/60 sec)
* Time Overcurrent Curve found in Cooper (Eaton) Form 6 Recloser (for Trips only)
* Recloser Controller will trip several times and finally Lock Out Open if Fault Current remains
* Recloser Switch Mode Fault Flags use Pickup Flat line ONLY
11
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Distribution Protection Coordination

Time-Current Curve
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Too many reclosers on one feeder leads to COORDINATION issue.

Coordinated

Miscoordinated
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Recloser Use In ORU Distribution Feeders

swsaion 1 YPical Recloser Loop after Fault Clearing and Auto Sectionalizing

LOCKED OUT
- ®
Substati . )
BureZI?elron S:"J;gopﬁ::itzﬁlg \
Fault Location
LOCKED OUT
Open
Tie
Substation

us

Substation
Breaker Midpoint &
Sectionalizing

Typical Recloser Loop With MOABs After Fault Clearing and Auto
Sectionalizing

LOCKED OUT /‘\(
ZMX

Breaker " FAULT FAULT Wapoint & FAULT |
Flag Flag Sectionalizing Fl ag Fault Location

Substation
Bus

LOCKED OUT

&>

Open
Tie

Substation
Bus

Substation
Breaker

FAULT FAULT wigpont & FAULT FAULT 3
Flag Flag Sectionalizing Flag Flag l
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Recloser Use In ORU Distribution Feeders

Typical Recloser Loop With MOABs After DS Manual Sectionalizing and

Restoring

SBubstation MANUAL OPEN
MANUAL CLOSE

MANUAL OPEN

Substation

Breaker Midpoint &

Sectionalizing

Closed
Tie

Substation
us

Substation

Breaker Midpoint &

Sectionalizing

1) Find the Loop Midpoint, Sectionalizer, or Substation Breaker in Lock out.
2) Look for MOAB Fault Flags down stream of the device in Lock Out.
3) Open the last MOAB with a Fault Flag, and the very next device (MOAB or Recloser).

4) Restore all available sources by energizing with Reclosers only, put MOABSs in desired state while
De-energized. 14
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/15 Recloser Fault Flag Use for

Ionalize and Restore via SCADA

Circuit 43-5-13

COMMISSIONED
16061
43513-43113-TR-39/15
54639-38415

COMMISSIONED

FE/MNOWVA 16067
so OPEN 43513-43113-TR-90/15
vsi1-1: 1181 IM: o S54190-37715
VES1-2: 1241 12: 0 52 F&/MNOWVA
v81-3: 419.1 I13:0

vS2-1: 1224 In: 0 OFEN
s1 Vs2-2: q21.6 VE1A- 1178 -
v§2-3: - - -
vl VS1-2: 1213 12

o

COMMISSIONED COMMISSIONED COMMISSIONED COMMISSIONED COMMISSIONED o

16062 059 16058 16043 168072 COMTE'E%E;ONED S ¥§1—f: :gg.: I|'_>.: g

— 1 2-1: X n:
Substation: Darlington 43513-CSR-10/27 43513-MR-76/74 43513-CR-09/6"1 43513-CR-52/90 43513-CAP-43/71 A43513.SR.TS/64 van o 1mma
Circuit: 43.5.13 54610-38427 54576-38174 54109-38161 54052-37790 54043-37771 A075. 27764 veoa- a7
Breaker: 43-528 FE/NOVA FB/NOVA FE/NOVA FE/NVWE COOP/SEL734B EG/NOWVA
N A ’ cLosED A ’ cLosED $ ‘ cLoseED &\ cLoseD )&\ @
A

AVE-S I

118.4 vS1-1: 119.2 - 203 175 VS1-1: 1193 HM: 122 VS-1: 116.4 M: 127

VS1-2: 120.5 VS1-2: 1226 1 149 > 102 12: 85 VS-2: 1209 z
VS1-3: 121 VS1-3: 121 13: 132 VS1-3: 120.3 13: 98 13: 77 VS-3: 117.3 13- 77
In: 78 In: 84 In: 59 In: 83
" " " COMMISSIONED COMMISSIONED
COMMISSIONED 16055 16056
16054 43513-5R-70/81 35813-43513-TR-09/03
43513-43313-TR-01/99 53770-37481 53709-37403
54101-38399 FE/MNOVA FE/NOVA
=l FE/NOVA cLosen s2 =1
A oPEN . . oPEN
VSi1-1: 21.5
VS1-2: -
s2 vSi-3: COMMISSIONMED VS1-1: 1202 1:0
vs2-1: ! 16073 vSsi-2: 1226
Vvs2.2: 1223 :3f s 43513-CAP-09/15 VvSi1-3: 121.9
VS2-3: 119.8 " 54009-37215 vsz-1: 118.2 In: 0

OP/SEL734B V§2-2: 124.7

vS2-3: 120.5

A MERCK MEDCO

GV SECTIONALIZER
54032/37244
MNOMN-SCADA

VS
vE-2:
VS-3:

NOTE@INE 1: NOTE LINE 1
NOTE @INE 2: NOTE LINE 2

NOTE MNE 2 NOTE LINE 3

* " Time 17:18 OUTAGE 1366 Customers — Circuit Breaker 43-5-2B & Recloser 70/81 Auto Open
* Time 17:18 — Recloser 76/74 DSCADA Fault Flag
* Time 17:18 — Recloser 10/27 DSCADA Fault Flag
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/15 Recloser Fault Flag Use for

Ionalize and Restore via SCADA

Circuit 43-5-13

COMMISSIONED
16061
43513-43113-TR-39/15
54639-38415

COMMISSIONED

FE/MNOWVA 16067
so OPEN 43513-43113-TR-90/15
vsi1-1: 1181 IM: o S54190-37715
VES1-2: 1241 12: 0 52 F&/MNOWVA
v81-3: 419.1 I13:0 OPENM

Vvsz2-1: 1224 In: 0
vs2-2:
=1 VS82-3: :z;i A VS1-1: 1178 M- 0
COMMISSIONE COMMISSIONED COMMISSIONED COMMISSIONED COMMISSIONED COMMISSIONED vs1-2: 121.3 120 0
16082 059 160538 18043 168072 16057 ¥§1—f: :gg.g I|'_>.: g
— 1 2-1: X n:
Substation: Darlington 43513-CSR-10/2 43513-MR-76/74 43513-CR-09/61 43513-CR-52/90 43513-CAP-43/71 43513.5R.75/64 vas A azee
Circuit: 43.5-13 54610-38427 54576-38174 54109-38161 54052-37790 54043-37771

54075-37764
F&/NOWVA

VS2-3: A7

Breaker: 43-5-28B FE/NOVA FE/NOVA FENWE COOP/SELT34B

}v‘ == cLosED % =

VS1-1: 119,?: M: 203 VS1-1: 119,!; M: 175 VS1-1: 1193 11 VS-1: 116.4 I1: VS1-1: 1183

VS1-2 2.6 1 149 VS1-2: .6 VS-2Z: 1209 = VS1-2: 123.3

1 D132 VS1-3: 3 13: 98 VS-3: 117.3 13: 77 V51-3: 119.4

: T7TEe 1 84 In: 83
n COMMISSIONED COMMISSIONED
COMMISSIONED 16055 16056
16054 43513-SR-70/81 35813-43513-TR-09/03
3513-43313-TR-01/99 53770-37481 53709-37403

54101-38399 FE/MNOVA FE/NOWVA
=l FE/NOVA cLosen s2 =1
OPEN
oPEN VSi-1: 123.9 A

VS1-2:121.5
118.4

VS1-:
VS1-2:

s2 vS1-3: 11: 30 COMMISSIONED VvS1-1: 120.2
vsz: 12: a0 16073 VS1-2: 1226

vs2.3: 12: 70 43513-CAP-09/15 VvSi1-3: 121.9

vsz-3: - a2 54009-37215 vsz 1. 1182
COOP/SEL734B vs2-2: 1247

vS2-3: 120.5
VS-1: 4154 1:

Vs 24244 12:
VS-3: 4472 13-
n:

S

LX-N-N-1

MERCK MEDCO
NOTE LINE 1: NOTE LINE 1 GV SECTIONALIZER
54032/37244
MNON-SCADA

NOTE LINE 2: NOTE LINE 2

MOTE LINE 2. NOTE LINE 3

* Time 17:21 - Recloser 76/74
* Time 17:23 — Recloser 09/61
* Qutage in YELLOW

DSCADA Manual Open by DS Ed Molina
DSCADA Manual Open by DS Ed Molina
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5/12/15 Recloser Fault Flag Use for

Sectionalize and Restore via SCADA

Circuit 43-5-13

COMMISSIONED
16061
43513-43113-TR-39/15
54639-38415
FE/MNOWVA

COMMISSIONED

16067
s2 oPEN 43513-43113-TR-90/15
vs1-1: 1181 M:o0 54190-37715
/%\ 0 VS1-2: 1241 12:0 s2 FE/MNOVA
VS81-3: 1419.1 13: 0
Vvsz2-1: 1224 In: 0 OFEN
=51 VS2-2: 121.6 A\
VS22 q23.4 vSs1-1: 1178 M- 0
COMMISSIONED COMMISSIONED COMMISSIONED COMMISSIONED COMMISSIONED COMMISSIONED |S1 Soi2 1213 120
16062 LEE) 16058 168043 18072 16057 vS1-3: :gg-g I'?-f g
Substation: Darlington 43513-CSR-10/27 43513-MR-76/74 43513-CR-09/61 43513-CR-52/90 43513-CAP-43/71 43513.5R.75/64 CaEes ™
Circuit: 43-5-13 54610-38427 54576-38174 54109-38161 54052-37790 54043-37771 075 BrTEa D az
Breaker: 43-528 FE/NOVA FB/NOVA F&/NOWVA F8NWE COOP/SEL734B FE/NOVA
’v‘ A CLOSED $ CLOSED A CLOSED CLOSED
Pl ) i <&
VS1-1: 11893 H1: 203 VS1-1: 1185 H: 175 VS1-1: 1193 VS1-1: 1183 M- 8
VS1-2: 1226 12: 149 VS1-2: 1236 VS1-2: 124.4 VS1-2: 1233 12: 39
VS1-3: 121.9 13: 132 VS1-3: 120.3 = VS51-3: 121.9 VS51-3: 119.4 13- 2
In: 78 In: 84 In: 59 COMM|SS|O|-\|§3D In: 36 COMMISSIONED
COMMISSIONED 16055 16056
16054 43513-5R-70/81 35813-43513-TR-09/03
43513-43313-TR-01/99 53770-37481 53709-37403
54101-38399 FE/NOVA FE/NOWVA

S1 FE/NOVA cLosen e oy
A orEn $\ ‘ vs1-1: 122.9 A SPEN
vS11: 1181 1M: VS1-2:121.5 O
52

o

VS1-2: 1246 12: 0 VS1-3-118.4

VS1-3: 119.6 12: 0 - 30 COMMISSIONED vsi-id 0z M:o

VS2-1: 123.2 In: 0 12: 40 16073 vsyl | 26 I2:0

Vvs2.2: 1223 12: 70 43513-CAP-09/15 vsi-al 1 ve  13:0

vsz-3: 119.6 In- a3 54009-37215 vsz4 1.8z Inzo
COOP/SEL724B vsz/l @ 1247

vsz i 120.5
V5-1: 14154 11: 0 @
Vs 24244 12:

o
VS-3: 1172 12: 0
In: 0

A MERCK MEDCO

NOTE [INME 1: NOTE LINE 1 &Y SECTIONALIZER

NOTE  INE 2: NOTE LINE 2 54032/37244
MNOMN-SCADA

NOTE | INE 2. NOTE LINE 2

* Time 17:30 RETURN 129 Customers — /[ ircuit Breaker 43-5-2B Manual Close by SO
* Time 17:33 RETURN 209 Customers — / Recloser 09/03 Manual Close by DS
* Time 17:35 RETURN 779 Customers — Recloser 01/99 Manual Close by DS (1117 of 1366 power restored in 14 min)

17
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Recloser & MOAB Fault Flag Curves

— Kyle Curve 133 Step Function -MOAB Claculated
45000
4000
3500 Final MOAB Fault
Flagging curve fits just
3000 below Recloser trip
7 curve
E 2500 -
= ” First Attempt MOAB
£ 2000 Fault Flagging
3
1500
1000 /
Pickup Setting as used by Recloser
»00 for Fault Flagging in Switch Mode
0
N33 g83IRRAE @l Im3dSdialiaden@d8333
M~ M — 2 O Ehﬂmxﬂﬂhi‘“mﬂﬂﬁrmmﬂmmmrﬂhﬂrﬁ 4 P~ o= o o 0
Wow M~ o= = Ul ™ M~ = o0 o™ o = = O 0 M~ W v o o LI o o I I o | =
2 M~ W W W b o o o Y o T Y o O | = — -
Cycles (1/60sec)
18
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Recloser & MOAB Fault Flag Testing

S ©® 3 E::5 T Omicron

= _ , A 3 T
PPeeP0@O®® = = 65t i
“jecce ......._**:E : =5 Ze\ Computer
Neutral Return

Recloser f Current 3-Phase
Current

—

—
—
—
P~
—
—
—
e

3-Phase
Current

Omicron Generator created fault current that flowed through the MOAB &

Recloser to test each fault setting. 19
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Product Development and Testing

Phase-Phase Graph 163 {#] AcSELerator® Quickset - [Settings Editor - 5G MOAB ORU MET V107 PRODUCTION VER 0 (SEL-734 107 15.16.02]
N R = Ciiews s oo s e aMOAB Controller
=] N - ABE et ore
Cycle Offset 5 0.05 T
Phase-Ground Graph Not Used Exponent 530 5.3 | Eeen

[L"SCOTR] = NOT SVOTT ## RESET CYCLES WHEN BELOW MIN PICKUP##
Minimum Trip 480 Amps Current Offset 10 0.1 [L"$V03] = MV28 > MV17 #2TRUE WHEN CYCLES ARE ABOVE CYCLE OFFSET a E a I n O e
[L*MVDZ] = SVD3'MV28 - MVIS)/MV15 - MV1T) - D 99°(NOT SV03) ## USED FOR CALC

Minimum Trip 600 6 [L"MVO3] = 1+{MV11 - 4FMVO2/*(1 + (MV115)MVI2/6(1 + (MV116)"MVD2/7) & USED FOR CALEULATING KYLE CURVE AMP&t

Time Multiplier 3 Ground Min Trip A80 18 (L MVI4] = (MY 111 MVOZAZ 10V 1-27MVI2/3 (1M1 1-3MVIZ/"MVIE) 4 USED FOR CALCULATING KYLE CURVE AMPAS
) . : [LMVZS] = MV12+MV10ACYO™(1+h 11" MVOZ"(1+MVO4) 3 KYLE CURVE AMPSHH
Time Adder sec Calculation Point 225 2.25 [L*SVD4] = VA_MAG < 20 it TRUE WHEN VOLTAGE GOES BELOW 17VAC SECONDARY:##
1] ~

. . L°SVI4PU] =04

Min Rsp Time Not Used sec Calculated Value 1763 17.63 {L“SVD&DO]]- i
Output Values [L*SCI2CU] = R_TRIG SV4T ## COUNTS UP WHEN VOLTAGE GOES TO ZEROA#

— | [L*SCO2PV] = [UV*L_SCT2PV]
Min Trip Mult [L"SC02R] = NOT SV32T) OR (R_TRIG RESET) OR (R_TRIG RE16) 2 COUNTER RESETS WHEN THE EVENT HAS CLEARED OR THE RESET BUTTON IS PRESSEDSS
Time Delay Not Used Beg Blank Inputs means disabled [L"SET16] = SV21T AND SVO4T ##FAULT FLAG WHEN VOLTAGE GOES TO ZERO AND P-P CURRENT IS ABOVE TRIP VALLIE OR P-G CURRENT IS ABDVE PICKUP#2

[L"SET17] = SVZ2T AND SVO4T ##FAULT FLAG WHEN VOLTAGE GOES TO ZERO AND P-P CURRENT IS ABOVE TRIP VALUE OR PG CURRENT IS ABOVE PICKUP##
Change Values Above [L"SET18] = SV23T AND SVO4T ##FAULT FLAG WHEN VOLTAGE GOES TO ZERO AND P-P CURRENT IS ABOVE TRIP VALUE OR PG CURRENT IS ABOVE PICKUP##
[L"RST16] = R_TRIG RESET OR R_TRIG RB16 OR R_TRIG SC32QU ##Ht:f RESET FAULT LATCH WITH FACEPLACE PE OR DNP SCADA SCREEN PB OR WHEN FAULT CLEAR TIMER ENDS ##4
[L"RST17] = R_TRIG RESET OR R_TRIG RB16 OR R_TRIG SC32QU ##Hf RESET FAULT LATCH WITH FACEPLACE PE OR DNP SCADA SCREEN PB OR WHEN FAULT CLEAR TIMER ENDS %4
[L"RST1 B] R THIG RESETOR R TR\G HE‘IEOR H TH\G SCBZQU HAHHA RESET FAULT LATCH WITH FACEPLACE PB OR DNP SCADA SCREEN PB OR WHEN FAULT CLEAR TIMER ENDS ####

e Phase-Phase Graph 163 == MOAB Calculated

4 h|[4 [

4000 = ;
Desigt | GENERAL SETTINGS
3500 —
— Potential Transformer Ratio (Design Template Variable name: 1_PTR)
7 3000 I a C 15000 (1] [Co) Rense = 1.0000. 100000000 (SUGEST
£ 2500 /
Current Transformer Ratio  (Design Template Variable
=2 2000 120.0000 |j [0 Range = 1.0000.6000: )
£ T A
= 1500 =
= I name: L_MV05)
Y 1000 / mis .
500 F(—’/ - i i ) (Design Template Variable name: L_5V32D0)
0 T T T - 1800 i - ;

< W o W N oS oS @@ OW s N m N0 g O 0W W W NN

B g O shB ooE NN o Mg e MO o SF DI o e Part2: 0734009F 241616 DXX6 A3A

S N N AJ4 A0 W!;m N W S N oM m L m WS 4 0O O =

S_ § m g 8 g % g s o RS P RN UENE e SRl TXD[] RXD[] Dis ed COM33: Standard Serial over Bluetooth link 115200 8-None-1 Terminal = EIA-232 Serial File transfer = YModem

;

Cycles (1/60 sec)

Current = +y

This Equation is used in the Excel Tool and in the Schweitzer MOAB Controller to generate
Fault Flags simultaneously when the upstream recloser trips 20
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Current = (oycles — ®)®+@

Curve Examples
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Red — MOAB Curve
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MOAB Fault Flagging Process

Due to limitations in the SEL-734B programming, the Taylor
Series of the Equation had to be used.

A
be 1+ a+ Eg B a s LR lea )
(k=3)(c—a) . . (k—4)*(c—a)
SR s Rl Gy ey

(k=5 s(c—a) (,, (c=6)+(c—a)
(S S (1 E 2 S )

Current =y +

Cc = cycles

22
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MOAB Fault Flagging Process

Begins counting the amount of cycles when it is over the
minimum trip current level.

The MOAB will only fault flag if there has been at most two
losses of voltage. This ensures that the MOAB will not flag

when the tie recloser closes back into the fault.
Fault Current
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MOAB SCADA - Fault Flag Curve Setpoints

SEL-734B Controller Diagnostics

CIRCUIT TAG NAME: 10012
POLE NUMBER: 12345-54321

SEL-T34B Controller Disabled

SEL-T34B Controller Battery Alarm

SEL-7T34B Controller Software Alarm

SEL-734B Controller Hardware Alarm

SEL-734B Controller Diagnostic Failure

SEL-T34B Controller Diagnostic Warn

SEL-734B Controller Settings Change

Main Battery For OPEN/ICLOSE & DC Power Alarm

DC Power Supply/ain Battery Charger Alarm

DEVICE TYPE: COOP/SEL734B
MASTER RADIO TOWER: ORU LAB

27 Thursday August 20156 14:41:52

COMMISSIONED

ORU SEI Version #:
VERSION #

0.00

MOAB COLUNTERS

# OF MONTHS SINCE LAST OPEN OR CLOSE BASED ON LIMIT SWITCHES

# OF IN SERVICE SWITCH OPENS FOR SNUFFER LIFE VISABILITY (>=100AMP)

Setpoints

MARY CURRENT

FAULT

FLAG

SETPOINT:

AMPLITUDE

AARY CURRENT

FAULT

FLAG

SETPOINT:

CYCLE OFFSET

IARY CURRENT

FAULT

FLAG

SETPOINT:

EXPONENT

IARY CURRENT

FAULT

FLAG

SETPOINT:

CURRENT OFFSET

IARY CURRENT

FAULT

FLAG

SETPOINT:

MIMNIMUM TRIP PH TO PH

1IARY CURRENT

FAULT

FLAG

SETPOINT:

MINIMUM TRIP PH TO GND

MARY CURRENT

FAULT

FLAG

SETPOINT:

CALCULATION POINT

FAULT

FLAG

SETPOINT:

CALCULATED VALUE

B ARY CURRENT
—

Enter the setpoints to characterize the Fault Flag curve per location from SCADA
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Recloser Settings based on Protection
Engineering Study Analysis

Simplified Setup 39-2-13 SR 64/02 Proview Settings

Operations Sequence
TCC1 TCCZ2 Min Trip Trip#1 Trip #2 Trip#3 Trip #4

Ph |163 ~||163 ~| 600 TCC1 ~||TCC2 ~||TCC2 ~||TCCZ ~|
Ph Hcls Interval #1, #2, #3 (0.6 17 32
Gd |163 ~||163 ~| 600 TCC1 ~||TCC2 ~||TCCZ ~||TCCZ ~|
Gd Bcls Interval #1, #2, #3 (0.6 17 32
Trips to Lockout |3 2 Heset Time |75
e e e Mullinlier: | Time Adder. MiBSETime
Tec Ph |2 v En |0 | En |0.013 |l En
Gd |? v En |0 | En (0.013 |l En
TeC? Ph |2 v En |0 [ En (0,013 |l En
Gd |2 v En |0 | En |0.013 |l En
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Auto-Calculation of MOAB Fault Curve
Settings Based on Recloser Settings

|z|' ,1-‘ L v MOAB_Fault_Curves Ver00.xlsx - Microsoft Excel
m Home Insert Page Layout Formulas Data Review View Acrobat
L8 v Fe
A B C D E F G H [ ] K L M N 0 P Q
1 This Excel Sheet provides data values for the fault flags in Orange & Rockland Utilities' MOAB Devices using the Cooper Kyle Curves.
2 NOTE: This is not a replication of the Kyle Curves. It is a best fit representation of it.
3 File Name: MOAB_Fault_Curves Ver0O
4 Qrange & Rockland Excel Sheet and Mathematics created by: Brandon Peifer, Temp Aide Orange & Rockland Utilites 2015
5 Curve Optimization performed by: Daniel Holton, Temp Aide Orange & Rockland Utilities 2015
6
7 Phase-Phase Graph 163 SCADA  Field
8 Minimum Trip 600 Amps Amplitude 150 1.5
9 Cycle Offset 5 0.05 Instructions
10 Phase-Ground Graph Not Used Exponent 530 5.3 1) Input the Both Graphs & Minimum Trips desired (Required)
11 Minimum Trip 480 Amps Current Offset 10 0.1 2) Input any other recloser values that are enabled
12 Minimum Trip 600 6 (Blank cells mean disabled)
13 Time Multiplier 2 Ground Min Trip 480 4.8 3) Take the points in light green and input them into SCADA or
14 Time Adder Sec Calculation Point 225 2.25 the light blue and input them into AcSELerator
15 Min Rsp Time Not Used sec Calculated Value 1763 17.63 in the same order as shown
16 Output Values
17 Min Trip Mult
18 Time Delay Not Used sec Blank Inputs means disabled _ Amplitude
19 Change Values Above L = (Cycle—Cycle Of fset )e¥ponent + Curreni OffSEt
i? === Phase-Phase Graph 163 e M OAB Calculated
22 4000 Settings of the Recloser closest to the Breaker
23 3500 on the Circuit should be imported into
24 - 3000 this sheet. The Minimum Trip might need
25 E 2500 to be adjusted to account for impedance.
26 E 2000
27 £ 1500
=

28 Y 1000
29 500
30 ]
31 ZIBATATAGEINAGBI 8 88ERT R8T R

cxMgoroornucd ddn g a8 anowo™~=damrmMuun=
2 B B RIERACRIIR ARSSRARNINEEES

M~ =T —
33 Cycles (1/60 sec)
34
35 *MOTE: Cycles may have repeating values creating false steps
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Leveraging Recloser Settings for MOAB

CIRCUIT TAG NAME: 10012

Phase-Phase Graph 163 . POLE NUMBER: 12345-54321
Minimum Trip 500 ABB Amplitude 1.5 2) Enter g} DEVICE TYPE: COOP/SEL 7348
Cycle Offset 0.05 = : e o MASTER RADIO TOWER: ORU LAB
Phase-Ground Graph Not Used Exponent 5.3 Cal Ccu I ated = AT “"E‘S‘G‘R;ITSSDNEB'““
Minimum Trip 480 Amps Current Offset 0.1 . ) -
73 o ostic Failure
Minimum Trip 6 Va.l ues i ntO
S Wam
Time Multiplier 2l Ground Min Trip 4.8
Time Adder sec Calculation Point 2325 SCA DA
L]
Min Rsp Time Not Used sec Calculated Value 17.63
Min Trip Mult
Time Delay Not Used sec Blink Inputs means disabled
Change Values Above k —
A D A N S SINCI S C O - SE BASED ON LIMIT SWITCHES
e Phase-Phase Graph 163 e M OAB Calculated i
# OF N SERVICE SWITCH OPENS FOR SNUFFER LIFE VISABILITY (=100AMP)
4000
3500
7 3000 l) Enter PP e
£ 2500 - o~ =y Py p——
F 2000 | Recloser
5 - ¥ L G . CURRENT OFFSET
l‘:‘,‘ 1500: - Val ues 5 Y CUR G SETPOINT: MINIMUM TRIP PH TO PH
© 1000 . ] ) S ’ <
500 into Excel
| CALCULATED VALUE
28 N3 TRascE 8nsRea8sna8 | 100l
RENExIadaeIqgar™ a9 MEIADE I Brohfed Seh . .
g= R BmRREs s 2 i 39-2-13 SR 64/02 Proview Settings
Cycles(1/60 sec) | | Operations Seqience

TCC'I TCC Min Trip Trip #1 Trip #2 Trip #3 Trip #4

0.6 ||1ir' | 2
Gd |153J\153J 600 |TCC1J|TCC2J|TC(32J|TCL2J
Gd Rels Interval #1, #2, #3 [0.6 [z [32 |
Trips to Lockout [3 Reset Time
Enmpl e TE e Mulipiler: Tims Adder. MInEERTime
rcer || P2 ¥ En [0 [ En [0.013 | En
Gd |2 ¥ En |0 " En [0.013 | En
Ph [2 ¥ En |0 [~ En [0.013 | En
TCC2 | Ga [ ¥ En [0 [~ En [0.013 | En 27
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Costs & Features of MOAB, GOAB, & Recloser

Installation Cost $16,500 $52,485
Ground Operation YES YES
Visible in SCADA NO YES
SCADA Operation NO YES
Load-Breaking YES YES
Fault-Breaking NO NO
Fault Detection NO YES
Visible Break YES YES
Visible Break from SCADA NO YES

$76,604

YES

YES

YES

YES

YES

YES

With By-Pass
NO

Installation Cost includes: Purchasing Equipment and Hardware, Crew
Rates, Installation, Functional Testing, and SCADA Commissioning (If

Applicable)
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MOAB Imple

b,

mentation

* To Date: Installed and SCADA Commissioned over 20 MOABSs out of about 30 total planned.

* Engineering/Training Dept held multiple training sessions for company and contractor crews on MOAB
Installation, Operations, SCADA Commissioning, and for engineering, Fault Flag curve configuration.

* Engineering, Operations, and the Control Center visited Coned several times where over 100 MOABs
with SCADA have been in service since 2012 for information sharing and lessons learned.

* 30 More MOABSs on order with Siemens to continue MOAB implementation.
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MOAB Advantages

30% less installed cost as compared to a recloser; simpler to install,
operate, commission, and maintain.

Visible Air-break for line crews from SCADA:; no bucket truck needed to
open Recloser Source/Load/Bypass switch.

All Yearly MOAB Maintenance can be performed from SCADA, no
crews required at the pole.

Power Quality meter built into the MOAB controller; ready for High
Accuracy Current and Voltage measuring devices.

250 customer (or less) between SCADA switchable devices without the
complicated local automation settings and configuration after Loop
Scheme events.

Fault Flag more securely on a curve, not pickup.

MOAB Opens and Closes with 4X the available torque of a GOAB.

30
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Questions?

Thank You

31
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