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Introduction

e John L. Powell, P.E.
« Substation & Controls, Engineer |l
« Greenville Utilities Commission

« 252-551-3388
« powelljl@guc.com

* Responsible for SCADA Integrations with other systems and special projects

« 18 Years of Electric Utility Experience
* Prior Experience with Industrial Controls at Procter and Gamble
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Greenville Utilities Commission
Electric Department

* Serves City of Greenville and about 75% of Pitt County
e Pitt County is about 650 square miles

* Second Largest Municipal Electric Utility in NC Founteln

{Purchases from
Farmvi le)

* 66,252 Customer Connections

Farmville

e 77 miles of 115kV and 34.5kV lines Awum»
e 1195 miles of overhead 12kV lines
* 1629 miles of underground 12kV lines
e 22 substations 17 Miles
* 85 miles of fiber optic cable
e Purchase power as a member of NCEMPA
(North Carolina Eastern Municipal Power Agency) \ 4

e Founded in 1905

¢ Www.guc.com
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Substation and Controls Group

Divided into two groups...Engineering and Operations

— 16 Operations and 5 Engineering Personnel

22 Substations
3 230/115Kv Point of Delivery Transmission Stations (6000MVA of capacity)

Survalent SCADA system

IED’s

2 115/34Kv Sub-Transmission Substations (50MVA of capacity co-located with distribution stations)
17 115/12Kv Distribution Substations (535MVA of capacity)
2 34/12Kv Distribution Substations (25MVA of capacity)

SEL

ABB
Cooper
Beckwith
Qualitrol

* |ED’s

C&D

SBS

FCI

Puleo
Kelman/GE
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History with NovaTech

Introduced to the product at NC Association of Municipal Electric Systems conference in 2006

— Impressed with the ease of use of NCD software

— Impressed with the integration with SEL products

First install was a successful pilot in 2007
— Hardwired, but populated with communications cards for future station upgrade

Over the years, we have used the following

Orion5R
Orion5
OrionLX
OrionLXm
Orion DDIO
Orion DCIO
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Use Case #1 - LTC and Regulator Control

LM =WITCH
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Using Orion “Math and Logic” or “Advanced Math and Logic”

These are “text-based” logic editors

Terms and Concepts

Inputs
Outputs

Logic Inputs
Logic Outputs
Events

Commonly Used Instructions

“Dim”

GetPoint

If, Then, Else, Or
SetPoint
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Use Case #1 - LTC and

Regulator Control

Port Options: Delete Port Close Port

Felay 1 Setpoint @71 Maon
Stat_Relay 1 Setpaint &T71 Maon
Relay 2 Setpoint (2271 Mon
Stat_Relay 2 Setpaint @T1 Man
Felay 3 Setpoint @71 Mon
Stat_Relay 3 Setpaint &T1 Maon
Relay 4 Setpoint (2271 Mon
Stat_Relay 4 Setpaint @T71 Man
Felay 5 Setpoint @T1 Mon
Stat_Relay b Setp port Options: Delete Port  Close Port
Relay B Setpoint &

Comm Fail @WH1A
Comm Fail @18
Comm Fail @E1C
General larm @LogicPak

[nputtl- BTU LOCAL REMOTE @0nbaoard /0
|nputl2- Load Mangement Switch @0nboard /0

m

[nputdd- Reszet General Slarm @0nboard [0
Yalkage Feduction @LTC 2
Yaltage Reduchon &EWH1A w7

Commands T Events T Inputs Outputs T Logic |npts T Logic Outputs ]
Tagname List Logic Farameters
[ Filter Options [ Show Alias o Ean " Alias Hame

LTC_2_COMMFAIL

Event

kdin W alue ||:I

Yalt Bed Step #1 En -1 EVR1A
Raize - 1 @WR1E
Laower - 1 @R 1B

Stat_Relay & Setp Commands T Events T [npLits Outputs Logic [nputs T Logic Outputs ]
S — T agname Ligt Logic Farameters
b [ Filter Options T Show Alias O utput] - General Alarm Indicator &30 nboard 140 Aliaz Mame
. Yalt Hed Step #1 En-1@LTC 2
R -1 @VR1A & P
e A | 22| JvoltRed Step i1 En-1 @VR1A |
- “olt Red Step 81 En -1 @WH1B -
Block Auta - 1 @WR1A
eck uto - 1 & << || foltPed Step #1 En -1 @VRIC Eert | =l

Port Options: Delete Port Close Port  ©

Block Auta - 1 &WVE1E

Commands T

| nputs

I

Events
5

Logic Inputs T

T Cutputs T

Logic Outputs ]

Yalt Bed Step #1 En -1 &R
Raize - 1 @EVRI1C
Laower - 1 @ER1C

Sub Ligt [5awve Logic to Update]

Black Auta - 1 @WVR1C
Yalt Bed Step #1 En -1 &R

O-inm 1 /AT

Drefaults tartFunchion
Generaldlarmbight_Timer
LKL =L 1) = —

"-.-"u:ultageﬂ_educticun_T imer

Ewent List

DrefaultStartFunchion

Y oltageR eduction
Generalslarmbight
Mot ate

Event Mame
Ewvent Type
Timer Interyal

Timer Enabled

|‘Jn:n|tageH eduction

| Timer

(5000

=}

|True

| | Hew | Delete |




Use Case #1 - LTC and Regulator Control

Port Options: Delete Port Close Port [

Commands T Eventz T Inputs T Outputs I I Logic Inputs I I Logic: Outputs ]
—Loaiz — Point Parameters
M awR Status @Logic ]
3 b (@Logic Faint Mame I
Aliaz Marme I ﬂ
LCancel
Ewent I LI N
Mew
Delete
ki i &l
Listed By nValue |
Ewvent Tope/Paint Mame ;I Max Value I Select

Port Options: Delete Port Close Port

Commands T Ewvents

T | nputs

T Cutputs

T Logic Inputs T

b aF Control @Logic

Lizted By

Ewvent Type/Paint Name

=

Logic Outputs "

— Point Parameters

Pairt M anie IMa:-:‘-.-’FE Caontral
Alias Name |L-:ugiu:_|'v1 &R Control focept
Cancel
Ewent I LI N_
Mew
Delete
bir % alue |':|
M ax Walue I'I C alect

10
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— Logic

Use Case #1 - LTC and Regulator Control

Sub VoltageReduction Timer ()

Dim RegencySwitchIn 'Nermal is High-Low is in MAXVR

RegencySwitchIn = GetPoint ("Inputl2- Load Mangement Switch BOnboard I/0") 'Regency switch input
Dim MaxVR_Scada Control

MaxVR Scada Control = GetPoint ("MaxVR Control @Logic") 'Scada MaxVR control point
Dim CommFail LTC2

CommFail LTCZ = GetPoint("Comm Fail BLTC 2") 'test for online

Dim CommFail VR1A

CDranail_"JRlA = GetPoint (" Comm Fail BVRIA") '"Il=cffline——DONT SEND COMMAND

Dim CommFail VR1E

CommFail VR1B = GetPoint ("Comm Fail @VR1B") 'I=cffline-—-DONT SEND COMMAND

Dim CommFail VRI1C

CommFail VRIC = GetPoint ("Comm Fail BVRIC") 'I=cfflins--DONT SEND COMMAND

Dim VE LTCZ Status

vR_LTC2_Statu5 = GetPoint ("Voltage Reduction BLTC 2") 'feedback from LTC
Dim VR_VR1A Status

VE_VR1Z Status = GetPoint("Voltage Reduction BVRIA") 'Feedback frem l1a
Dim VRE_WVR1E Status

VR_VR1B Status = GetPoint("Voltage Reduction @VR1B") 'Feedback from 1b
Dim VR VE1C Status

vR_vRIC_Status = GetPoint ("Voltage Reduction BVRIC") 'Feedback from lic
Dim Any Reg CommFail

ny Reg CommFail = CommFail VR12Z Or CommFail VR1B Or CommFail VRIC 'If any regulator is offline, dont send command to other 2
Dim MaxVR_Control

MaxVRE_Control = MaxVR _Scada Control Or RegencySwitchIn

11

If CommFail LTCZ = 0 AZnd MaxVR Control <> VR LTC2 Status Then "Check for good comms @ LTCZ and Centrol needs teo be sent
SetPoint ("Volt Eed Step #1 En - 1 ELTC 27, MaxVE Contreol, 1)

End If

If Any Reg CommFail = 0 Znd MaxVR Control <> VE _VR1A Status Then "Check for good comms @ ALL Regs and Control nesds to bes sent
SetPoint ("Volt Red Step #1 En - 1 EVRIZ", MaxVE_Contreol, 1)

End If

If Any Reg CommFail = 0 Znd MaxVR Control <> VE _VR1E Status Then "Check for good comms @ ALL Regs and Control nesds to bes sent
SetPoint ("Volt Red Step #1 En - 1 EVERIB", MaxVE_Contreol, 1)

End If

If Any Reg CommFail = 0 Znd MaxVR Control <> VR _VR1IC Status Then "Check for good comms @ ALL Regs and Control nesds to bes sent
SetPoint ("Volt Red Step #1 En - 1 @VRIC", MaxVE_Contreol, 1)

End If
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Use Case #1 - LTC and Regulator Control

PROS * CONS
— Better reliability — Techs can’t troubleshoot with a meter,
— Desktop troubleshooting must use a laptop
—  Wiring was simplified — Techs don’t have a good feel for the
— Repeatable logic

— Can’t use a “jumper” to enable voltage

Cleaner install / less rack space used :
reduction

Safeguards — no mismatched voltages

e Rational

RTU was a Central Component, already communicating with all of the IED’s that needed control and the
SCADA Master
Allowed us to put in some safeguards
* Regulators don’t get a control signal unless all 3 are communicating
* Prevents Regulators putting only 1 or 2 into Voltage Reduction
Allowed us to save rack space by removing hardwired relays
Allowed us to keep all of the SCADA Master programming the same (retrofit)

12
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Use Case #2 -- Transfer Trip to Solar Farm
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Use Case #2 -- Transfer Trip to Solar Farm
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Use Case #2 -- Transfer Trip to Solar Farm

n
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Use Case #2 -- Transfer Trip to Solar Farm

FLEMMING SOLAR FARM | FLEMMING SOLAR FARM

LOCAL/REMOTE  RECLOSE GROUND TRIPS LOCAL/REMOTE ~ RECLOSE  GROUND TRIPS

A 80 KW 0O ‘

A 83 KVAR 0
A B85 PF 100.0

TD P'— o TO MTPL F6
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Use Case #2 -- Transfer Trip to Solar Farm

* Option 1 - Logic at the Master
— Master polls RTU for Feeder Breaker and Bus Breaker Status and Scheme Permissives
— Master polls Recloser at Solar Farm and sends Trip signals when necessary
— Pros

* Repeatable
* Fast rollout for new Solar Farms
— Cons
* Dependent on timing of Master to Substation and Master to Recloser poll times
* Dependent on two radio links
* Adds additional points of failure

* Option 2 — Logicin SEL relay
— SEL Relay communicates with upstream Bus Breaker and Downstream Solar Farm Recloser via Mirrored Bits
— Pros
* Speed of signaling
— Cons
* Only works with SEL not ABB DPU'’s

17
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Use Case #2 -- Transfer Trip to Solar Farm

e Option 3 — Logic in NovaTech RTU
— NovaTech communicates with all devices: SCADA Master, Bus Breaker, Feeder Breaker, and Solar Farm Recloser

— Pros

* Repeatable

* Works at all locations

* Only dependent on one radio link
— Cons

* Techs not familiar with scripting language for logic

18
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4# MovaTech Configuration Director - [Logic Master Port 60 - Math

| 1 File Edit Configure Communications Window  Help - =
DE | & H | @
Port Options: Delete Port Close Port
Caommands T Events T Inputz T Outputs T Logic |nputs T Logic Outputs ]
—Sub List [Save Logic to Update] —————————— — Ewent List
DefaultStart DefaultStart Buert Mems |TransferTri|:u
“YoltageR eduction_ Timer vy “YoltageR eduction | _l
TransferTrip_Timer I Tirner -
TransferTipOUTPUT_Timer TransferTipDUTPUT Event Type
TranzferTripRESET_Timer TranzferTnpRESET Tirmer Intarval |‘||j|j|:|
Tirmer Enabled IT"-"E ;I
Show
Code
1 gcceptl LCancel Mew I Delete |
- Legic Line: 70
Sulb TransferTrip_Timer(] 'routine to determine whether to send transfer trip to scolar farm _I
Dim TT_TInitiate 'Set high i1f BEKR or FBER is locked cut
Dim TT_Delay 'Set high if Initiate is high, comms ok and Transfer trip is enabled at all devices
Dim F&_Comm OFK
Dim Bl_Comm OCF
Dim SF Comm OFK
Dim 211 Comm_ OF 'aggregates comms to 1 peoint
Dim 211 TT Enabled 'aggregates Enabled switches to 1 point
Fé_Comm OFK = Abs(l - GetPolint("Comm Fail @Feeder Breaker &"))
Bl Comm OFE = Abs(l - GetPoint ("Comm Fail @Bus Breaker 1"))
SF_ Comm OFE = Abs(l - GetPoint ("Comm Fail @Soclar Farm"))
2l]l Comm OR = F6_ Comm COK Znd Bl Comm OF And SF Comm OK 'are all comms OKT
"check for transfer trip enabled on all devices
2l]l TT Enabled = ARl]l Comm OF And GetPoint("FMD IN202 @Feedesr Breaker 6") And GetPoint("FMD INZ202 @Bus Breaker 1") And GetPoint ("TT_Enable RTU BLogic™)
SetPoint ("All TT Enable @Logic",All TT Enabled)
'Tnitiate Transfer Trip if BERR is copen or FBER is locked cut
TT Initiate = GetPoint ("FMD SV10 @Bus Breaker 1") Or GetPoint("FMD 7S5LC @Feeder Breaker &%)
TT Delay = TT_Initiate And All TT Enabled 'check for 211 conditions to move to delay sseguesncs
If (TT _Delay = 1) Then
EnableTimer ("TransferTripCutput")
DisableTimer ("TransferTripRESET") —
'Print("ﬂ"i“_ﬂ"imsr TRIP CQutput Started"™)
El=ss
DisableTimer ("TransferTripOUTEUT")
EnableTimer ("TransferTripRESET")
"Erint ("Ti“_ﬂ"imsr RESET Started"™)
End If
End sub b
el | >
Hide ToolBox | Check Syntax I Accept Logic | Cancel I

e I [ TI] o e o)) : v3.20 | 5/31/2017 | 3:08 PM| _;

»* =




Use Case #2 -- Transfer Trip to Solar Farm

4% MovaTech Configuratio

| | Fle Edit Configure Communications Window Help
NEF AR N @

- 0 X

Commandz T Events T Inputs T Outputs T Logic Inputs T Logic Outputs 1
Sub List [Save Logic to Update] Ewent List
DefaultStart DefaultStart Event Mame |TTENSfETTTiDUUTPUT
WoltageReduction_Timer . WaoltageReduction | J
TranzferTrip_Timer TranzferTri Tirner -
TransterTipOUTPUT_Timer i il e
TranzferTripRESET_Timer TranzferTripRESET Timer Interval |4SDDD
Timer Enabled |F‘5'|SE j
Show
Code
| ‘ MNew | Delete |
Logic
Sub TransferTripOUTEUT Timer ()
If ((GetPoint("TT_ Last Cutput ELogic™) = 0) Or (GetPoint| "FMD RE12 @Sclar Farm")=0)) Then 'Test
SetPoint ("RE1Z @Sclar Farm",1l) 'send TRIP to Sclar Farm

SetPoint ("TT Last Cutput @Logic",l) 'set

Print ("Transfer TRIP to Solar Farm")
End If
End Sub

Status o

20

ST ocurtputc

m

Ling: 70

v.3.29 | 5/31/2017 | 3:14 PM
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Use Case #2 -- Transfer Trip to Solar Farm

44 MNovaTech Configuratio LEIL'
| | File Edit Configure Communications Window Help - 8 X
B N @
Commands T Events T |npLts T Outputs T Logic Inputs T Laogic Dutputs ]
Sub List [Save Logic to Update] Ewent List
DrefaultStart DrefaultStart Event Hame |TransferTripF|ESET
YoltageR eduction_Timer . YoltageR eduction | J
TranzferTrip_Timer TransferTrip Tirner -
Transfei TripDUITPLIT_Timer TransferTriEDUTPUT Evant Type
TransferTripRESET _Timer Timer Interval |5E'EIEI
Timer Enabled |F‘5'|SE ﬂ
Show
Code
| | Hew | Delete |
L
Logic Line: 68

13
LI
m

Sub TransferTripRESET Timer ()
If ((GetPoint("TT Last Cutput fLogic") = 1) Or (GetPoint("FMD RE12 @Sclar Farm")=1)) Then 'T=st for last command diffserent than present command

SetPoint ("RE12 @Solar Farm",0) 'reset TRIP to Sclar Farm
SetPoint ("TT Last Cutput @Logic",0) 'set status of last cutput
Print ("TT Ee=zet to Solar Farm")
End If
End Sub
w
] b
Hide ToolBox | Check Syntax Accept Logic Cancel | -

w.3.29 | 5/31/2017 | 317 PM
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Use Case #2 -- Transfer Trip to Solar Farm

(* Solar Farm Tranzfer Trip Scheme — Scheme to 2end a trip to the solar farm if Bus Breaker iz open or Feeder Breaker iz Locked Out for 45 seconds. *)

* 5 second delay for reset on the transfer trip signal. *)

(* Rung 1 - Test for good communications to set Al Comm_Ok bit. *)

FeederBreakerS_CommFail VALUE

R1}| !

(* Rung 2 - 3 - Scheme iz enabled by switches at each breaker, and point controlled by =cada master. *)

(* Each switch can only enable or disable the scheme if it is online and communicating property. *»

(* Rung 4 - SCHEME_ENABLED bit iz a RETAINED variable and iz non-volitale, *)

(* [EC_TT_Scheme _Enabled is the point used to send the status back to the SCADA Master ®)

R3

R4

RS

(* Rung 5 - Initiat Transfer trip wh

BuzBreaker!_CommFail VALUE
!

SolarFarm_CommFail. VALUE
i

All_Comm_0Ok

[EC_TT_EMABLE_RTU WALUE

[EC_TT_ENABLE_RTU.ONLINE

BusBreaker1_FMD_IN202.VALUE BusBreaker1_FMD_IN202 ONLINE

FeederBreakers_FMD_IN202 VALUE

FeederBreakerS_FMD_INZ02Z.ONLINE SCHEME_ENABLED

5

[EC_TT_EMABLE_RTU.WALUE
!

[EC_TT_EMABLE_RTU.ONLINE

SCHEME_ENABLED
R

BusBreaker1_FMD_IN202 WALUE
!

BusBreaker1_FMD_INZ20Z. ONLINE

FeederBreakerS_FMD_IN202 VALUE
!

FeederBreakerS_FMD_IN202.OMLINE

SCHEME_EMABLED

[EC_TT_Scheme_Enabled WVALUE

[EC_TT_Scheme_Enabled. ONLINE

en Bus Breaker is open (sv10) or when Feeder Breaker is Locked out (79L0). *)

BusBreaker1_FMD_SW10.MALUE TT_INITIATE
|
FeederBreaker5_FMD_7SLONVALUE
(* Rung & - Set TT_Delay bit when all comms are good, scheme iz enabled and trip is initiated from feeder or bus breaker. *)
TT_INTIATE All_Comm_0Ok SCHEME_ENABLED TT_DELAY

RY
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Use Case #2 -- Transfer Trip to Solar Farm

(* Rung 7- TT_Delay bit drives 45 second delay timer. Timer sets TT_Output latching bit when dene. Timer cant start unless TT_Cutput is unlatched or reset. *)

| TT_DELAY TT_OUTPUT TRAMNSFER_TRIP_TIMER TT_OUTPUT
R3 i I TON S |
=1
césder =t | TRANSFER_TRIP_TIMER_COUNTER
(* Rung & - Reset timer is enabled when logic is no longer calling for a tranfer trip, (TT_Delay is low}). *)
(* Timer can only start if the logic was calling for a trip (TT_Qutput latch) and then needs a reset. *)
(* Reset time =et at 5 seconds before latch bit TT_Output is unlatched. *)
| TT_DELAY TT_OUTPUT TT_COUTPUT
R / R |

(* Rung 9 - IEC_TT_QUTPUT i the trip output to the MATH and LOGIC program TransferTrip_Timer, *)

(* It followes the TT_Cutput latch bit. The MATH AND LOGIC program coentrols the communications of RB12, based on IEC_TT_QUTPUT, and the feedback from FMD_RB12 *)

| TT_OUTPUT
R10

=1
csler =t

| TRANSFER_RESET_TIMER_COUNTER

EC_TT_OUTPUT.WALUE

23
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Use Case #2 -- Transfer Trip to Solar Farm

P

|| Logic Master Port 124 - Math and Logic (EBYP11.ncd)
Port Options: Delete Port Close Port

Commands T Events T [npLitz T Qutputs T Logic [nputs T Logic Outputs ]
—5Sub Ligt [Save Logic to Update] ————————— — Ewent List
DefaultStartFunction Default5tartFunction Event Mame ITranferTrip
GeneraltlarmLight_Timer > Generaltlarmlight I J
Mot ate_Timer | I otz ate Timer -
TranferTrip_Timer BV LB
Timer Interval IEI:”:":I
Timer Enabled I True ﬂ

Show |
Code
Arccept | Cancel | Hew | Delete |

Sub TranferTrip Timer() 'subroutine runs every 5 seconds te check if ocutput needs to be sent to Sclar Farm
'"FMD RE12 is a status peint in 5F recloser that showvs what the last control con RE1Z (tranfer trip) was
"TT QUTPUT E@IEC comes from LADDER LOGIC and is what RB1Z should be. If FMD RB1Z and TT QUTPUT are different

'RE1Z is =met to TT OUTPUT. REB1Z is sent every 5 seconds until FMD RE1Z changes.
If GetPoint ("FMD RBlZ ESclar Farm") <> GetPoint("TT CUTPUT RBIEC") Then 'Test for last command different than present command

SetPoint ("RE1lZ2 @Sclar Farm",GetPoint ("TT CUTPUT RIEC")) 'send OUTPUT to Sclar Farm

End If
End Sub
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Use Case #3 — Process Control and Reverse Power Trip for Generators
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Use Case #3 — Process Control and Reverse Power Trip for Generators

ent
aens

™

i

PE1 KW- 0000

PB1 Connected

Greenville

3
cet AUTO P2 SWITCH, AUTO
PB 1 SWITCH. AUTO PB 3 SWITCH. AUTO

3790 Kw 200.0 A
2036 KVAR 188.0 A
88.1 % 190.0 A

14F35 14F3L
# %

WELL 3
 14F3T

~ 14F1T
14F15 14F1L

WELL 1

14F8L

~ 14F8T
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3922 KW 196.0 A
1678 KVAR 183.0 A
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14F65 14F6L 1206 1205
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DYNEEMA GENERATORS

&

KW 0
%100.0
HOURS 219

Auto
#13
GEN 3-1

POWER T
BLOCK 3

W0
% 100.0
HOURS 292

CONTROL SWITCH
1 TCCL TCC2 TCC3

Auto Auto Auto Auto

MODE
off off  Off

0 KW 126.0V
126.0 V
126.0 V

CRANK  CRANK W/
AND LOAD NO LOAD
(ONLINE) (RUN)

OFFT OFF

0 KW 126.0V
126.0 V
126.0 V

Ay
i CRANK  CRANK W/
p KW AND LOAD  NO LOAD

100.0 % (ONLINE)  (RUN)
119 HOURS OFF OFF

WELLG

OKW 126.0V 0 A
126.0V 0 A
0 126.0V 0 A
. CRANK  CRANK W/
% AND LOAD  NO LOAD
0 KW (ONLINE)  (RUN)
100.0 %

215 HOURS OFF OFF

WELLG
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Use Case #3 — Process Control and Reverse Power Trip for Generators

[ GeT sussTATION GEz SUBSTATION | Pfﬁ QUBS’AT’O’\’/
D SELECT SwiTCH SELECT SWITCH & | SELECT SWITCH

Sad

7

—

(@ 2 " T

RESET  NORMAL

Generator Control / Trips

NovaTech NC/SC Users’ Group Meeting —“ NovaTeCh
September 13, 2018




Use Case #3 — Process Control and Reverse Power Trip for Generators

FeederBreaker3d _MeterBW3P....
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@ F3MY
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Feeder 3 MW
FIRw

Constant - 10040
C_1000

En * Eno
Feeder 3 KWW
IM Q) F3RW
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RS

R&

Use Case #3 — Process Control and Reverse Power Trip for Generators

Bus1Meter_Digitalinput1_5F1...
!

Bus1Meter_Digitalinput1_6&F3... FeederBreaker3_CommFailVv... Bus1Meter_CommFail. VALUE

!

!

Bus1Meter_Digitalinput1_5SF1...

Feeder 3 KW

Bus1Meter_Digitalinput1_6&F3... FeederBreaker1_CommFailV... Bus1Meter_CommFail. VALUE

!

I

!

FaKWV

[EC_PCIRW.OMLINI

- IEC_PC3RMVALUE

FeederBreaker1_CommFail V...

Bus1Meter_Digitallnputi_SF1...

Feeder 1 KW

FeederBreakerd_CommFail V...

Bus1Meter_Digitallnput1_&F3...

Bus1Meter_Digitalinput1_5F1...

Bus1Meter_Digitallnput1_&F3...

Bus1Meter_Digitalinput1_5SF1...
!

Bus1Meter_Digitallnput!_&F3...

/

Bus1Meter_CommFail VAaLUE

Constant - 0

C_04

En 1 Eno

F1KW

En Eno
IN ]
En Eno
IN o]

LIEC_PCI3RWALUE

IN Q) EC_PC3KWMALUE

En 1 Eno

[EC_PC3RWAALUES

RedLion_PC3KWW.OMNLINE
|
| |

- RedLion_PC3RWANALUE

N a
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Use Case #3 — Process Control and Reverse Power Trip for Generators

| Bus1Keter_CommFaillVALUE FeederBreaker1_CommFail V... Busi1Meter_Digitalinput1_SF15... Bus1Keter_Digitallnput1_&F35... FeederBreaker1_FMD_IN101.%.. CGTRIP_3
R9 ! ! ! ! |
FeederBreaker3d_CommFail VA, .. Bus1Meter_Digitallnput1_SF35... BusiMeter Digitalinput1_SF15... FeederBreaker2 FMD_IN101.W...
/ ! !
| Bus1KMeter_CommFail VALUE FeederBreaker1_CommFailVA... Bus1Meter_Digitallinput1_SF15... Bus1Meter_Digitallnput1_8F35... FeederBreaker1 _FRD_OUT105. . RPFTRIP_3
R10 I I I |
FeederBreaker3d _CommFail VA, .. Bus1Meter_Digitallnput1_8F35... Busi1Weter_Digitalinput1_SF15... FeederBreakerd FRD_OUT106..
/ /
EC_CGTRIP_3MWALUE CGTRIP_3 EC_CGTRIP_3 WAl UE
R11 I 5 |
RPFTRIP_3
EC_CGTRIP_3WALUE CGTRIP_3 RFTRIP_3 EC_CGTRIP_3WAaLUE
R12 / ! R |
EC_CGTRIP_3WALUE RedLion_TT_3.VALUE
R13 !
RedLion_TT_3.0OMLINE
R14 !
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Final Notes, Gotchas and Future Plans

 |EC6113 — Ladder Logic - May be better suited for e Pay attention to the variable types in

technicians to troubleshoot in the field Ladder Logic
* SIMULATE, SIMULATE, SIMULATE! « Use Print Statements to track the code
e Use Logic Simulator Tool .

Timing is everything

* Setup I/O if necessary

* Put comments in your logic

* Don’t buy hardware when the RTU can solve the issue

We will be converting our scripts to IEC61131 where feasible
Currently use LogicPak for a Trip/Close cutout scheme at the substations
Currently use LogicPak for a General Alarm Indicator Light
* Using Alarm/Archive/Retentive for a display of substation alarms on a webpage
* General Alarm light triggers Techs to check the webpage
Also have a routine for masking false alarms on a perimeter alarm system (Math and Logic)

Also have a routine to match voltages with large customer when their Generators are running and Cap
banks are closed.

31
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Final Notes, Gotchas and Future Plans

* Future plans are for another 6MW Peakshaving /standby generator site with possible transfer scheme
between two utility feeds

* Water/Wastewater personnel are looking into moving from Modbus to DNP3 — May use LXm as a
protocol convertor

* Upgrading all existing OrionLX standard RTU’s to MMB models
 Adding IEC61131 and Tile Annunciator to all RTU’s

* Using NovaTech IO for hardwired applications particularly integrates well with 24VDC security system
components

NovaTech NC/SC Users’ Group Meeting ‘. NovaTeCh
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Contact Information

John L. Powell, PE

Engineer Il, Substations and Controls
Greenville Utilities Commission

801 Mumford Road, Greenville, NC, 27834
252-551-3388

powelljl@guc.com

guc.com
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LTC logic for stepping down based on KVar

—Sub List [Save Logic to Update] ————————— — Ewent List

Commands I Events T Inputs T Outputs T Logic Inputs

I

Logic Outputs ]

DefaultStartFunction
Generaltlarmbight_Timer
“oltageReduction_Timer
T2¥olkageR eduction_Timer ;
MotGate_Timer MotGate

DefaultS tartFunction
Generaldlarmbight
2% | ‘VoltageR eductio

Event Mame ITZVoItageFi eduction

Ewent Type ITimer

Timer Inkerval IEDDD
Timer Enabled I True ﬂ
Accept | LCancel | Mew | Delete |

— Logic

r

I1f GetPoint ("Comm Fail ELTC 2")=0 Then

Sub T2VoltageReduction Timer ()

'T2 needs to step down its wvoltage to sync w/ PCMH when their Gen is running.

If GetPoint("Comm Fail @Fseder 5 DEUZ000R™)=0 Then

Dim F3Evar

F3Evar = GetPoint ("EVAR3 @Feeder 3> DPUZ000R™)
'Print (FSKvar)

Dim T2VRL ' Level 1 vwoltage reduction status
T2VR1 = GetPoint("VR step 1 via comm @LTC 2")
'Print (TZVR1)

Dim T2VR2Z ' Level 2 wvoltage reduction status
T2VR2 = GetPoint ("VR =ztep 2 wvia comm @ELTC 2")
'Print (TZVRZ)

Dim T2VR3 ' Level 3 woltage reduction status
T2VR3 = GetPoint("VE =ztep 3 via comm @LTC 2")
'Print (TZ2VR3)

Dim T2VRO " 311 VR off Level 0 veoltags reduction
If (T2VRL = 1) Or (T2VRZ2 = 1) Or (TZVR2 = 1) Then

T2ZVRO = 0O
El=zse
T2VRO = 1
End If

SetPoint ("VEC Level 2 Stat @Logics", T2VR3, 1)
SetPoint ("VEC Level 2 Stat @Logics", T2VRZ, 1)
SetPoint ("VEC Level 1 Stat ELogics", T2VR1, 1)

34

"Dont run reoutine if comm is down
'dont run routine if comm is down

NovaTech NC/SC Users’ Group Meeting

September 13, 2018

Amount of VR will depend on EVAR leoad
" Routine will conly step on level at a time in the directicon needed. i.e. In level 2, you can eonly go te level 3 or 1
" Dead band of 200 Kvar is built inte the program teo prevent hunting

Line: 34

=
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Security System Logic for aggregating discrete alarms into zones

#¢ NovaTech Configuration Director - [IEC61131-3 Master Port 123 - IEC61131-3 (G2305_G.ncd)]

| | File Edit Configure
DEd AR e

Communications  Window  Help

Port Options: Delete Port Close Port [

[£4] Build Release Accept

[=-{_J Programe

L Create New Program
& SFC

o FED

= LD

i L] SECU_LOGIC
sl ST

el 1L

; T
LT

= ~ % Settings " Simulate 8| Go Online
T T

i
—
(0]
e

{1 Eit operations
{1 Booleans
{3 Clock

{1 Comparisons
{1 Conversions

Inputs | Outouts | Vitul Inputs | Vitual Outputs | Variables | Runtime Log |

[¥ Filtes Dptions v Show Alias

SEL-2440_Palls -
SEL-2440 Responses

SEL-2440 Cornm Fail
SEMSOR_T_CBI_WHITE_ALARM
SEMSOR_1_CB1_WHITE_DISQUALIF
SEMSOR_1_CE1_TAMPER_ALARM
SEMSOR_1_CBZ YELLOW ALARM
SEMSOR_1_CBZ_VELLOW _DISOUAL
SEMSOR_1_CBZ_TAMPER_ALARM
SEMSOR_1_CE1_CAP_ALARM
HFMA_E_SUMP_WATER
SEMSOR_Z_CB1_WHITE_ALARM
SEMS0R_Z_CB1_WHITE_DISQUALIR
SEMSOR_Z_CB1_TAMPER_ALARM
SEMSOR_Z_CBZ_YELLOW aLARM
SEMS0R_Z_CBZ_YELLOW_DISOUAL
SEMSOR_Z_CBZ_TAMPER_ALARM
SEMSOR_2_CB1_CAP_&LARM
HFMA_G_SUMP_OIL

SEMSOR_3 CB1_WHITE_ALARM
SEMSOR_3_CB1_WHITE_DISQUALIF
SEMSOR_3 CB1_TAMPER_ALARM |
SEMSOR_3 CB2 VELLOW ALARM | =
SEMSOR_3 CBZ VELLOW DISHUAL
SEMSOR_3 CB2 TAMPER_ALARM
SEMSOR_3 CB1_CAP_ALARM
HFMRA_E_SUIMP_ALARM
SEMSOR_4_CB1_WHITE_ALARM
SEMS0R_4_CB1_WHITE_DISQUALIF
SEMSOR_4_CB1_TAMPER_ALARM
SEMSOR_4_CBZ YELLOW ALARM
SEMSOR_4_CBZ YELLOW _DISOUAL
SEMSOR_4_CB2 TAMPER_ALARM
SEMSOR_4_CB1_CAP_alARM
SEL-2440_IN216
SEMSOR_S_CB1_WHITE_ALARM
SEMS0R_S_CB1_WHITE_DISQUALIR
SEMS0R_5_CB1_TAMPER_ALARM
SEMSOR_S_CB2 YELLOW ALARM
SENSOR_S_CB2 VELLOW _DISOUAL
SENSOR_S_CBZ_TAMPER_ALARM
SEMSOR_5_CB1_CAP_ALARM
SEL-2440_IN303
SEMSOR_E_CB1_WHITE_ALARM
SEMSOR_E_CB1_WHITE_DISQUALIF
SEMSOR_E CB1_TAMPER_ALARM
SEMSOR_E_CBZ YELLOW ALARM
SEMSOR_E_CBZ VELLOW _DISOUAL
SEMSOR_E CB2_TAMPER_ALARM  —

"

] (] 3
Oricr Filter

‘ Current Orioh ﬂ
Port Filter

|Part 40 - SEL 2440 |
Listed By

‘ Port/Device/Type/dddress ﬂ

Point Name

FMD_IN112 @5EL 2440
FMD_IN113 @SEL 2440
FMD_IN114 @5SEL 2440
FMD_IN115 @SEL 2440
FMD_IN116 @SEL 2440
FMD_IN20T @SEL 2440
FMD_IN202 @SEL 2440
FMD_IN203 @SEL 2440
FMD_IN204 @SEL 2440
FMD_IN205 @SEL 2440
FMD_IN206 @SEL 2440
FMD_IN207 @SEL 2440
FMD_IN202 @SEL 2440
FMD_IN20S @SEL 2440
FMD_IN210 @SEL 2440
FMD_IN211 @SEL 2440
FMD_IN212 @5EL 2440
FMD_IN213 @SEL 2440
FMD_IN214 @SEL 2440
FMD_IN215 @SEL 2440
FMD_IN216 @SEL 2440
FMD_IN301 @SEL 2440
FMD_IN302 @SEL 2440
FMD_IN303 @SEL 2440
FMD_IN304 @SEL 2440
FMD_IN305 @SEL 2440
FMD_IN306 @SEL 2440
FMD_IN307 @SEL 2440
FMD_IN302 @SEL 2440
FMD_IN30S @SEL 2440
FMD_INJ10 @SEL 2440
FMD_IN311 @SEL 2440
FMD_IN312 @5SEL 2440
FMD_IN313 @SEL 2440
FMD_IN314 @SEL 2440
FMD_IN315 @SEL 2440
FMD_IN316 @SEL 2440

=
-]

ool olaolo alalale o ool olaloalaaoaolalolaelaaoao aleelaals

Alias

SENSOR_Z_CBZ_YELLOW_ALARM
SENSOR_2_CB2_YELLOW_DISQUALIFIER
SENSOR_2_CB2_TAMPER_ALARM
SENSOR_2_CB1_CAP_ALARM
XFMR_E_SUMP_OIL
SENSOR_3_CB1_WHITE_ALARM
SENSOR_3_CB1_WHITE_DISQUALIFIER
SENSOR_3_CB1_TAMPER_ALARM
SENSOR_3_CB2_YELLOW_ALARM
SENSOR_3_CB2_YELLOW_DISQUALIFIER
SENSOR_3_CB2_TAMPER_ALARM
SENSOR_3_CB1_CAP_ALARM
XFMR_E_SUMP_ALARM
SENSOR_4_CB1_WHITE_ALARM
SENSOR_4_CB1_WHITE_DISQUALIFIER
SENSOR_4_CB1_TAMPER_ALARM
SENSOR_4_CB2_YELLOW_ALARM
SENSOR_4_CB2_YELLOW_DISQUALIFIER
SENSOR_4_CB2_TAMPER_ALARM
SENSOR_4_CB1_CAP_ALARM
SEL-244D_IN216
SENSOR_5_CB1_WHITE_ALARM
SENSOR_5_CB1_WHITE_DISQUALIFIER
SENSOR_5_CB1_TAMPER_ALARM
SENSOR_5_CB2Z_YELLOW_ALARM
SENSOR_5_CB2_YELLOW_DISQUALIFIER
SENSOR_5_CB2_TAMPER_ALARM
SENSOR_5_CB1_CAP_ALARM
SEL-244D_IN308
SENSOR_6_CB1_WHITE_ALARM
SENSOR_6_CB1_WHITE_DISQUALIFIER
SENSOR_6_CB1_TAMPER_ALARM
SENSOR_6_CBZ_YELLOW_ALARM
SENSOR_6_CB2_YELLOW_DISQUALIFIER
SENSOR_6_CB2_TAMPER_ALARM
SENSOR_6_CB1_CAP_ALARM
SEL-244D_IN316

IEC 61131-3 Name
SEL2440_FMD_IN112
SEL2440_FMD_IN113
SEL2440_FMD_IN114
SEL2440_FMD_IN115
SEL2440_FMD_IN116
SEL2440_FMD_IN201
SEL2440_FMD_IN202
SEL2440_FMD_IN203
SEL2440_FMD_IN204
SEL2440_FMD_IN205
SEL2440_FMD_IN206
SEL2440_FMD_IN207
SEL2440_FMD_IN208
SEL2440_FMD_IN20S
SEL2440_FMD_IN210
SEL2440_FMD_IN211
SEL2440_FMD_IN212
SEL2440_FMD_IN213
SEL2440_FMD_IN214
SEL2440_FMD_IN215
SEL2440_FMD_IN216
SEL2440_FMD_IN301
SEL2440_FMD_IN302
SEL2440_FMD_IN303
SEL2440_FMD_IN304
SEL2440_FMD_IN305
SEL2440_FMD_IN306
SEL2440_FMD_IN307
SEL2440_FMD_IN308
SEL2440_FMD_IN30S
SEL2440_FMD_IN310
SEL2440_FMD_IN311
SEL2440_FMD_IN312
SEL2440_FMD_IN313
SEL2440_FMD_IN314
SEL2440_FMD_IN315
SEL2440_FMD_IN316

Value Type

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Orline
Type

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Changes

Type

UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT

Text

Type

STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING

Date
Type
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT

Time:
Type
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT

v.332 | 11/2/2018 | 12:48 PM
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Security System Logic for aggregating discrete alarms into zones

4% MNovaTech Configuration Director - [IEC1131-3 Master Port 123 - IEC61131-3 (G2305_G.ncd])]

IJL File Edit Cenfigure Communications Window  Help
A =N MR- A
Port Options: Delete Port Close Port [ {4 Build Release Accept | ) - 25 Settings P& Simulate f@|Go Online (0 (0 |0 = b 5= [E %= @ 00| X
=-C3d Programs . l« = I I I I I
----- " Create New Program _
----- |g] SFC Inputs I Outputs  Vintual Inputs |"u"|rtua| Outputs | Varables | Runtime Log |
HE ESD Point Name Min Max Mlias IEC 611313 Name | Value Type %’]gge %‘;2935 %"ﬁ;ﬁ E;E %‘Z
_____ us_ﬂ?l' SECU_LoGIC > 1] 1 IEC_ZONE_1_ENTRY IEC_ZONE_1_ENTRY | BOOL BOOL  |UDINT |STRING |DINT |DINT
..... [|I_|.°'| IL ZOMNE_2_ENTRY @IEC 0 1 IEC_ZOME_2Z2_ENTRY IEC_ZOME_Z_ENTRY | BOOL BOOL UDINT STRING |DINT DINT
JOME_3_ENTRY &IEC 0 1 IEC_ZOME_3_ENTRY IEC_ZOME_3_ENTRY | BOOL BOOL UDINT STRING  |DINT DINT
FOME_4_ ENTRY &IEC 0 1 IEC_ZOME_4_ENTRY IEC_ZOME_4_ENTRY | BOOL BOOL UDINT STRING  |DINT DINT
ZOMNE_5_ENTRY @IEC 0 1 IEC_ZOME_5 ENTRY |[EC_ZOME 5 ENTRY | BOOL BOOL UDINT STRING  |DINT DINT
JOME_&_ENTRY &IEC 0 1 IEC_ZOME_&_EMNTRY IEC_ZOME_&_ENTRY | BOOL BOOL UDINT STRING |DINT DINT
JOME_1_DISQ @&@IEC 0 1 [EC_ZOME_1_DISG |[EC_ZOMNE_1_DISQ BOOL BOOL UDINT STRING  |DINT DINT
FOMNE_Z_DISQ &@IEC 0 1 IEC_ZOME_2_DISQ [EC_AOMNE_2_DISQ BOOL BOOL UDINT STRING  |DINT DINT
ZOMNE_3_DISG @IEC 0 1 IEC_ZOME_3_DISG |[EC_ZOMWE_3_DISG BOOL BOOL UDINT STRING  |DINT DINT
JOMNE_4_DOSQ @IEC 0 1 [EC_ZOME_4_DOSQ IEC_zONE_4_DISQ BOOL BOOL UDINT STRING |DINT DINT
JOME_B_DISQ @&@IEC 0 1 [EC_ZOME_5_DISQ |[EC_ZOMWE_5_DISQ BOOL BOOL UDINT STRING  |DINT DINT
FOME_6_DISQ @&@IEC 0 1 IEC_ZOME_&_DISQ |EC_AOMNE_6_DISQ BOOL BOOL UDINT STRING  |DINT DINT
SITE_ENTRY @IEC 0 1 IEC_SITE_ENTRY |IEC_SITE_ENTRY BOOL BOOL UDINT STRING  |DINT DINT
SENSOR_TROUBLE &IEC 0 1 |EC_SEMSOR_TROUBLE IEC_SENSOR_TROU... | BOOL BOOL UDINT STRING |DINT DINT
.
NovaTech NC/SC Users’ Group Meeting 4@ NovaTech.
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Security System Logic for aggregating discrete alarms into zones

= SITE ENTRY ALARMS ROUTINE

R1

SEL2440_FMD_IN101 WALUE
!

—— R1-is for Zone 1 Entry Alarms. All sensor inputs needed are in this rung. This rung will roll up to the "SITE_ENTRY™ Alarm.

[EC_ZONE_1_ENTRY VALUE —

SELZ2440_FMD_INT12 WALUE
!

SELZ2440_FMD_IN107 MALUE
!

SELZ2440_FMD_IN103.WALUE
!

SELZ2440_FMD_IN114 WALUE

!

= R2 - is for Zone 2 Entry Alarms. All sensor inputs needed

are in this rung. This rung will roll up to the "SITE_ENTRY™ Ala

SELZ2440_FMD_IN108.VALUE
!

rm.

[EC_ZONE_2_ENTRYVALUE

SELZ2440_FMD_IN204 VALUE
!

SELZ2440_FMD_IN115.MALUE
!

SELZ440_FMD_IN111.VALUE
!

SELZ2440_FMD_IN206. VALUE
!

= R3 - iz for Zone 3 Entry Alarms. All sensor inputs needed

R3

are in this rung. This rung will roll up to the "SITE_ENTRY™ Ala

SEL2440_FMD_IN201 VALUE
!

rm.

[EC_ZONE_3_ENTRYVALUE

SELZ2440_FMD_IN212 WALUE
!

SELZ2440_FMD_IN20T WALUE
!

SELZ2440_FMD_IN203.WALUE
!

SELZ2440_FMD_INZ214 WALUE
!

—— R4 - iz for Zone 4 Entry Alarms. All sensor inputs needed

R4

are in this rung. This rung will roll up to the "SITE_ENTRY™ Ala

SEL2440_FMD_IN208. WALUE
!

rm.

[EC_ZONE_4_ENTRYVALUE b

SELZ2440_FMD_IN304 VALUE
!

SELZ2440_FMD_IN215WALUE
!

SELZ2440_FMD_IN211 WALUE
!

SEL2440_FMD_IN306 WALUE
!
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== R5-is for Zone 5 Entry Alarms. Al sensor inputs needed are in this rung. This rung will roll up to the "SITE_ENTRY™

SEL2440_FMD_IN301.VALUE
i

Alarm.

[EC_ZONE_S_ENTRY.VALUE

SEL2440_FMD_IN312WALUE
i

SEL2440_FMD_IN307 WALUE
i

SEL2440_FMD_IN303.WALUE
i

SEL2440_FMD_IN314WALUE
i

= RS - is for Zone 6 Entry Alarms. All sensor inputs needed are in this rung. This rung will roll up to the "SITE_ENTRY™ Alarm.

SELZ2440_FMD_IN308.VALUE
i

EC_ZONE_6_ENTRYVALUE

SEL2440_FMD_IN104.VALUE
i

SEL2440_FMD_IN315.VALUE
1

SEL2440_FMD_IN311 VALUE

i

SEL2440_FMD_IN108VALUE
i

= RT - is for the SITE ENTRY ALARM. All Zone Entry Alarms are rolled up to this Alarm. Thig iz the point that Station 1 gets an alarm for.

[EC_ZONE_1_ENTRY.VALUE

IEC_SITE_ENTRY WALUE

[EC_ZONE_2_ENTRY.VALUE

EC_ZOME_3_ENTRYMALUE

EC_ZOMNE_4_ENTRYMALUE

IEC_ZQONE_5_ENTRY VALUE

IEC_ZONE_6_ENTRY VALUE

4@ NovaTlech.



Security System Logic for aggregating discrete alarms into zones

=—— SENSOR TROUBLE ALARMS ROUTIMNE == R13-is for Zone 6 Sensor Disqualifer Alarm. All ensor inputs needed are in this rung. This rung will roll up to the "SENSOR_TROUBLE™ Alarm.

SELZ440_FMD_IN310 VALUE

—— R& - iz for Zone 1 Sensor Disqualifer Alarm. All sensor inputs needed are in this rung. This rung will roll up to the "SENSOR_TROUBLE™ Alarm.

[EC_ZONE_§_DISQ.VALUE

R13 I |
SEL2440_FMD_IN102.VALUE [EC_ZONE_1_DISQ VALUE SEL2440_FMD_IN105.VALUE
R8 ! | !
SEL2440_FMD_N113.WALUE = R14 - is for the SENSOR_TROUBLE ALARM. All Zone DISQ Alarms are rolled up to this Alarm. This is the point that Station 1 gets an alarm for.
/

[EC_ZONE_1_DISQ.VALUE

—— RO - ig for Zone 2 Sensor Dizqualifer Alarm. All senzor inpute needed are in thi rung. Thig rung will roll up to the "SENSOR_TROUBLE™ Alarm.

IEC_SENSOR_TROUBLEMWAL..

R14 1
SEL2440_FMD_IN110.VALUE IEC_ZONE_2_DISQVALUE [EC_ZONE_2_DISQ.WALUE
Ro i |
SEL2440_FMD_IN205.VALUE IEC_ZONE_3_DISQVALUE
!
= R10 - is for Zone 3 Sensor Disqualifer Alarm. All sensor inputs needed are in this rung. This rung will rell up to the "SENSOR_TROUBLE" Alarm. [EC_ZONE_¢_DISQ.VALUE
SEL2440_FMD_IN202 VALUE IEC_ZONE_3_DISQVALUE IEC_ZONE_5_DISQVALUE
R10 ' |
SEL2440_FMD_IN213.VALUE IEC_ZONE_&_DISQ VALUE
i

= R11 - is for Zone 4 Sensor Disgualifer Alarm. All sensor inputs needed are in this rung. This rung wrill roll up to the "SENSOR_TROUBLE™ Alarm.
SELZ2440_FMD_INZ210.VALUE [EC_ZONE_4_DISQVALUE
R11 !

SELZ440_FMD_IN305 VALUE
!

——= R12 - is for Zone 5 Sensor Disgualifer Alarm. All sensor inputs needed are in this rung. This rung will rell up to the "SENSOR_TROUBLE™ Alarm.

SEL2440_FMD_IN302 VALUE [EC_ZONE_5_DISQ.VALUE
R12 !

SEL2440_FMD_IN313.VALUE
!
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LTC logic for stepping down based on KVar

SetPoint ("VREC Level 0 Stat ELogic™, T2ZVRO, 1)
"Print (TZVRO)
If T2VR3 = 1 Then 'Check for Level 3 VR active
If -3300 <= F3EVar Then 'Check for conditicon to step back to

Level Z VR

SetPoint("Volt Red Step #2 En - 1 @LTC 2", 1, 1) ' Turn Level Z on

End If
End If
If (T2VR2Z = 1) Then 'Check for Level Z VR Active
If -2550 <= FS5Evar Then 'Check for condition to step back to

SetPoint ("Volt Red Step #1 En - 1 @rTC 2", 1, 1) ' Turn
Elself -3500 »>= F3Evar Then ' Check for condition to step up
SetPoint ("Volt Red Step #3 En - 1 @rTC 2", 1, 1) ' Turn
End If
End If

If (T2VR1 = 1) Then " check feor Level 1 VE Active

If -1800 <= FOEVar Then ' Check for conditicon to step back to Level 0 VR

SetPoint ("Volt Red Step #1 En - 1 @LTC 2™, 0O, 1)

Level 1 VR
Level 1 VR
to Level 3
Level 3 VR

on
VR
orn

Elself —-2750 »= FS5Evar Then ' Check for condition to step up to Level 2 VR
SetPoint ("Volt Red Step $2 En - 1 @nTC 2", 1, 1) ' Turn Level 2 VR con

End If
End If

If (T2VR0 = 1) Then ' Check for Level 0 VR Active and condition to step up to Level 1

If -2000 >= F3Evar Then

SetPoint("Volt Red Step #1 En - 1 @rTC 2", 1, 1) * Turn Level 1 VR on

End If
End If
End If
End If
End Sub

Sub NotGate Timer()
Dim a
a = GetPoint ("Input0l-RTU LCOCAL REMOTE @Local I/fO")
Dim b
b = Abs(l - a)
SetPoint ("RTU T-C Cutout Alarm @Logic", b ,1)
End Sub
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