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1. System description

The Siemens High-Speed Automatic Transfer System (ATS) protects the load from a loss
of power supply by automatically disconnecting the load from the faulted primary power
source and reconnecting to the backup feed. The ATS scheme is accomplished by Siemens
SIPROTEC 7SC80 automation controllers. Each controller governs the operation of reclosers
situated on each side of the critical load using 1EC61850 communication protocol over fiber
optic links. When a loss-of-source is detected, the recloser on the faulted side opens while the
other closes to maintain power to the load. The system operates autonomously in a peer-to-
peer fashion with no need for master control. Incoming data to the controllers is checked
periodically and any unexpected delays will cause a communication fault to be issued. System
operations can be monitored, configured, and manually controlled through the automation
controller HMI (Human Machine Interface) or SCADA.

n addition to source transfer functions, this system also provides voltage regulation by
monitoring end of line values and adjusting substation regulators accordingly.

1.1 System architecture

The Automatic Transfer System architecture is shown on fig. 1. System includes 3
Siemens Distribution Reclosers (SDR) Ri, R2, R3 controlled by the 7SC80 devices. The voltage
regulators are equipped with MJ4 and 7SC80 controllers. The MJ4 provides voltage regulation
based on the voltage at the substation. The 75C80 controllers govern voltage regulators based
on the line end voltage, measured by the reclosers. The operator can manually select which
regulator to use either at the substation level or from HMI in the office. If system detects
communication failure, the 7SC80 voltage regulator automatically transfers control over to the
MJ4. All reclosers and voltage regulators connected via Single Mode fiber to the Ruggedcom
Ethernet Switch in the SCADA room. The software based HMI is running on the SICAM HMI PC.
This PC allows the operator to monitor and control the entire system. The DIGSI software
package provides capability to remotely change settings or upload a new device configuration.

LOAD LOAD
A AVR1

HMI c Ethernet Switch

Fig. 1
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The SCADA system is directly connected to the HMI PC. The field information from the

reclosers and regulators is coming via IEC 61850 protocol. This data is converted to the DNP3

protocol and provided to SCADA for control and supervision purposes.
In the event of a fault or loss of source, the 7SC80 devices will generate the COMTRADE

fault records. These files then automatically uploaded to the HMI PC for further analysis using

SIGRA any other software compatible with COMTRADE format.
The distribution system also includes two standalone SDR reclosers. These two units

perform only protection and autoreclose functions and are not carrying the ATS functionality.

Standalone reclosers can be monitored and controlled from the HMI PC.

1.2 System Modes of operation

The source transfer system operates in the modes listed below. System operations are

factory-programmed, but can be changed in the field as described under Operating Procedures

(included to the document package for each recloser).

The Auto Source-Transfer Mode enables all automatic source

transfers I restoration sequences. Automatic operations are

functional only when the LED ‘Auto Mode ON’ is on.

NOTE: Auto Source-Transfer Mode is automatically blocked

whenever the following conditions exist:

• Fault Detected status indicator is lit;

• Operation Fail status indicator is lit;

• Comm Fault status indicator is lit;

• A Hot Line Tag is in place at any recloser.

Automatic Restoration If Automatic Restoration Mode is activated, controllers will

Mode automatically initiate the restoration sequence to reconfigure

system back to its original configuration five minutes after both

sources have become available.

When Automatic Restoration Mode is disabled, the automatic

restoration sequence must be initiated by an operator by pressing
the Restore Command button. The feeder can also be restored by

manually operating each recloser from the automation controller

HMI; in this case Auto Mode must be switched off.

Simulation Mode Allows the operator to simulate the system events and test the

system reaction without operating the primary switchgear

Voltage Regulation Provides regulator control based on the line end voltage values.

Mode System automatically determines the line end recloser to measure

the voltage.

Auto Source-Transfer
Mode

0

0
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2. System settings

SIEMENS

The ATS system performs source transfer, voltage regulation and protection functionality
according to the table below:

Ii1I [‘( Fj1i tT1ijjE
VR1 Voltage regulation based on the line end voltage
Ri Undervoltage detection for the ATS, Source transfer logic, Overcurrent (50/51

TCC, SON/SiN TCC), jDiffTM (Jump differential protection), Autoreclose
R2 Source transfer logic, Overcurrent (50/51 TCC, 50N/51N TCC), jDiffTM (Jump

differential protection), Autoreclose
R3 Undervoltage detection for the ATS, Source transfer logic, Overcurrent (50/51

TCC, 50N/51N TCC), jDiffTM (Jump differential protection), Autoreclose
VR2 Voltage regulation based on the line end voltage
R4 Overcurrent (50/51 TCC, SON/51N TCC), Autoreclose
R5 Overcurrent (50/51 TCC, 50N/51N TCC), Autoreclose

2.1 Changing the line end voltage threshold

The line end voltage threshold can be changed remotely from the HMI PC through the
7SC80 WEB HMI. Both VR1 and VR2 employ two independent voltage thresholds. In order to
apply the new line end voltage values, the operator should access VR1 or VR2 through internet
explorer using the following IP addresses:

Voltage Regulator IP Address
VR1 10.10.0.5
VR2 10.10.0.4

To access VR1, please type http://i0.10.0.5 in the address bar. The following page (fig.2) will
appear:

NOTE: If Voltage Regulation mode is disabled, system allows
operator to manually control the Regulators from the HMI PC. To
maintain the automatic control either this mode should be activated
or system should be switched over to MJ4 controller.
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________

Feeder protection
MLF...7SCOO24LAC9O3FAO----2T-...
BF-No.; [310517936
Hag. [0.10.0.5
Connection Stat... ooemecd
Version: V03.03.Ot /03 Sep 2013
P,,miissions: eod/wnte
EW-Version: V04.05.06
Oeidce: 7SC802

City of Cuyahoga Falls Electric Department

,ri:1010o5

Fig. 2

Menu Extras

Please click on the “Start WebMonitor” button, the internet explorer will launch java

application (fig.3):
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C

Please click on “ESC” button, the device menu will appear on the screen (fig.4). Using “Up” and
“Down” arrow buttons, select “Measurement” menu and press “Enter”:

Under the “Measurement” menu, please select “Set Points (MV)”:

ebManitor

Oeolce Control

L tine Control

L
MeaJre,nent Ow,viav,

feeder protecUon -— -

MLF...7SC0024 l.AC9O3FAO----2T-...
8F-No.: 1310517936
Ht1: 10.10.0.5
Connection Stat... roncted

Version: V03.03.01 I 03 Sep 013
POm,,ssioi,s: read/write
FW-Vers,on: V04.05.06
Deice: 7SC802

Menu Extras

WebMonitor

Device Control

tine Control

Annunoations
Meaorrement Over vrevv

....._,.....fT 13’14
t Run

trod —> 51
-> 61 (‘Error

UC PhA IN

PhBIN

Tapoown PhC IN

TapLrown PlScnsFaiI

DKCrn-,.,

Fig.5
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Under the “Set Points (MV)” menu, using “Up” and “Down” arrow buttons, scroll down to the
LNEndVoltl (Line End Voltage 1) and LNEndVolt2 (Line End Voltage 2) thresholds:

In order to apply the new value, please highlight the old value and press “Enter”. Device will ask
for the password. Please make sure that “Num Lock” button on the WEB HMI is active (yellow
LED is illuminated). The default password is 000000, use numerical buttons to enter it. Once
password is applied, please press “Enter”, device will show the value input window (Fig. 7),
where the new value can be entered using numerical keys.

NOTE: The LNEndVoltl (Line End Voltage 1) and LNEndVoIt2 (Line End Voltage 2) thresholds
allow to set two independent regulation levels for this Voltage Regulator. The selection
between these two thresholds can be done from SICAM HMI PC by pressing “Alt Setting
ON/OFF” button on the Voltage Regulation Detail Screen. The Line End Voltage 2 is considered
as alternate threshold. The Voltage Regulator 2 has his own two thresholds which are
completely independent from Voltage Regulator 1.

a

0

0

Menu Extras

P SIPROTEC® - WebMonitor

WnbMeintor

Oen,cn Control

Un, Control

Alnunnationu

Meuujr,n,ent

lender protection
MLF..?SCSO24 lAC9U3FAO----2T...
BF-No. 131051793ti
Ho: 16.30.0.5
Connection Stot... eoneetd
Version: V133.03.Ot 133 Sep 2013
Pennissiotns need/write
FW-Verslon:V04j35.06
Qeercn: 7SC802

Fig.6
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Once the new value applied, please press “Enter”. Device will show blinking dot symbol next to
“SET POINTS(MV)”, this means that new setting require confirmation. Please press “ESC” button,
device will ask to confirm the setting selection (fig.8). Select “Yes” and press “Enter”.

SIEMENS

onltm

0eice Conro1

line Coittml

ien9JIn,ent

0

G Host: tliLO.0.5
ConnectIon Slat... oonnentd
Vernon: VI13.D1t / 01 Sep 20t3
Pennissionn: renctjwnte
FW-Version: V04.05.06
Deelce: 7S802

Fig.7

WnbMonitor

Denice Control

line Control

Annundabons

Meaeeroment
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Once new setting is applied, it can be verified on the Voltage Regulation Detail Screen (fig.9) as

a nominal line end voltage Vnom (LNEndVolt2 will be in effect if ALT SETTING ON button is

pressed)

C)

CURREUTUSER: Cot JtiiCAl)ON

AUTOLOOII
)(OWlEO0E t.064E EVENT USC

- Voftage Regulato, I Detail Screen

Voltage Regulator I

0
To change access VR2 thresholds, please type http://10.10.0.4 in the address bar of the Internet

Explorer and repeat the steps above.

2.2 Changing the settings on the reclosers

The protection settings can be updated using the DIGSI configuration software installed on

the HMI PC. The changes to the settings should be made offline and then can be uploaded to

the devices over the network connection. In order to access the device files offline, please

launch the DIGSI software. Once open, DIGSI software will display the current

“Cuyahoga_Falls_ATS” project (fig. 10). If not, the project can be opened from File — Open menu.

j .

E’ ERS 5 R. Qb
-

‘ gPT_?5c02c.SD.-n pa_7sc93c,n 5_7Cm 502_75C&D ‘--

-cP =_!
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Fig. 10
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Fig. 9
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Click on the “F” folder, the ATS devices will be displayed as shown on the picture above.

VR1 VR17SC8O

Ri P1_7SC8OSDRCVR

R2 P27SC8OSDRCVR

R3 P3_7SC8OSDRCVR

VR2 VR27SC8O

Please double click on the P1_7SC8OSDRCVR file to access Recloser Ri file. The following
window will appear where “Offline” option should be selected.

Open

Connection type

r Dect

r SB

r
( H1OflUS FMS

thernet

r •‘cc

OK Concel Hetp

Fig. 11

DIGSI will open the device file in the next window (fig.12). Please double click on “Settings”:

, DJGSt - [Cuyahoga_Fafls_ATS I F I P13SCBOSDRCVRI7SC8O2 I
1IEiIe4ft 1w- tioincwelp

SIect function

Annunciation

jMeasurement
OsdIIographic Records

Fig. 12
The “Settings” window will display number of options, where the “Setting Group A” option
should be selected (fig.13):

- Connection properties — -

No settings required for thin connection type.

0

0

fi- Offline
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Offline

Settings

Annunciation

Measurement

Oscillographic Records

Sect function
Qj Device Configuration
4Masking 110 (Configuration M...
Control Display
[CFC

Power System Data 1
SroupA

0scillographic Fault Records
General Device Settings
ITime Synchronization

Inteifaces
‘‘ Passwords
‘ Language
jAdditional Functions

Fig. 13

DIGSI will display the following window which includes the protection and autoreclose
functions:

Setti Group A

Functions:

No., I Function ,

Fig. 14

In order to check or change the overcurrent protection settings, please select 50/5 1
Phase/Ground Overcurrent from the window displayed on fig. 14.

0

C

D165( rCuyal4..FlkTS IF! P1_7SCaDSORcVRI7SC802

1 File :.E1t Inseit Device e::tIons Window Help

-1!i [iJ k?

0

0004 Power System Date 2
0005 50/51 Phase/Siound Overcunent
0013 Measurement Supervision
0016 79M Auto Rectosin
0023 Demand Measurement Setup
0024 Min,’Man Measurement Setup
0026 Snergy
0105 Rectoser Capacitor Test

Customize j Eeset About

tose Hiop
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First tab on the overcurrent setting window includes settings for 50 Element (Definite Time

Overcurrent protection). The 7SC80 controller employs 3 stages with independent Pickup and

Time Delay values. The overcurrent settings can be viewed either on the primary or secondary

values (the example below is showing primary values). To switch between primary and

secondary values, please refer to icons on the DIGSI toolbox as highlighted on fig. 16.

NOTE: Please use 800:1 CT ratio is secondary values are selected.

5015 t Pha lGxnd Oerutiit - Sethngs Giup A

---

50 si lN lSlh I

Sett,s Whe

o,Th_
15’ wi *m* Rem

r

OK 8c-

Fig. 15

_________

, DIGS( - [CuLATS/ F / Pi_7SC8OSDRCVPJ7SC8O2]

File trice Vi__ption Window

Select function

(1) Device Configuration
Masking I/O (Configuration M...
ControI Display
jCFC
Power System Data 1
SeftnGroup

OscilIographic Fault Records
General Device Settings

Time Synchronization
j Interfaces

.iPascwordc
Language

IjAdditional Functions

Fig. 16

If any setting should be changed, please apply a new value and click “Apply” button and refer to

paragraph 2.2.6 to download changes to the device.

C)
2.2.1 50 Phase Overcurrent Settings

SIEMENS

Offline
- Settings

Annunciation

-J Measurement

Oscillographic Records
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2.2.2 5lOvercurrent settings

The second tab on the setting window includes settings for the 51 TCC Phase Overcurrent

Protection element (fig. 17).

C

5qo:

o. settings I I

1212 AN$Cwve
1223 51VVltaoo nflo’ence

The 7SC80 controller can accept the 51 pickup setting from 80 to 3200 A. The Time Dial can be

set from 0.5 to 15. Device offers the following family of ANSI Curves (fig.18):

If any setting should be changed, please apply a new value and click “Apply” button and refer to

paragraph 2.2.6 to download changes to the device.

ce,lSo Jso lsm I

5G/5 L Settings Group A ,

OK I
Fig. 17

513/5 t PhaJGround Overcurrent - Settingo Group A

Genl5O 51 150N 51N

No. I

________________

12T1

________

1210
1212
1223
1224
2210

&ractertstic

I

_____________

640 A
2.50

ratantaneoc
rywere

C

0

Short bwerse
Long Inverse
Moderately Inverse
txtjemely Inverse

ivnrse

Fig. 18
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0

2.2.3 50N Ground Overcurrent Settings

The third tab on the window includes settings for 50N Element (Definite Time Ground
Overcurrent protection). The 7SC80 controller employs 3 stages with independent Pickup and
Time Delay values.

Fig. 19

If any setting should be changed, please apply a new value and click “Apply” button and refer to
paragraph 2.2.6 to download changes to the device.

5’315[ Pe/Gcound O,,ercur, - eLbng Group A

OK -i I
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2.2.4 51N Ground Overcurrent settings

The last tab on the window includes settings for the 51N TCC Ground Overcurrent Protection

element (fig. 20).
513151 Ph /Gourid ‘ercwtm1t &ettingc Grnp A

51 SUN SiN

i!J Sottq Value

•fI______________ rt4aAl

51 I5N 51N

No Setti,5o

1O751NFuip — —_____________________________

______

21Q

jjrpot ChdO,ISto istafltaneo

tN2 ANSICu,ve

____________

Veryhverse

SIN wSii inmS Reotrahit

_________

Inverse
Short Inverse
L0n9 Inverse
‘olerately hwerse

Extreme5’ Inverse
Oefuie Inverse

r

I OKJ I

__________

If any setting should be changed, please apply a new value and click “Apply” button and refer to

paragraph 2.2.6 to download changes to the device.
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CdI I

The 7SC80 controller can accept the 51N pickup setting from 40 to 3200 A. The Time Dial can be

set from 0.5 to 15. Device offers the following family of ANSI Curves (fig.21):

50/5LPIe/GvoudOneunentSettingcGrooipA

Fig. 21
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2.2.5 79 Autoreclose settings

SIEMENS

0

The Autoreclose settings window can be accessed through Setting Group A -> 79M
Autoreclosing (fig.14). The following window will appear where number of Autoreclose
attempts can be configured under settings 4* 7135 and #7136 independently for phase and
ground faults:

The dead time for each autoreclose cycle can be configured under tabs “1. cycle”, “2. cycle”, “3.
cycle”, “4. to 9. cycle’. As an example, fig. 23 shows 0.5 sec dead time for the first autoreclose
cycle, followed by the first trip. The 7SC80 device provides the possibility to apply independent
dead times for Phase and Ground faults.

Fig. 23
If any setting should be changed, please apply a new value and click “Apply” button and refer to
paragraph 2.2.6 to download changes to the device.

Fig. 22

Auto Rodoog-Sott.ngGroupA
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2.2.6 Downloading settings to the 7SC80 controller

After any changes were applied to the device, it should be saved by clicking on the save icon in

DIGSI:

Occillographic Fault Recordc
Geneil Device Settings

me Synchronization

Y Interiaces
i Passwords

Language
r.jAdditional Functions

Fig. 24
The device file can be closed. Then in DIGSI manager right click on the device icon and select

“DIGSI to device” option. DIGSI will automatically connect to the device and will ask to inter the

password (default password is 000000). DGSI will download the changes over the network and

then report successful download.

a

0

0

[He

2

L1 Offline

L1 . Settings
Annunciation

j j Measurement

Oscillographic Records

.ation M..
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3. Accessing the Fault Records

SIEMENS

0

Following any system event the 7SC80 recloser controller automatically generate the
COMTRADE Fault Records. Devices upload these files to the HMI PC within next two minutes.
The records can be accessed if operator clicks on the “FAULT RECORDS” button on the HMI
screen. The HMI PC has SIGRA software installed to view and analyze the Fault Records (fig.25).
The SIGRA manual and guidance can be found on the HMI PC under Start -> All Programs ->

Siemens Energy ->SIGRA. Fault records also can be forwarded to the Siemens Industry for
detailed analysis.

W3M4 -fr. -P.d,3 1,L4?dPU

_______

Qp6,. Wi, kWp —

FrHD IWI1.

Fig. 25
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4. Installing a new DIGSI project

If a new DIGSI project should be installed on the HMI PC, please close DIGSI and delete

the old “Cuyahoga_Falls_ATS” folder from C:\Siemens\DIGSI4\D4Proj location on the HMI PC.

Then unzip the “Cuyahoga_Falls_ATS” folder from the new project archive to that location. The

new project then can be accessed from DIGSI.

5. Refreshing the SICAM PAS Database

If any device in the system is experiencing loss of communication it can be helpful to

refresh the project database. This potentially can happen if HMI PC is restarted or

communication interruption occurred on the network level. Please launch “SICAM UI Operation”

application from the desktop or start menu. The following screen will appear:

Redimdancy state

System type Defttt system Redttnd.nt system Swit.h .rlisesystme

Fuflsetvec ATS Redunancynureebted S.h

Fig. 26
Any communicating device is displayed with a green circle, not communicating — with a purple

circle. To refresh the database please click on the “Update System” button. The application will

go through an update and generate report. It might take couple minutes to refresh to complete

the update.

C

0

C

vtatijs

o DNP 313 r3cler
Current state

GDNP313SIave
• SCADA View is realtime

• lEC 61850
The contguration is up lit date.( ATS

• Pl_7SCBOSORCVR
• P2_7SCBIJSIJRCVR
• P3_ThC8OSORCVR
• VR1JSC8O
•V112_75C80

• Recloiters
• f’4_7SCBOSOI1
• P5JSC8OSDR

• 5CC
•

• NM

Update slew

Updasystrm

Page 20 of 20



4/5/2016 Zim bra

Zimbra doughertymd@cityofcf.com

CRE: How To Manual

From : Alexandr Stinskiy Thu, Sep 10, 2015 11:29 AM
<alexandr.stinskiy@siemens.com> 2 attachments

Subject : RE: How To Manual

To : Michael D. Dougherty
<dougheftymd@dtyofcf.com>

Cc : Vic Oeftering <oeftering@cityofcf.com>, Rodney
L. Troxell <troxellrl@cityofcf.com>, Ron Boorman
<boormanrj@cityofcf.com>, Andre Smit
<andre.smit@siemens.com>

Hi Michael,

Thanks for your email and feedback. I’m planning to send the Manuals next week, sorry for the delay.

We would like to analyze the system behavior when it stops controlling the voltage in one phase. Could
you please help us to get the following information:

1. Please open the VR2_7SC80 online from DIGSI project (double right click on the VRZ_7SC80
device in the project and select “Ethernet”)

2. Once DIGSI opens device online, please open “User Defined” log under measurements and
print it out. Then please print the “Set Points (Measured Values)” log

htlpsIIzmI.city&cf.com/h/printmessage?id= 134648&tz=America/New_York 1/4
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0

C

0

Eciit

ATSI F/VR2
J

I

_____ ______

Date and time

User Defined

d Offline
Settings

Annunction

( Event Log

Trip Log
General interrogation

O Spontaneous Annunciation

B. Statistics

Statistics
....i Set Points (Statistic)

Measurement

Primary Values

j .J Secondary Values

Percent Values

j •• Min/Ma(lDemand

[].j Others

Thermal Meter

Energy

j Set Points (Measured Values)

Oscillographic Records

3. Please open Spontaneous Annunciation log. It should open a new window where DIGSI will

display current system events.
DIGSt-1Cuyah c /ff “flSC8O2] ‘

File Edit .1 ins Window

________ ______

tIFL=
E]j Offline

______

Settings

Annunciation

( Event Log

Trip Log

‘J General Interrogation

Statistics

Measurement

Oscillographic Records

4. Switch system from Mi4 to 7SC80 in SICAM and let it run for 7-10 minutes. In DIGSI it should

show some events recorded by the voltage regulator

5. After 7-10 minutes please print the Spontaneous Event log and send it to us along with two

measurement logs.

Date and time

Spontaneous Annunciation

https://zmai I .cityofcf.com/h/printmessage?id= 1 34648&tzAn,erica/N ew_York 2/4



4/5/2016 Zimbra

6. Close DIGSI, if voltage is beyond the expected window, switch back to MJ4 regulator.

Please let us know if there are any questions regarding this information. Once we will have the event
sequence, we will analyze and check the logic.

Once all data is collected, will it be possible to change the threshold back to 116 volts for a few minutes

to see if system will perform as expected with the old threshold?

Thank you in advance!

With best regards,
Alex Stinskiy
+1(919)592-31-94

From: Michael D. Dougherty [mailto: doughertymd@cityofcf.com]
Sent: Thursday, September 10, 2015 9:42 AM

To: Stinskiy, Alexandr

Cc: Vic Oeftering; Rodney L. Troxell; Ron Boorman

Subject: How To Manual

Alex,

Hi! Here is some feedback on the project here. The switching of the automation
scheme works great. For the voltage control, I was able to set the voltage at 116 volts
and the system was keeping the voltage down there just fine - and no one was
complaining of low voltage. However, we did run into a problem with low voltage due
to heavy load between the reclosers when the system switched. The feeder getting the
load had too low of voltage after the switch, which caused a problem for one of our
big customers. So, I set the voltage at 118 volts and so far switching has not been
reported as an issue for voltage to the customers. The moral of this story is we can’t
keep the voltage down as low as possible when we could switch a significant amount
of load instantaneously.

That was a lesson learned on how best to use this system. However, after we had the
voltage set back at 118 volts, we ran into a problem again with the system not
controlling voltage properly on Feeder 323 - this time only on A-phase. So, we had to
switch the system to be controlled by the MJ4A controller. We are not sure why it
decides to stop working on that feeder at times. We’ll have to look at it further.

Speaking of looking at it further. How is it coming along with the How To Manual info
you said you were putting together for us? With that info, we can look at the
programming and make adjustments as desired. Please let me know. Thank you.

Michael Dougherty, CMRP, MBA
Electric Superintendent
Cuyahoga Falls Electric Department
330-971-8060
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This message and any attachments are solely for the use of intended recipients. The information contained herein
may include trade secrets, protected health or personal information, privileged or otherwise confidential
information. Unauthorized review, forwarding, printing, copying, distributing, or using such information is strictly
prohibited and may be unlawful. If you are not an intended recipient, you are hereby notified that you received
this email in error, and that any review, dissemination, distribution or copying of this email and any attachment is
strictly prohibited. If you have received this email in error, please contact the sender and delete the message and
any attachment from your system. Thank you for your cooperation
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