ELECTRONSYSTEM ()

Customer communication Kit
SEPT 2013

FSSF613

ELECTRONIC FILLING STATION FOR
HIGH VOLTAGE EQUIPMENTS

www.elecmd.it



ELECTRONSYSTEM ()

FSSF613

FILLING STATION FOR
HIGH VOLTAGE EQUIPMENTS

« CAPABILITIES
« FEATURES

« BENEFITS

« COMPONENTS

www.elecmd.it



FSSF613 ELECTRONSYSTEM ()
« CAPABILITY

« SF6 easy refilling according to real density displayed
locally and with LED indication for proper filling

 |ED control unit for SF6 trending, forecasts, alarms
and data remote transmission

* Friendly accessible through networks, USB or Internet

« Data logged and formatted in standard CSV for history
backup and continuous surveillance

www.elecmd.it
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« FEATURES

Proven product :critical components already in service
over 15 years, worldwide

Mechanical gas filling port for maintenance and refilling
Local realtime indication of SF6 density on display
Local LED indication of proper filling value: avoid
misuderstanding and uncertainity due to temperature
Led bar status of SF6 density and visual indication of
lock contacts, user value selectable

Continuous supervision of electronic sensors integrity
State of art of data communication: RS485 Modbus,
RS232, TCP/IC web server, IEC 61850 available

Data storage on internal memory and easy access through
USB or collectable by memory stick

www.elecmd.it
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« BENEFITS
according to SF6 - new utility focus

Protecting the equipment from gas leaks

Protecting the environment from gas leaks

Gives Environmental Compliance information for SF6 reporting

Issues refilling forecast

Reduces need for routine travel timing tests

Accessible through networks or Internet

www.elecmd.it
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COMPONENTS

INTERKAL VIEW
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« COMPONENTS

= GAS D E N S I TY CO NTRO L L E R ISOCHORES: LIQUID PHASE AND LINES WITH SAME SF6 GAS DENSITY
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TABLE 1 Fill pressurss and limigis GIS

GOHC type All pressure [kPa] | Alarm pressurs [KPa] | Blocking pressurs [kPa)

GOHE 325 1000 220 SO0

GOHC 3268 ) 620 (]

GOHC 327 300 40 420

P GOHE 328 300 A 0

e GOHE 325 600 540 520

Fiih GOHC 330 J00 L) (e

TABLE Z Fll pressures and bmigs GCB

GOHT bype Fil pressure [EFa] [ Alarm pressure [kFa] [ Blecking pressure [kPa

GOHC 131 260 40

GOHC 332 (]

GOHC 333 i) o0
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TECHNICAL FEATURES:
DESCRIPITION:
TEMPERATURE COMPENSATED HYBRID GAS CONTROLLER

1 Materials:

1.1 Housing material : EN AB-46100 powder coated RALS006

1.2 Pressure connecton material @ AIST 303

1.3 Balows material = AISIZ16L

1.4 \iewing glass material : polycarbonate glass, UV and ozone resistant
1.5 Inner a.rings material : EPDMA) peroxide cured

1.5 Poinker miaterial @ alurminium

1.7 Cable connection matenial: brass nickel-plated

1.8 Conformity to 2003/95/CE (FoHS)

2 Electrical contads data:
2.1 Conkact execution = micro switch
2.2 Corgact material : pure siver
2.3 Withstand voltage :
2.5kV, 50Hz for: connections against earth
1k, S0Hz ower apened contads
2.4 Minimurn capaciy of micaswitch contacts: see table A
2.5 Electrical connedion with encoded plug-n terminal blodk with screw connection {marked with
terminal numisers) up ta 2.5 mmg finely stranded conductor with cable end sheave.
2.6 Cable gland M25x1.5 (88, @16mm) - EMC type
2.7 Life time :
mechanical = 10~7 operations
electrical = 50000 operations
2.8 Electrical connedion betwesn cover anda case in order to ensure the same potental
2.9 Bounce-free type
2.10 Impadance in open state > 1MG

3 Electrical data of sensors

3.1 Electrical data analog versian
3.1.1 Qukput signal : 4 - 20 mA 2 wires systern
3.1.2 Input woltage : 10-32 vdc
3.1.3 Fload: Rin< 250 ohm
3.1.4 Input protection : overvoltage supressor and reverse voltage diode
3.1.5 Response time @ < 1000 msac.
3.1.6 Qutput ramge: 0 - 10 bar abs

ST pan tanaity: anakegie cuipl signal
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3.2 Blectrical data digital version:
3.2.1 Output signal = RTU MODBUS RS485
3.2.2 Input voltage : 10-32 vdc
3.2.3 Input protection : overvoltage supressor and reverse voltage diode
3.2.4 Time resolutiony sampling rate: =100 samplejmin
2.5 Resclution = < 0.1% of full scale
G Stability @ < 0.2% of full scale per year
.7 Accuracy @ < 1.0% of full scale typ
B Fepaatitivity 1 = 107-3
.9 Isolation: max 2,5&W S0Hz Imin
.10 Dlagmastic: condnuous wabchdog of health sensor state
.11 Terminal biock : ses diagram 2,
max allowable aross secion 2,5mm~2 (switch 1- 2 - 3)
max allowable arass section 0, 5mm~2 (digial output sensor)
3.2.12 Gas condensation: measurement of SF6 liquid phase is not allowed (see isochores diagram)

3.
3.2
3.2
3.2
3.2
3.2
3.2

4 Blectromagnetic withstand:

4.1 ENGLOO0-4-2= 15KV

4.2 ENGLOO0-4-4: 4\ withstand of the communication & power supply interfaces with 5m cord
4.3 ENGLO00-4-5: 4\ withstand of the communication & power supply inberfaces with 5m cord
4.4 ENGLOO0-4-3= 30W/m withstand of the communication & power supply Interfaces with Sm cord
4.5 ENGLOO0-4-62 10V

4.8 ENGLOO0D-4-8: 10008¢m short duration {3s)

4.7 ENGLOO0-4-10: 100 Afm

4.8 ENGLOO0-4-12: 2, 5kV

4.5 CE conformity EN S0081-2, EM 50082-2

3.1.7 Resolution @ < 0.1% of full scale

3.1.58 Stability @ = 0.2% of full scale per yeard
3.1.9 Accuracy © < 1.0% of full scale typ fia- it/ Nalaray N Zarm [ Saris Vinizhing / FinRura
3.1.10 Repaattivity @ < 1043 Foing Foom . [T tar  / q U par nihh
3.1.11 Isolation: max 2 5% 50Hz 1min Ao 'L:n'r?q filE qualiln’ Coord Pusching H.C. mach. Hatra—tinn—Finn +533
3.1.12 Tenminal block | see diagram 1, max allowable cross saction 2,5mm2 =0 L -0 Coord puman. @ C.H. m";ﬂm undion / lsdia £518
3.1.13 Gas condensation: measurernent of 5F6 in liquid phase is not allowed s Conme G TICh
(zee isochores diagram 3) Tite
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TECHNICAL FEATURES:
CESCRIPTTION:
TEMPERATURE COMPENSATED HYBRID GAS CONTROLLER

6 Working conditions:
.1 Mechanical sresses:
Shockproof 300G on 3 axys
6.2 MTEF indoor: 20 years, MTBF outdoor: 15 years
6.3 Max allowable pressure: 16 bar ABS

7.1 Environmetal conditions:
Operating ternperature:
Standard : -45%C to +85°C
Transport and storage @ -60°C to 855C
Fielative air hurnidity in yearly average <80%, cocasionally 100%
Solar radiaton: <= 1000 Wjimg
Wind: == 34 mjs
Altitude: <= 3000 m
7.2 The original design assures insulation of the reference chamber,
protections from rain and direct sun are avaible.
7.3 Poliution Class 111 1BC 60815, table 1
7.4 (Gas Media: SFS, pure=99% , other medias such as N2/5F6 are allowable
7.5 Corrosion class (acoording to DIN EN 150 12944-6)
a) Indoar: C4, high
b} Oubdoor: CE-M/T high
7.6 BEMC test performmed:
ESD: ENJIEC 61000-4-2
Radiated imrmunity: EN/IEC 61000-4-3
Burst: ENJTEC £1000-4-4
Surge: ENJIEC 61000-4-5
Condudted immuntity: ENIEC 61000-4-6

9 Scaled indicator
9.1 Working range of the display : between the lowest switching level and the filing pressure
9.2 Main scale (temperature compensated)
9.2.1 Display tolerance : £1.8% end of scale
9.2.2 Deviation by temperature influence @ £0.1 bar at limit temperature
9.2.3 Instrument dial acoording to the version
9.2.4 Instrument dial and indicator UV resistant
9.3 Zero indication not bemperature compensated

11 Switching lewvels
11.1 Up to 4 setting hevels
11.2 Switching tolerance {Hysteresis) <030 bar
11.3 Accuracy at calibration point @ 20°C: £ 5 kPa
Accuracy between fill pressure and blocking pressure @ 20°C: + 10 kPa
Accuracy between fill pressure and blocking pressure in the operating temperature range: £ 12 kPa

11.4 Tolerance of the iscoore < £0.10 bar

11.5 Switching compensated from -45°C to +854C

1.6 Switching paints factory calibrabed

11.7 Switching point for self autodiagnosys on reguest

12 Leakage rate

12.1 Leakage rate of the reference volume < Sx10% <10 mbar x |fs.
12.2 Leakage rate of the bellows @ < 1x10"~ -9 mbar = s,

12.3 Leakage test with helium gas

13 ‘wieight : = 800 gr

2.7 Protection d DIN EM 60529): IPES .
o cegres ) 14 Equipped with a GORE membrane vert to prevent the condensation
8 Temperature compensation by filled reference bellow
1 8.1 Satting level for monitoring of reference chamber leakage is available.
3 8.2 Reference chamiber volume protected by direct impact of sun.
8.3 Accuracy with strong irradiation by probection cover (optional), see shest &
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DIAGRAM 1: ANALOG SENSOR DIAGRAM 2: DIGITAL SENSOR

switth 1 switch2  switch3  Electrical diagram E;ﬁﬂ'ﬁ";i&gram
E— without gas

| | switch 1 switch 2 switch 3

111213 21| 22 (23| 3L 32| 33 | 41| 22| 43 @ ] ] ]
oo |=gn %
max cross section 2.5mm 2 - & | B [VeoH Ve GND 111213 | 2L 22 23| 31| 32| 33
E Digital output of
R load 3 sensor via Modbus
Rin=250hom |
DIAGRAM 3: ISOCHORES _ _ .
It ‘f max cross section max cross section
ISDCHORES: LMELND PHASE AND LINES WITH SAME 556 GAS DENSITY 0.5mm*2 2.5mm™2
e ., ) ’#: Input voltage
[ 18 LT}
" TABLE "A"
Mo LILITE gl ~
A L o Rated voltage -15...+10% (V) VDC 250 110
)
. . 2.4.2 capacity (a) I(R) 0.25A 0.504
- 2.4.2 capacity (a) I{/R=40ms) | 0.104 0.204
i 4 Fig- [P — [P — Finighing / Finitury
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ELECTRONSYSTEM @
Gas Density Monitor — GDC

Comparison with other products on the market based on bourdon tube

Bourdon tube products Electronsystem's GDC Advantage of Electronsystem's GDC

Less sensitive to external temperature

More sharp in temperature

Bi-metal strip compensator | Reference volume compensator _
compensation

Possibility to follows the liquid phase
of SF6 in very low temperature

Higher precision of the microswitches

Magnetic snap-action _ _ Better electrical features
Microswitches
contacts

No bouncing of contacts up to 300 g
(avoided the silicon oil filled version)

Shockproof up to 1000g

www.elecmd.it
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Gas Density Monitor — GDC

Comparison with other products on the market based on reference volume

Other ref. volume products Electronsystem's GDC Advantage of Electronsystem's GDC

Possibility to calibrate a Self-diagnosys
contact to check a leakage in reference
volume

Two opposite bellows

Even with a leakage of the measuring
bellow, the GDC works properly.

Reference volume not in direct contact
Reference bellow inside die-cast| with external air for a lower impact of

aluminium case sun radiation (sun protection is also
available)

www.elecmd.it
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FSSF613
COMPONENTS
- GAS DENSITY MONITOR DISPLAY
T B . . e

LED FOR PROPER
FILLING DENSITY

% i
REAL TIME GAS - = a f
DENSITY MONITOR il ‘

|

- MAINTENANCE PERSONNEL CAN READ LOCALLY DENSITY
- DURING MAINTENANCE A LED BLINKS WHEN REFILLING

VALUE IS REACHED

www.elecmd.it
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e COMPONENTS

- IED CONTROL UNIT FOR SF6
READINGS, STORAGE AND
DATA TRNASMISSION

www.elecmd.it
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FSSF613
COMPONENTS

SR IO AL ARM CONTACT
RS232 OR RS485 s 3 FOR GAS LEAKAGE
COMM. INTERFACE ot

LOCAL VISUAL
INDICATION OF GAS
DENSITY LEVEL

USB PLUG FOR
DATA LOG

UP TO 3 INPUTS GAS
DENSITY SENSORS

www.elecmd.it
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- PERFORMANCE AND SF6 DENSITY MONITOR

m trends the data,

calculates mass of SF6 lost to
environment, leak rates, and
forecasts alarms, allowing good
planning by maintenance
departments at electric utilities.
With proper digital gas transmitter
also temperature data is available
4 and allow to monitor and follow life
Ml integrity and ageing of HV
w AL equipments.. It makes all this data
| J ~|visible as a Web Server or thru
~— |EC61850 or DNP3.0

www.elecmd.it
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- BREAKER

PERFORMANCE AND SF6 DENSITY MONITOR

Communication
+ Ethernet Port:

* Programming
Data Downloading
Remote Communication
TCP/IP & DNP3 Protocols
Firmware Upgrade
+ RS-232 Port
« DNP3 Communication
+ RS-485 Port
« DNP3 Communication
« USB Port
+ Local Data Downloading
+ Alarm Clearing
+ Firmware Upgrade

[HILEYIN) B8N
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- BREAKER

PERFORMANCE AND SF6 DENSITY MONITOR

S 15 Yoars Field Alarm
Experience Connectors
RS-485 DNP \ 2 T Easy-to-intall
Gonnection | Field Retrofit or by OEM

L ——

Ethernet
\ Connection
'!.‘.-..‘-'-;‘-:;—_mm;:::p;ﬁ-

Control

Connections
ST SFe Gas .
==\ Density Sensor
T

Py
it
il

Dual Indicating LED Bar Graph
SFs Density/Contact Life

Analog & Digital
Sensor Inputs

_ Current
% =\ Sensor Inputs

|
EE: 1l EE: O BE i e
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- BREAKER

PERFORMANCE AND SF6 DENSITY MONITOR

The OPTImizer? continually monitors SF; Gas Density. With the latest sensor
technology, Nuisance Alarms are eliminated. Gas Leakage Rates are
Trended, compared to Alarm Parameters, and a Days-To-Lockout Forecast
Is given. Fugitive SF; Emissions are Totalized for the Breaker Lifetime.

Setup and Programming

Web Server Interface using Browser

« No PC Software Required
* For User-Specific Programming
« Easy, Using Pull-Down Menus

www.elecmd.it



ELECTRONSYSTEM ()
- BREAKER

PERFORMANCE AND SF6 DENSITY MONITOR

Batch Programming & Cloning

* Set Up Multiple Units for
Like Breakers

* Uses USB Stick with No
Computer Required

* Access INCON Setup Library
or Develop Your Own

- i T .
B .y
L I, il

4
g "
TR A E
I i
:. 1] e
U (L
e
A1
"
A
0
| i
i
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Y

SIEMENS SPS2 Installation Curtent Sensor e ensy Sensor
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- BREAKER

PERFORMANCE AND SF6 DENSITY MONITOR

Dudl-use LED Status Display — SEE AT THE BREAKER

| 4 ding is shown as single LED
Remaining ContaetLife is shown as Full Bar Graph
Display Alternates evely 10 seconds

Sl

" Cireeft Breake Performance
and EFE Density Manitor

Green Zone

Solid Bar Graph in Yellow Zone
Contact Maintenance Soon Required

Single LED in
oFe olatus 1s OK
| C R e |

www.elecmd.it
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- BREAKER

PERFORMANCE AND SF6 DENSITY MONITOR

t — SEE IN YOUR OFFICE

ce History
-Refill Forecast
peration
Encryption TCP/IP

R L ] - -

P
R R R TR -

e

Gas Leak and Two Refills Indicated. Planned

gas refills directed by the forecasting feature will
save the entire cost of the OPTImizer* by avoiding

% 2 alarm-driven service calls during off-hours.

Status Surean ﬁ’

www.elecmd.it
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- BREAKER

PERFORMANCE AND SF6 DENSITY MONITOR
Web-Based Communication
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- BREAKER

PERFORMANCE AND SF6 DENSITY MONITOR

History Log Download to CSV File

@ OPTimizer2 Circuit Breaker Monitor - History - Microsoft Internet Explore B [T
|¢* hitp. Aistory. ity | B * | X [P Bing Bz

® Logh E.l’lﬁe«rch"‘"""i".ﬂﬁlwe' B | e Check - & Transkate - o AutoFill - & %~ w Signin -
i Favortes | 15 O My Yahoo! O Inkellcast - 1Km Radar in&_ 82| Homepage [NCON Intalll_
& OFTImizer? Circult Breaker Mo, Bi = B = & # = Page™ Safety™ Tock~ @~ ©
Guest access lovel wrel @n es ru fr th CN (en)
mizer? History INICOMN
| BiLUSINESE CRITRCAL |
| Status  Alarms History Action Configuration Preferences About XML Download |
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Tested and approved by:

SIEMENS ENERGY, INC o Vattage Produnts

Confirmation Letter

The Optimizer 2 from Incon was tested on the Siemens models SPS2 and 3AP1DT circuit
breakers. The unit was tested for mechanical endurance of 8,000 operations, cold
temperature of -50C, and for contact erosion analysis. The Optimizer 2 was examined for
capabilities of trending data for SF6 leakage analysis that may be associated with SF&
switchgear. The Optimizer 2 converted a mA signal output into a quantifying SFE density
result.

The Optimizer2 is considered being compatible and acceptable in use with Siemens circuit
breakers

Respectfully Submitted,
el wigreet = dogen ar,
Rogers Jon zassemsisme

AILEAT 1T RO

Jéan Rogers
Engineering Manager
Transmission Products
Siemens Energy, Inc
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