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High & Medium Voltage switchgear is very reliable and low
maintenance provided, it is able to operate within specified
parameters. The use of SF¢ as quenching gas is extiremely
important to guarantee safe operation during the life of equi-
pment. If moisture inside the gas exceeds critical limits, pro-
blems can occur.When SF, and moisture are exposed to high
amounts of heat, such as equipment operating under load or
fault current, decomposition by-products can form and cause
damage to the switchgear. By-products also pose health risks
to personnel, should exposure occur. Once infernal desic-
cants have saturated, moisture levels will rise. If there is no
need to enter the switchgear otherwise, external desiccants
can be used to reduce high moisture levels and maintain
levels below the manufacturer’s specified limits. Best of all,
when the desiccants inside the chambers have stopped wor-
king, simply replace them.

Be sure to follow proper handling and safety procedures in
accordance with your company’s guidelines and/or govern-
ment regulations.

FEATURES & BENEFITS

« Attaches to filling port for easy installation & removal.
* Large assortment of gas connections available.

= Absorbs water up fo 20% of its weight.

« TEE fittings available for valve fittings.

" I I .08 SGM (STATIC GAS MONITOR) DEVICES

High & Medium Voltage switchgear is very reliable and low maintenance provided they are able to operate within their specified
parameters. To improve system reliability, plan maintenance schedules, and reduce workloads, real-time monitoring and control
systems (Smart Grid Technology) are becoming commonplace.These devices require the use of electronic sensors and transmitters
to provide critical information needed to safely operate the equipment.

ELECTRONSYSTEM MD offers electronic sensors to measure pressure, temperature, density, and moisture levels of insulafing gases.
Ex: SF¢, SFs mixtures, & N2.To ensure long-term durability and reliability, stainless steel and thick ceramics are used.This makes wet-
ted components very resistant to chemicals, including arc byproducts. Sensors are easily integrated into systems by using an analo-
gue 4-20mA or digital connection-RS485 Modbus RTU. G (gauge) type threads are standard, but many options for gas connections
are available. Customized solutions are also available on request.

08.1 ELECTRONIC SF; DEW POINT TRANSDUCER

FEATURES & BENEFITS
+ Continuously monitors moisture allowing user to ensure
manufacturer’s specified limits are not exceeded.

» Moisture calculation is based on measurement of physical
data: relative humidity HR% and temperature.

 Shockproof 30G (xyz).

* Pressure range -1 to 10 bar rel.

= Wide range measurement of dew-point (-60°C - +20°C).
= High accuracy dew-point measurement.
 Patented, chemically resistant, polymer sensor.
* Excellent long-term stability.

* Quick response time.

« Factory calibration by laser trimming.

* Low drift temperature compensated.

+ 14-bit ASIC core.

« Digital and analogue outputs available.
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o Wide compensated temperature range

o Compatibility with corrosive fluids

o Great for use as safety device in automated systems, mechanical monitoring, and process control
e Combines electronic precision with mechanical resistance for safe operation in almost any

conditions.

FEATURES & BENEFITS:

.13.3 ELECTRONIC SF6 DEW POINT TRANSDUCER

Continuously monitors moisture allowing user to ensure
manufacturer’s specified limits are not exceeded &
Moisture calculation is based on measurement of physical data:
relative humidity HR% and temperature

Shockproof 30G (xyz)

Pressure range -1 to 10 bar rel.

Wide range measurement of dew-point (-60°C - +20°C)

High accuracy dew-point measurement:

Patented, chemically resistant, polymer sensor

Excellent long-term stability

Quick response time

Factory calibration by laser trimming

Low drift temperature compensated

14-bit ASIC core

Digital and analogue outputs available

e

Cap. sociale € 50.000,00 .V. — C.C.LA.A., R.E.A. 355658 — C.F., P.I. e Iscr. Reg. Imprese di Bergamo (VAT N°) 03172700167

>
NoINOP

ISO 9001=1S0O 14001


USER
矩形


\\

\

- ;,/ .

High voltage circuit breakers commonly used for distribution
and transmission are reliable if they are able to operate in
steady and controlled conditions.

The use of SF6 as quenching gas is extremely important to
guarantee a safe operation during the life of equipment.

But if moisture inside the gas exceed critical limits the
properties of insulation of SF6 are no more valid and severe
damages can happen to switchgear.

Moisture limits are defined by IEC60480 standard which defines
the guidelines for checking and treatment of sulfur hexafluoride
(SF6) taken from electrical equipment and specification for its
re-use.

The inlet of moisture inside tank can bring, during power
switching and arc quenching, to chemical decomposition of SF6
into fluorides.

Fluorides indeed do not reduce good insulating properties of
SF6 unless the content of humidity is beyond critical limit: at
this stage the byproducts also include the high corrosive HF
hydrogen fluoride acid.

In addition to above the content of moisture must be kept
under control to guarantee that in very cold climates the water
vapor can’t condensate creating tracking lines or leakage
currents.

Moisture calculation is based on measurement of two physical
data: relative humidity HR% and temperature.

Our sensor has an integrated sensing element able to read
contemporary both HR and T which are converted by the ASIC
into equivalent dew point temperature.
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— STATIC GAS MONITOR

e Type SGM/DEW
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AN o SFesDew point temperature transmitter

APPLICATIONS

¢ Moisture monitoring of air or gas (SF6)
e Suitable for indoor or outdoor
¢ Industrial, medical or aerospace fields

HIGHLIGHTS

¢ Wide range measurement of dewpoint

* High accuracy +/- 3°C (+/- 5.4°F)

¢ Patented polymer die chemically resistant
¢ Excellent long term stability

e Quick response time

e Factory calibration by laser trimming

¢ Low drift temperature compensated

e 14 bit ASIC core

*  Multiple transmission data output

All specs are subject to change without notice
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Dets 12.10.2017 | Rev./Mod

012 07.07.2015

Ial data update

TECHNICAL FEATURES:
DESCRIPITION:
DEW POINT TRANSMITTER

1 Materials:

1.1 Housing material : AISI 316

1.2 Inner o.rings material : EPDM70 peroxide cured

1.3 Primary sensing element: Patented polimer chemically resistant
1.4 Cable connection material: aluminium alloy nickel-plated

1.5 Conformity to 2002/95/CE (RoHS), Halogen free

2 Electrical data of sensors (choose one of the following versions 2.1,2.2 or 2.3)

2.1 Electrical data analog version
2.1.1 Output signal : 4 - 20 mA 2 wires loop system (see diagram 1)
2.1.2 Input voltage : 15-30 Vdc
2.1.3 Rload: Rin< 250 ohm
2.2 Electrical data digital pulsed current version:
2.2.1 Output signal : PWM pulse current (see diagram 2)
2.2.2 Input voltage : 15-30 Vdc
2.2.3 Rload: Rin< 250 ohm
2.3 Electrical data digital version:
2.3.1 Output signal ; RTU MODBUS RS485 (see diagram 3)
2.3.2 Data protocol: baudrate 19200, databits 8, parity even, stopbit 1
2.3.3 Input voltage : 15-30 Vdc
2.4 Common electrical data:
2.4.4 Input protection : overvoltage supressor and reverse voltage diode
2.4.5 Response time ;1 min. from dry to wet point
2.4.6 Calibration: laser trimmed, low drift digital asic core
2.4.7 Long term Stability: +/- 0,15°C dew point / year

2.4.8 Accuracy : £ 3°C -30°<Tdew<+20°, +4°C -30°<Tdew<-60°,

2.4.9 Repeatitivity : £ 0,5°C dew point

2.4.10 Isolation: max 250Vac 50Hz against mass

2.4.11 Resistance of insulation: >10Mohm

2.4.12 Terminal block : circular shielded M12x1 connector (see diagram 4)

3 Output range:
3.1 Dew point: -60 + +20°C
3.2 Temperature: -25 + +60°C *

4 Electromagnetic protection:

4.1 EN61000-4-2: ESD air 15kV

4.2 EN61000-4-3: Radiated immunity AM 10V/m 80...1000MHz, PM 10V/m
900...2700MHz with 10m cord

4.3 EN61000-4-4: Burst 2kV withstand of the communication & power supply
interfaces with 10m cord

4.4 EN61000-4-5: Surge 0,5kV withstand on the shield of 10m cord

4.5 EN61000-4-6: Conducted immunity 10V/m

4.6 EN61000-6-4: Radiated disturbances 30MHz-1000MHz class B

5 Working conditions:
5.1 Mechanical stresses:
Shockproof 30G on 3 axys
5.2 Max allowable pressure: 10 bar ABS

6 Environmetal conditions:
Operating temperature:
Standard : -30°C to +70°C
Transport and storage : -30°C to 70°C
Relative humidity 0+100% HR
Solar radiation: <= 1000 W/mq
Wind: <= 34 m/s
Altitude: <= 2000 m
6.1 Pollution Class III IEC 60815, table 1
6.2 Corrosion class (according to DIN EN ISO 12944-6)
a) Indoor: C4, high
b) Outdoor: C5-M/I high

6.3 Protection degree (DIN EN 60529): IP65; IP67 on request

7 Leakage rate
7.1 Leakage rate : < 1x10™ -9 mbar x I/s.
7.2 Leakage test with helium gas

8 Weight : =~ 250 gr

9 Primary element features

9.1 Technology: Patented new chemical resistant polymer wafer

9.2 Core chip: ASIC 14bit resolution factory calibrated

9.3 Measurements on chip: combined Relative humidity HR% and Temperature °C

9.4 Protection: integrated filter resistant to dust and chemicals
9.5 Long term stability: 0,15%HR in 5 years ; 2°Cin 5 years

9.6 Reliability: MTTF: 9.312.507 hours

* available only for SGM/DEW/T or SGM/DEW/D
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DIAGRAM 1: ANALOG SENSOR CODE SGM/DEW/A
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DIAGRAM 3: MODBUS RTU RS485 CODE SGM/DEW/D

Add_0 ID_slave Unsigned Int Read/Write

Add_1 HR.Read [%] Unsigned Int Read only
Temperature.Read

Add_2 [°C/10]

Add_3 Tdew.Read [0°C]

Signed Int Read only
Unsigned Int Read only

Default settings
-Address: 127
-Protocol: Modbus RTU
-Speed: 19200 Baud
-Data: 8 bit

-Parity: Even parity
-Stop: 1 bit stop

Data transmitted are:

-HR: relative humidity
-Temperature: Temperature of gas
-Tdew: Dew point temperature

DIAGRAM 4: TERMINAL BLOCK

SGM/DEW/X/A or SGM/DEW/X/T

3: +VDC
4: -VDC

SGM/DEW/X/D:
1: +VDC

: Modbus Gnd
1 -VDC
:D+/B

: D-/A

ol W

Material/Materiale

N' Series / Serie

Finishing / Finitura

quality tolerance

ett
6S" UNI 5541-865 Coord

General tolerance for machining / Tolleranze generali

per lgvorazioni meccaniche:

qualita® Coord.P

Js1

unzon. a C.N

Quality for linear dimension
Qualita' per quote lineari

Medion / Media
T A PETS

Resp. Dep

Uff. Resp

Uff. Tecnico

Dew point transmitter
SGM/DEW

: Emissione nuovo disegno

« —
= g
o O
3 50 ng Room
2z e h
el chivio
: o Tol
£ 8
wn
-
o
~
~ " Prep.
5 e mserve herigstamadty me | ©7F M, vescovi
] rawing without notice Dis.
5 =B
S 39 - - o ) 9864 App
g & [Plono di Compionomenta (UNI IS0 2859) | we reserve all rights in this document and in the information contoi~] App. M. Bosisio
8 2 ned therein. Repraduction, use or disclosure to third porties without
= v i P express authority is strictly forbidden
s LIVELLO LQA i ¥ d Rev./Mod.
< im : T 3 5
. £ 9 Ci riserviomo tutti 1 diritti connessi con 1l presente documento e con
I §gc . oggetto o la materia presentati con d o di riprodurlo,
Tig 7 wtil o renderlo accessibile a terzi in ossenza di previa autoriz—
38 zazione

*|ELECTRONSYSTEM MD s.r..

Vi 43931055
" Boe.

All specs are subject to change without notice

Via Madonna delle Rose, 72 24061 Albano S.Alessandro (BG) ITALY - Phone +39035584000, Fax +39035584099 E-mail: info@elecmd.it Web www.elecmd.it

Page 6/13



ELECTRONSYSTEM () =~ STATICGAS MONITOR

\\\ Des:gn and products for safety pmblem soivmg / N4 S Type SGM / DEW
Y, in medrum and hfgh voltage efectﬂcﬁl mstaﬂatfons Revision B of 12 october 2017
AN y N\ N // \ . .
AN N SFsDew point temperature transmitter
STORAGE

If the complex must be storage before use, please keep dry and repaired.
Do not leave outdoor.
Device is strongly sensitive to humidity hence avoid to store where relative humidity is more than 90%

STORAGE TEMPERATURE: -30°C ++70°C
RELATIVE HUMIDITY: max 90% @ +40°C

MAINTENANCE

Maintenance of transmitter must be done compulsory in factory. We recommend every 5 years to
send back transmitter for calibration check and inspection.

WARRANTY

Device is covered by 24 months after installation or max 36 months after delivery.
In case of service the transmitter must be sent back to factory for inspection.

All specs are subject to change without notice
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WARNINGS
CAUTION

Do not drop or hit the transmitter. The sensor is fragile and may break from sudden shock.
When transporting the transmitter, use the original shipping box from Electronsystem.

NOTE
Keep the transmitter dry and clean.
Do not remove the transparent transport protection caps before you are ready to install the

transmitter.
Uncapped transmitter will absorb environment moisture which will affect the dewpoint measurement

and will potentially need weeks to be ready to give reliable signal.

i ‘.‘ ‘4 ‘a ; /

KEEPDRY| 3

NOTE

Connect the transmitter directly to the main SFe gas volume, not behind a sampling line because this is
the area where high humidity tends to accumulate.

In any case after first installation the transmitter will have a small amount of moisture inside the
connection. In still dry gas it takes a long time until a vapour pressure inside the measurement cell
reaches equilibrium with the main gas tank. It is usual for the stabilization of the dewpoint reading to
take several days after installation.

All specs are subject to change without notice
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INSTALLATION

1. Remove the transparent transport caps when you are ready to install the transmitter. Check o-ring
is clean without dust and properly assembled.

7

2. |Install the transmitter to the mechanical coupling and tighten gently by hand. Then use a 30mm
wrench to tighten the connection. Use a sufficient force to achieve a tight installation
(recommended 10-15Nm) . The system must be leak-free for accurate measurement.

use a 30mm wrench

3. Connect proper circular wiring into the output port checking the correct polarization of the
connector then turn firmly the rotating crown of the cable.

All specs are subject to change without notice
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Use a cable with a suitable outdoor IP67 connector for your installation (straight or angled)

4. In case the weather shield is needed (optional), can be added to the transmitter by fitting the two

rubber clamps on the body of transmitter and tightening to assure it can remain in place.
Assure that the stainless roof completely cover the transmitter and the cable connection.
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APPLICATION NOTES and FAQ:

Q: What is the physical parameter transmitted by SGM/DEW/x ?
A: The sensor read relative humidity and temperature and converts into dewpoint temperature

Q: What is dewpoint temperature, Tdew ?
A: The temperature (in degrees °C or °F) at which moisture (water vapour) in the gas begins to
condense as liquid (droplets or dew) or solid (ice)

Q: What is ppmV ?

A: Moisture volume concentration (parts per million by volume). One million times the ration of the
volume of moisture (water vapour) present in the gas to the total volume of the gas (including water
vapour).

Q: What is ppmW ?
A: Moisture mass concentration (parts per million by mass).
For SF6 gas, conversion to ppmW=ppmV / 8.1

Q: Is Tdew pressure dependant ?
A: Yes it is strongly dependant. It has no sense to deal with Tdew without indicating also the reference
pressure of tank

Q: Is ppmV or ppmW pressure dependant ?
A: No they do not depend on pressure of tank

Q: What if measurement in ppmV is desired and only dewpoint is known or measured ?

A: To convert Tdew to ppmV (or ppmW) pressure of tank need to be known. There are some formulas
able to calculate ppmV starting from Tdew and pressure.

For general purpose indication please check tables below.

All specs are subject to change without notice
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Simplified table for quick conversion to ppmV
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Ptank [bar abs]
ppmY¥

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 .0 5.5 7.0 75 2.0
-E0 5.4 4.3 3.6 31 27 2.4 22 2.0 14 1.7 15 14 1.4
-57.5 75 6.0 5.0 4.3 3.8 3.4 3.0 27 25 2.3 2.2 2.0 14
-55 10,5 5.4 7.0 .0 5.2 4.7 4.2 38 35 3.2 3.0 2.8 25
-52.5 4.4 1.5 3.5 8.2 T2 6.4 5.5 5.2 4.5 4.4 41 3.8 35
-50 13,7 15.5 131 1.3 9.5 8.5 =] T2 5.5 5.1 56 5.3 4.9
-47.5 26,7 21.4 17.8 15.3 13.4 1.3 10,7 3.7 8.3 8.2 7.6 A B.7
-45 6.0 26,8 24,0 20,6 15.0 16.0 4.4 13.1 12.0 1.1 10,3 3.6 3.0
-42 5 45,5 35,6 32.2 276 241 214 13.3 7.5 16.1 14,5 13,5 12.3 121
-4 64,2 5.4 425 36,7 321 285 25,7 234 214 13.5 3.4 171 161
-37.5 §5.0 55,0 36,7 45.6 425 378 34,0 30,3 28,3 26,1 24,3 22,7 212
-35 1.5 53.4 4.5 633 539 43,7 44,7 40,6 375 344 3.3 23,5 273
-3z 146.2 116.9 7.4 8§35 731 55,0 585 532 48,7 45.0 415 33.0 36.5
= -3 1301 1521 126.7 108,56 351 845 TE0 531 534 585 54,3 50,7 475
E -27.5 2460 136,58 1640 140.,5 123.0 03,3 334 89,4 g2.0 75,7 70,3 B5.6 E1.5
T -5 6.5 253.2 2110 150,39 158.2 40,7 1266 15,1 05,5 374 30,4 84,4 731
& -225 405 4 3243 270,2 235 2025 1801 1621 147 .4 1351 1247 1155 1081 01,3
g -0 516.E 413,2 3443 2951 2582 2235 2065 187.8 1721 158.9 1475 1377 1231
& 175 §55.2 5241 43E,7 3743 3275 2911 2E2.0 2381 218.3 2015 1871 174.E 1637
E =15 27,2 BE1.7 2513 4725 413.4 367.5 330.7 300,56 272,56 294.4 236.2 2205 208.7
g 125 1033.8 5317 5335.0 5335.3 5196 4613 4157 373 3464 3197 2363 2771 2598
2 =10 13015 1040.3 G67.3 7433 550,53 a75.0 520.2 4723 433.4 4001 3715 346, 7 325.0
& -75]  ®22Z| 12373 10803 326,53 510.4 7205 G452 5333 5401 438.6 462.9 4321 4050
-5 20137 1610.4 134,56 1143,7| 10053 g34.0 5045 7313 G705 B15.5 574.5 536.2 5027
-25] 24301 1331,1]  1658.7 1421.4| 12435 1105.2 3345 3041 g28.7 T64.9 70,2 6625 6214
0] 30676 24526 =2043.0] 17E0E 15315 13611 12248 M35 10205 341,49 §74.5 g16,2 TES1
25| 37E5.Z| 30033 25070 21481 16731 18633 15027 13653 12519 1555 107243 1001,3 38,7
5 4505,2 36805 30654 26264 22973 20415 15370 16E3,7 15304 14125 1311.5 1223.9 1473
75 56134 44857 37353 32000 273549 24871 22375 2034.0 18642 17205 1537 4 14305 13375
10 E520.0 54455 d4536.3 3885.5 33354 3013, 7 27163 2dE83.3 2263.0 20586 13331 15803.6 16363
12.5 5253.7 B5556.3 5431.3 4703.2 4112.3 3654.2 J2ET 6 23878 2738.2 25270 23461 2163.3 2052.2
15 39731 Ta62 6 BGZ6,T 674, 7 43615 4403,1 FI65.5 36037 33024 30476 26293 2640,2 24745
175 120071 asaz6| 7VIv2.E| 68261 SI6T.T 53011 47685 43331 33706 S664.0] 344  31v33] 23750
200 1dd15.3) 114336 3564, 7 51571 71364 5356, 57169 51345 47536 453315 4076,3 3504.0 35654

Legenda:

0« ppmi' < 200
201+ ppmi < 500
501 < ppm < 1000

ppmi > 10071

All specs are subject to change without notice
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o SFesDew point temperature transmitter

Water vapour content ppmV curve at different pressure of SF6 inside tank
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Calculations have been simplified for an easier reading.

DISCLAIMER NOTE:
While we provide application assistance it is up to the customer to determine the suitability for its use.

Specification may change without notice.The information we supply is believed to be accurate and reliable as of this printing.
However we assume no responsibility for its use.

The quality of ElectronsystemMD products is guaranteed by a Quality, Safety and Environmental management system certified by DNV according to 1SO 9001,

ISO 18001 and ISO 14001. Electronsystem MD works in partnership with its customers in designing customized executions in order to meet specific
requirements, please contact us.
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