MEASURE [[ ...

High Voltage
Transformator online
monitoring system

ENVIRONMENT

Andras Kajati
Industrie Automation Graz

SERVICE



[:INDUSTM
AUTOMATION
MEASURE [ ... sl

Industrie Automation Graz
Ing. W. Hausler GmbH Tl

Process '
HVAC '

HUMIDITY | DEWPOINT | PRESSURE | FLOW

HVAC N\~

GASES | VENTILATION TECHNOLOGY | AEROSOLS | DATALOGGERS ENVIRONMENT
ENVIRONEMENT |
METEOROLOGY | IMMISSION/DUST | DATA AQUISATION
CALIBRATION

LOW PRESSURE | SALT BATH CALIBRATION | TEMPERATURE

SERVICE .




MEASURE [ ...
Company Vision

For 30 years the vision of Industrie Automation
Graz - Ing. W. Hausler GmbH has been to sell
Innovative measurement and data acquisition
solutions for the measurands humidity,
temperature, flow, pressure, gases in the
field of process optimization, quality
management and safety.

The main focus is to satisfy the customers need
which we will achieve through our consulting,
engineering, training, repair and calibration
service.
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Suppliers

VAISALA hontzsch SATRON

OVAL

@2 |halstrup
walcher

Nokeval



MM70 and MMT330 series
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Measurement Performance

Water Activity

= Measurement range aw O ... 1
Response time (90 %) at +20 °C in still
oil (with stainless steel filter)

10 min

Sensor HUMICAPa 180L2

Accuracy (Including Non-linearity, Hysteresis, and Repeatability):
=0..0.9x0.02

= 0.9..1.0£0.03

Temperature

= Measurement range -40 ... +180 °C (-40 ... +356 °F)
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What matters most In
online DGA monitorint"?

* Reliable gas trending — No false alarms
* Robust and maintenance free monitoring



We listened the voices from the market,
when designing our product

"OUR EXISTIN
TOO MUCH MAINT

"THERE IS SIMPLY NO STABILITY IN THE

RESULTS!”

OIL/GAS SEEM TO BE LEAKING

FROM THE ENCLOSURE

IIWE
KEEP RECEIVING FALSE ALARMS*

G DEVICE REQUIRES
ENANCE !

"WE SUFFER FROM
C
SENSITIVITIES" O°°

"I DONT WANT TO PLAY WITH
CONSUMABLES ANYMORE”
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How Vaisala can improve the situation?

ROBUST IP66 HOUSING TO FIT

NO CONSUMABLES, NO ANY OUTDOOR ENVIRONMENT
CALIBRATION GAS. NO

CARRIER GAS!

MINIMIZE MOVING  ENABL ING USER BEST IN CLASS

PARTS S SolTION & SAMPLING TECHNOLOGY

LONG TERM STABLE
MONITORING

FULLY OPTICAL NDIR H2 AND H20 MEASUREMENT
MEASUREMENT WITH DIRECTLY FROM THE OIL THAT
AUTOMATIC CALIBRATION USES NO MEMBRANE
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Vaisala Transformer Monitoring Offering

MHT410 — Single gas DGA OPT100 Multigas DGA



The Vaisala Optimus ™ OPT100 DGA Monitor
for Transformers

= Hydrogen H,

= Carbon monoxide CO
Carbon dioxide CO,
Methane CH, — 7 fault gases
Ethane C,H,
Ethylene C,H,
Acetylene C,H,

Moisture in oil H,0
= Total Gas Pressure / Vaisala Solution

for leak detection
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Online MHT410 hydrogen
and moisture monitor

 Early warning device to detect
developing faults

« Measures directly in oil flow

* NoO moving parts, no membrane, _ :
no consumables . |




MHT410- Concept

Weather shield
1%2" NPT (DN40)
connector Indicator LEDs
-OK/wait (green)
o -Error/Alarm (red)
Sliding probe

construction

H2, Moisture &T sensors
Cable glandr""’ﬂ—- - Exposed to flow

- Quick response
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Easy to Install

Easy installation less than 2 hours

Can be
» Self standing next to transformer
» Wall mounted

2 Stainless steel pipes
= |nlet of oil from transformer
= Qutlet to return oil to transformer

Power connection 100-240 VAC

= Separate power module

Measurement cycle
» Once cycle per hour
= 1 liter of oil circled trough OPT100
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Measurement process of multigas devices

= Moisture and H2 measurement
= Separating gases from oil (critical point for next step)
= Measurement of gases



Hydrogen, Moisture and Temperature
measurement directly from transformer oil
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Vacuum Extraction — the most reliable way of
extracting gases from oil, eliminating data
fluctuations caused by changes In pressure,
temperature or type of oil used




Vacuum extraction vs Head Space
How much dissolved gasses is extracted?

Sample quality

Vacuum extraction ensures constant high quality gas sample
= reliable high quality results

NOT vulnerable to:
- Pressure

- Temperature

- Time

- Oil type

Forcing gas out of
oil in easy &
effective way
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The Non-Dispersive Infrared (NDIR) sensor
IS based on Vaisala core-sensing technology
with Autocalibration S

Output signal

Detector

- Gas molecules absorb
infrared light.

- More molecules on
the optical path

-> stronger absorption.
Measured gas can be
selected with the
wavelength of the light.
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Reliable gas trending with infrared technology

Reliable gas trending with infrared technology

Measurement signal

Output with gas
W Absorption = 1 -

Output without gas

Reference signal
(momentary
maximum light)
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Multigas DGA — Different technologies to
analyze gas samples

Non-dispersive infrared (NDIR) Photo-acoustic (PAS) Gas Chromathograph (GC)

Sample
Injection Port

Recorder
Detector — )/71
e

SRECIRAL SCAN _ / =- i
.—ﬁ/ I = TR a -~ Optical filter selector
 Very lean & simple « Moving components « Complex structure
« NoO moving parts « Sensitive microphones  Moving components
* No sensitive components « Limited in autocalibration « Manual calibration
« Enables autocalibration * Non-hermetic « Consumables

* Hermetical structure
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Different transformer sealing methods and
TGP result

= Sealed transformer: TGP below ambient pressure
* If more, then you have an air leakage

= Nitrogen blanketed transformer:
» TGP ambient air +200mbar

* Free breathing transformer:\ i |3

= TGP will reach ambient pressure l
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Web User Interface - Results

VAISALA 09:12 Measurements @ Messuring @ Help 2
Measurements Graph LatestValues
Gas in oil (ppm) Custom Day Week Month [RCETE All | Measured values
800
Control
. 700
Settings
600 2018-12-3113:24
| | Methane CH, 4.4 ppm
2] Acstylene C;H; 0.4 ppm
300 ] Ethylene C;H. 5.3 ppm
M Ethane CoHe 14.0 ppm
M carbon monexide CO 129 ppm
400 |_Rplee 155 ppm
Hydrogen Hy 1.5ppm
. W Moisture H,0 13 ppm
300
200
lim J o
100 M= T ™ | |
P oo 3 " " kb 4
February March April May June July August September Qctober November December 2019
Left y-axis Right y-axis
. Methane CH, . Acetylene C;Hy . Ethylene C3H, . Ethane C;Hg . Carbon monoxide CO Carbon dioxide CO;
| Rols B Hydrogen H, I moisture H,0
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Web User Interface - Settings

VAISALA 09:14  Alerts ¢
Measurements Relay 1
Acknowledge Alerts
Automatic acknowledging Disable Mode -
Control Limits for Measured Values
Set test state Active o
Parameter Caution Limit Alarm Limit on/off
Settings
Methane CH, | | ppm | ppm -
— e Trigger Cho v
Ethane C;:Hs ‘ ppm | ppm
Ethylene C;H, \ ppm | ppm
: T — Relay 2
Acetylene CoH, | ppm | ppm
Carbon monoxide CO | ppm ppm f Mode -
Carbon dioxide CO; ‘ ppm | ppm
—_—m ——————— Set test state Active e
Hydrogen Hy | | ppm | ppm Clive e
Total dissolved combustible gases TDCG ‘ ppm | ppm
m ————————————— Trigger Ch v
Moisture H0 | ppm | ppm &2
Moisture Hz0 | | %RS | %RS
Relay 3
Mode -»
Parameter unit Latast g 1 day ROC 1 day ROC 7 days ROC 30 days
Methane CH, a5 A 0.4 Q. QT
ethane ppm 0 i3 Set test state Active e
Fthane CgHy ppm 16 [ L7 a3 ST
Etbrylene C5H, ppm 53 53 LT 1] -10
Trigger Ch W
Acetylens CyH; ppm o4 o3 02 03 (Y]
Carbon mencide CO ppm 18 118 14 26 -1L5
Carben dioxide 00y P 1260 1238 LY 114 244
Hydrogen Hy ppm LT 15 02 ol 04
TG ppm 135 138 05 27 ATE
Malsture H0 ppm (L] 10
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Reliable gas trending allows better fault

diagnhostics

VAISALA 07:19 DGA Diagnostics

Duval Triangle 1

T1: Thermal fault < 300 °C
B T2 Thermal fault 300..700 °C
B 13: Thermal fault> 700 °C
[l O7: Thermal and electrical fault
B o1: Discharges of low energy
Il 02: Discharges of high energy
B PO: Partial discharges (corona)

Duval Triangle 4

. 0: Overheating

B c: carbonization of paper

B s: Stray gassing of oil

B FD: Partial discharges (corona)
Not determined

& Measuring m @ Help g userv

Duval Triangle 5

15%

BB T2: Thermal fault 300..700 °C

W 73: Thermal fault> 700 °C

. 0: Overheating

B c: carbonization of paper

B s: stray gassing of oil

B Po: Partial discharges (corona)
Mot determined
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Selecting monitor: Total cost of ownership TCO

n S0 9

. el Column
~"S Cumulative calibration replacement

g and carrier gas cost
Column

% ) D D replacement

£

B . encamergescost » Capital costs
Q| commissioning « Cosot of ownership
including engineering,
~ installation, calibration
- ' and maintenance
Zpo O By
Maintenance needed, Sensor Maintenance needed
for example, spare parts needs replacement (part expired)

Time
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The Vaisala Optimus™ OPT100 Technical
Summary

Key points of Vaisala OPT100 to remember:

= 1L of oil every hour (1L vs 1-2dl)

» Vacuum extraction gets 90% of gases out from oil
(Headspace about 35%)-> very good sample

» Vaisala NDIR to analyze all gases -
accurate measurement with Vaisala made laser

» Total Gas Pressure: effective way to measure
leakages(no mathematical estimates, no guessing,
No moving parts)

= maintenance free, no consumables, no calibrations
needed, no life time costs
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Thank you for
your attention!
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