Technical intelligence for flexible forces

RUBBER AIR CELLS
for oil preservation system of
Power Transformer
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TECHNICAL INFORMATION
for standard oil conservator
( cylinder shape )

Material :

Nitrile rubber ( NBR ) on oil and air side, with textile reinforcement on Polyamid high
tenacity ( annexe 1--DOC/COM/010)

The internal faces of the rubber air cell are coated with & barrier film, This film is vulganized

with the internal rubber in one operation. This barrier improves the life time of the product (

(Better ozone resistance) *

INSIDE
/ barrier film
| —+— rubber
oonncoooooucoa—_fexhl_e
[ rubber
{high anti-abrasion quality)
OUTSIDE

Flange :

The gasket between the rubber air cell and the flange is directly vulcanized in one operation.
This procures a better quality in leakness avoidance, That also means that this gasket is made

with the same material than the rubber air cell, can not pollute the oil, can not be forgotten (

and is guarrantied during all the life time of the product.
Example of flange :

|
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mefal back flange
vulcanized in the bag

174 A

2

, / .
%canized gasket

in NBR

=

*This barrier film could be opiionnal depending on the cusiomer specifications
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Fixation loops :

The loops are manufactured with a reinforced coated fabric which avoid a possible tear.

support loop

44;;forced coated fabrics

1.5%

+

A+

-

ldentification :

Each rubber air cell is manufactured with our company name and our serial number, with no
additional label. It is printed directly in the rubber in order to avoid all risk of oil poliution,
We do not recommended the using of sticker or heat welding label which could not be in
accordance with ASTM D974, D877, D924 and 1D1500,
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Test:

All rubber air cells are tested before shipment :

- aleakage test with a least 0.2 bar during 1 hour
- avisual test with soap of the assembly

Test repoit :

All air cells are delivered wif
are tested before sh
y .

a routing test report that means that 100 % of our air rubber
pinent. ( annexe 2 - DOC/ATE/029 )

Caning :

Each rubber air cell is cleaned before shipment in order to be used directly in the oil
conservator. After the tests, the rubber air cell is transported in specific wagons,
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Packing :

Rubber air cells are delivered in a reinforced carboard box

Sizes : 1500 X 300 X 400 mm ( annexe 3 / drawing MF0522-00 )

The instructions for the installation and a test report are sent with the rubber air cell
(annexe 4 )
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( R
IMUSTHANE lvisa ~____| DOC/ICOMI10
Mis & jour le : T———a5702/01
FICHE TECHNIQUE TISSU ENDUIT POUR EQUILIBREURS
TECHNICAL DATA SHEET CONCERNING FABRICS COATED FOR BLADDERS
Support textile : Polyamide haute tenzacité
Bagic fabric ; Polyamid high tenacity
Gommage extérieur DP18 (Nitrile rubber)
External coating
Gommage Intérieur : DP18 (Nitrile rubber)
Internal coating :
Epaisseur NFG mm 09 +-0,1
Thickness
Masse surfacique NFG 37102 o/m? 950 +/- 130
Surfacic mass FSTM 184/5041 )
TESTS NCRME UNITE RESULTAT
TESTS ) STANDARD UNIT RESULT
CH >=300
Résistance 4 la rupture NFG 37103 daN/5cm WP .
Tensile strength ASTM D 751/B R >=300 -~
FSTM 191/5402 . WF
GH »>=20
Allongement & la rupture NFG 37103 WP
Elongaticn at break . ASTM D 751/B % TR »=20 :
FSTM 191/5102 W (
Résistance & la déchirure
Tear resistance
CH =12
Pendulafre NFG 3712972 WP
Pendulum test ASTM D 751/A daN "~ TR »=12
WF
CH >=16
Pantalon NFG 37128/A WP
Tongue test ASTM D 751/B daN R >=18
FSTM 191/5134 WF
Adhérence par collageipolage NFT 46008 daNfcm >=3,5
Adhesion (peeling test), FSTM 6014/8014
<Bésialanc o NFG 37111 °C <=-20
Cold regista MIL, T, 52083/A pass
Tempéraiure extréme static -40, +140
Température idéale d'utilisation °C
Recommanded using temper] dynamic =20, +120
Résistance & ia perforation daN 18 (
Perforation resistance
Index de neutralisation laboraiolre, SGS
Neutralization index ASTMDO74 " | mg KOH/g 0,02
) ) 0.03 max
Résistance diélectrique laboratoire. SGS
Dielectrical resistance ASTMDS877 KV 36,3
2 min
Tangente della laboratoire. SGS
Power factor at 100°C ASTMDO24 PCT 0,54
1.1 max
Coloration laboratoire. SG8 1 T A
o ASTM colot ASTMD1500 <05
) <05
Perméabllité 4 oxygéne NFT 46-037 m?*Pa-1s-1 3,010*18
Oxygen permeability
Perméabilité & la vapeur d’eau NF 180 2528 g/m*.24h kN
Hater vapo permeability
Résistance & 'ozone 180 1431 26H Pas de craquelure
Ozope resistance S0ppem no cracks
[ 4N A
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MUSTHANE, Fiche de contrdle égquillbreur scuple/Routing test report for bladder DOC/ATE/ 029

FRANCE Ficha de control deposito de caucho/Centrole géééiggg index: B
I R e S
S,
~IDate de livraison:
OF /WO N° Qt&/Qty: DellVary—time :

N° de série:

Serial N° :
Client: N° de commande:
Customer: QOrder N°
Tissu/Coated fabric , Ce s i Plan N°
Tejido/Material karakteristieken trile/Nitril Nitrile /PVC Drawing N°
Dimensions/Dimensions (mm)
Dimensionales/Afmetingen (mm)
Longueur/Length B Largeur/Width & Entraxe/Entraxe C
Longitud/Lengte B Anchura/Breedte A Entraxa/Ophangpunt C

(

Prévu/Forecasted/Previstos/Vedrzien Réel/Real /Reales/Werkeluk

Accessoire/Fitting
Accesgorios/Toebehoren

Pogition Visa

Position patte/lLiocop position{¢f plan/drawing)
Posicionamento pasadores/Positie ophangpunten

Pogsition visa

Position bride/Flange position
Poslcionamiento brida/Positie ophangflens

Contrdle dimensionnel aprés vulcanisation/Dimensional control after vulcanizatior

Control dimensional despues de vulcanisatlion/Afmetines contrel na vulcanizatie

0w

Tolérance
.

Etanché&ité i l'air rool reglstance(0.2 bar=>1H) VISA

Impermeabilidad /Dichtheids proef na vulcanizatias | ]
VISA

Contrdle 3 la mousse des asseémblages/Visual control with soap ] |
Control visual de los conjuntos con espuma/Visuele controle met zeepsop aan de verbindingen

Contrdle 4'aspect / Look control

0 few curlings without any consequence o look flaw without any conseqguence
(\ 0 curlings without any conseguence 0 with repairing without any consequence
Remarque/Notice :

Obgervaciones/Opmerkingen :

Nom/Name RAQ : H BLOND Controleur/Controleur [Décision/Opinion RAQ Visa/Visa
Apellido/Naam RAQ Controlador/controleur|Decision/Beslissing RAQ Viga/Goedgekeur
Date/date Date/date

Fecha/datum Fecha/datum
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TOLERANCES GENERALES SUR PARTIES METALLIQUES4SO 2768-MK {SAUF INDICATIONS PARTICULIERES)
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Technical intelligence for flexible forces

INSTALLATION OF THE MUSTBALANCE MBT

s Push the MBT into the conservator through the open end or inspection hatch in the end of
the conservator,

o Suspend the MBT from hooks (2) in the ceiling of the conservator using the loops

s Fit the MBT flange (8) on the conservator flange using a ring™ (7) to ensure airtightness of
the system

» Close the open end of the conservator

e Fill the MBT to a pressure of 10kPa (0,1 bar). Close the filling valve (3) while leaving the
system pressurised. A relief hole (4) must be on the oil filled side of the conservator so that
the MBT can freely expand. '

e The MBT will gradually stabilise. After 6 hours, adjust the air pressure again to 10kPa (0,1
bar). A 24 hours leak test is then to be made on the MBT. After 24 hours check the
pressure reading again. If the pressure has not dropped significantly, the test is correct, The

Wmﬂd be as stable as possibly during the leakage testing period.
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FILLING THE CONSERVATOR

» Check that the air pressure in the MBT is 10kPa (0,1 bar). If not, increase the pressure to
the correct level and close the air-filling valve,
* Open the air vent valves (4) in both ends of the conservator,
* Open the valve (6) between the conservator and transformer tank and pump in more oil so
that the oil rises to the conservator, The pumping speed should be suitably slow so that the
pressure within the MBT does not exceed 13 kPa (0,13 bar). Stop pumping, when oil
begins to come out of the vent valves and close the vent screws.
* Adjust the pressure in the MBT to normal by opening the plug in the flange or air filling
valve from which the pressure hose is removed, ‘
* Reopen the valve (6) between the conservator and the transformer tank and continue filling (
with oil until the oil level indicator gives the correct reading according to the temperature
of transformer.

* MUSTHANE can also supply compression rings for contact with transformer oil. Their advantagts: excellent
mechanical propertics, resistance to temperature and aging.
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o A[B‘DEHYDBAT]NG BREATHERS .
threaded and/or flanged connection; single unit and modular assy
- 7 type VE 05-10>15 ~30 - 50 - 80 - 100 - 150

- - for power transformers

1. GENERAL INFORMATION

Air dehydrating breathers are transparent hollow cylinder tubes which contain chemically pure silicium salt {silicagel} with

coloured indicator, The air breathed Inslde the transformer due to the thermal contraction of the il mass, passes through

the sliicagel.

The silicagel absorbs the humidity, indicating the saturation degree by changing colour as follows:

YELLOW/ORANGE silicagel completely dry -
AMBER silicage! parily humid (
CYAN sllicagel saturated with humidity

The salt contained In the breather, when saturated, may be easlly removed and regenerated by heating i, Inside a

ventilated oven, at 120°- 160°C, until the colour becomes orange agaln.

The specific proparty of the silicagel Is its high absorption power of humidity. This Is total until the salt has absorbed water

for about 15% of its welght, and saturation Is reached when the salt has absorbed water for 30 10 40 % of its weight,

2. TECHNICAL FEATURES
The upper @d—lowe rts are made in a non-porous corrosion-proof aluminium alloy casting, The hollow cylinder Is

made of plexiglas and it'iq protecteq by a stainless steel cylinder, with windows which allow the visual control of the
silicagel cold
In the bottom sidg n hydraulic valve prevents continues air contact with the silicagel and aliows the air to
pass in both direction (inlet or outlet) only when there is pressure deficiency or excess Inside the transformer.
Pressure values for air passade Into the dehumidifier are:

0.003 kg/om? Inlet, Ox0.005 ka/em@ outlet
The hollow container and the hydraulic valve are separated by a drilled plate with a labyrinth system, which have the
double purpose of diffusing inlet air uniformly, and of avoiding that any sait dust may damage the closing system,

3. DRAWINGS AND TECHNICAL DATA
A table on the drawings in the following pages shows, the general overall dimensions, the silicagel contalned inside the
cylinder, the max oil quantity, contained Inside the transformer on which the breather must ba installed, calculated for
normal conditions, as below indicated, using the formula at paragraph 5:

Average air temperalure 20°C

Average air humidity 60%

Average thermal cycle “A 1" 20°C (
Averaga duration of thermal cycle T 8 hours {
Maintenance interval M 90 days Lt

Different environment conditions of the site whera the transformer is installed may Influence the maintenance Interval,
when the cholce of the size of the breather has been made,

~

4. PROTECTION OF QUTER SURFACES
Outer surfaces in aluminium alloy are covered with a double coat of high protective paint against all weather condity
and femparature between - 40°C and + 100°C. All the screws are mads In mild steel zinkplated; upon request in sta
steel.

5. CHOICE OF THE BREATHER SIZE (or of the maintenance interval)
The choice of the breather sfze {or maintenance interval) Is directly related to the quantity of the breather silicagel contain.
The mass of silicagel necessary for the proper functioning is given approximaiely by a function of 6 varlable quantjties,
listed here following:

-------------------------------- =---Mass of ofl “V™inside the transformisr; darsinates 7 HW3 67 I liFes;

- Average temperature of the air In the environment whers the transformer is installed, denominated in °C

- Average Humidity of the air in the environment where the transformer ig installed, denominated in %.

- Average thermal cycle “At® of the transformer, denominated in “C, to be calculated as difference between the
minimum and the maximum temperatures reached by the oll inside the transtormer within a time period.

- Average duration of thermal cycle *T* denominated in hours, to be calcwlated as ihe time interval between two
thermat cycles.

- Maintenance inferval "M* denominated in days,

File : ESSICC VE UNCONTROLLED COPY Rev. 3 dtd 16/10/08
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From the saturated steam lable for water (see next pages), depending from the average temperature and humidity of the
air, It is possible to calculate the quantity of water “A"denominated in grams) for each m3 of alr which enter inside the
transformar.
Now, using the following formula, we are ready to calculate the quantity of silicagel {denominated in Kg) necessary for
the proper functioning of the transformer:

Mass of slllcagel=(127,056 X 10-9x VX AtXAXM}:T [kal
Itis imporiant to note that the result of above formula is only a first approximation value, due to the simplification related
1o the average values considered as constant values for the duration of the thermal cycles between two following
malnienance intervals .
It is also aevident that shortening the maintenance interval, the average conditions used in the formula simulale more
exactly the true conditions of the transformer during its working llfs (l.e. the average temperature of the air for 30 days in
January has a stalistic scattering degree lower than the average temperafure for 90 days in Dec/Jan/Feb); same
comments must be done for humidity, thermal cycle duration and lemperature
Only two data may be easlly fixed without doubt: mass of oll inside the transformer and maintenance interval.
For a better understanding, we show here following three examples of the cholce of quantity of silicagel necessary for the
same transformer installed In three different places, but with the same thermal ¢ycle and maintenance interval; the
following conditions shall be the same In all the tres cases: '

- Average thermal cycle "At* 20°C

- Average duration of thermal cycle T 8 hours

- Maintenance interval M 80 days

- Mass of ofl V 10000 dm3

The mass of silicaget necessary foe a good functioning of the transformer will be:
1° CASE: Franstormer.installed in normal European condition:
- Average air tetqperature 20°C

Average humidiy 80%
ksuiuaggl_rp_@s 2,05 kg
ested size of the breather; size VE30
2° CASE: Transfermar installed In tropical climate:

- Averags air temperature 30°C
- Average humidity 80%
- Silicagel mass 7,77 ka

Suggested size of the breather; size VE80
3° CASE: Transformer installed in desert condition: .

- Average alr temperature 35C
- Average humidity 40%
- Silicage! mass 4,50 kg

Suggested size of the breather: size VE50

7, MANUFACTURING PROGRAM

Woe propose a full range of dehydrating breathers for power transformers, stariing from 1 kg silicage! contain up to 15 kg;
additionally, using 4 different sizes of modular unit, it Is possible to assembly breathers in racks with high silicagel
contain,

All our models are identified with two letters 'VE' followed by two figures which represent the guantity (denominated in hg)
of sillcage! contain, with this scale in kg 1;1,5:3;5:8;10;15.

All thess breathers can be connected to the tuba coming from the conservator by means of a threaded connection or by
means of a flangs.

Starting from size VES0 all the breathers are fitted with a slde support which enable to make a bolted connection to a
transformer wall or to a rack.

When there is a need of silicagel contain higher than kg 15, we propose a modular assy using multiple units of 5,8,10,15
kg silicaget contaln each, as shown at page 5.50; 1he modular unit follow the same identification littering of the normal
breathers adding the letier 'M" at the end

The dehydrating breathers, complete with salis are despatched In sealed packages In order to avoid alteration of the d
state of stlicage!, Upon request, we supply also empty breathers with sificagel filling packed separately in ermeti
even without filling, if the customer wants to manage silicagel separately from tha breathers.

When thetag are mountad on the transformer, it is necessary to remove the protective plugs and pour mineral oil upto the
mark on the jar,

8. ORDER INSTRUCTIONS
As sald, the Identification of a mode! start with two lefters VE toliowed by two figures which represent the weight of
silicage! inside the breatner and the letter M for the modular unit.

Few exampls, to make it completely clear:

VE 50 Breather with 5 kg silicage! contain

VE150  Breather with 15 kg silicagel contain

VE100M Modular unit with 10 kg silicagel contain

Special instruction must be indicated separately.
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9, SATURATED STEAM TABLE FOR WATER
Showing the mass of water, in gram (103 kg), contained in one cubic meter of air {related to the air temperature and the

air humidity).

10
15
20
25
30
35
40
50
60
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AIR TEMPERATURE
10%  20% 30% 40%
049 098 147 196
068 136 204 272
094 187 282 376
128 256 384 542
172 344 516 6.88
229 458 687 9.16
302 604 905 1210
394 7.88 11.80 1580
508 1020 1530 20.40
827 1650 24.80 33.10

13.00 2600 39.00 52.00

interiel Site: i

VIA COLOMBARA, 1 - FRAZ, PEORI,
1« TELEFAX 39 ¢2 98.10,44,22
|p e e 00daspe.com

AIR HUMIDITY [%]

50%

2.45
3.40
4,70
6.40
8.60
11.45
15,10
19.70
25,40
41.40
65.00

60%

2.94
4.08
5.64
7.68
10.30
13.70
18.10
23.60
30.50
49.60
78.00

10. AIR DEHYDRATING BREATHER TYPE TV75 & VEOS5 (page 5.40)
They are small sized dehydrating breathers, particularly fit for assembling on small distribution transformers
The type VEOS5 follows the same manufacturing principles of the blgger sizes like the type VE10.

The type TV75 (or TV74) Is the cheapest mode! of our breathers: Its top flange is made in corrosion proof aluminium alloy.
The silicagel housing is made of cellulose triacetate {cellidor by Bayer), suitable for mineral oll; only upen request, this

breather can be fitted with a stainless steel cylindrical protection.

File : ESSICC VE

70%

3.43
4.76
6.58
8.96
12.00
16.00
21.10
27.60
35.60
57.80
91.00

80%

3.82
5.44
7.52
10.20
13.80
18.30
24.10
31.50
40.70
66.20
104.00

90%

4.40

6.10

8.50

11.50
16.50
20.60
27.20
35.40
45.80
74.40
117.0

&

100%

4.20

6.80

9.40

12.80
17.20
22.90
30.20
398.40
50.90
82.70
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Lo CEDASPE S.pA si riserve o termini di legge lo propricld del presente disegne con divicto di riprodurlo o corlnunicurio ¢ terzi senza sua aulorizzezione.

Fig. AT Fig. B1 ____
— Tipo TV ~/-“}ip6 V‘IEE'“\ T
— Type TV ”-\EJEJ@ Y st
$105 1/276F |
1/2°GF =
- i
[1TD O 1
N —
oy (1} -
! } ! | @——_: .
l | (3
) L L7 g
r j.:,‘ N7 |
| I i
1 rR | -
—i— Iy @ ;
Lom e —d
T .
@—_* RV { @ CEDASPE
® L = &3 @)
PROTEZIONE S0LO SU TV6NE @
w HOUSING AVALALBE ONLY ON TV76NE @
Livello~olio
\ 0l level
Pos| Descrizione Pos Description
1 Coperchio 1 Top cap
2 | Protezions acclale Tnox 2 | Stainless steel housing
3 |Contenitore trasparents di sall 3 |Gel container (transparent)
4 Pescunte 4 Fishig out cylider
5 1 Coppa ollo (trasparente) 5 0il cup (transparent)
6 | Spla ollo e presa d'aria 6 |0il window and air intake
7 Coperchio [nferlore 7 Botlom cap
8 |Targhetta d’identificozione 8 Data plate
9 Scarice condensa 9 Drain hole
11 Presa d’arla 11 Air intake
Dim. in/mm; Scala 1:2
Tipo | Olio nel rasf, | Silicagel '
Type| Transf. oil |Q.ty | Vol. NOTE:
kg Kg | dm?
VISNEl -4 055 | 0,35 1S protezione  Pos. 2 Fig. Al — w/ouf stainless steel housing
TV76NE ’ " [con protezions Pos. 2 Fig. Al - with stainless steel housing
0.50 | 0.65 |con protezione Pos. 2 Fig. Bl - with stainless steel housing

YEOS 1300
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el presente disegno con divielo di riprodurls ¢ coxunicurla o forzi senzo sua oulorizzozione.

Lo CEGASPE S.pA st riservo o fermini di legge lo proprietd

Fig. A1
— Raccordo filettato
— Tapped connection

Ch

uilin

Fig. B1

\ g
Raccordo flangidfo

Eﬂangecxl/celrpnection

[ [

a

Livello olio
0il level

\%

.46

[Pos| Descrizione/ Description |

1

Coperchlo

Top cap

2

Protezlone accigio Inox

Stainless steel housing

3

Contenitors trasparente di sall

Gel container {transparent)

-9

Paescante

Fishing out cylider

Coppa olio (irasparente)

0il cup (transparent)

(o]

Spla olioc e presa d’aria

il window and air intake

Coperchio inferiore

Bottom cap

Targhetta d’'identificazions

Data plate

Scarico condensa

Drain hole

10

Flangia

Qlio nel trasf.
Transf. oil
kg

Tipo

Type H

MM MM

Silicagel

Q.ty
~Kg-

Ch
mm.

Vol.

clm3- mm

M

Flange
[

VE10| 3500 045

140

VE15| 5000 300

1°G

1,00

1,35

25|10 (100115

1,50

2,00

46

73

VE30| 10000 370

190

YE4-ELy 22000 oS30

1 172G

3,00

4,00

65|30 130i18.0

3,00

7,00

110

Essicatori d’aria per trasformatori di potenza
Dehydrating breathers for power transformers
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Fig. At Fig. B1__
~ Raccordo filettato ~ Raccordo, flangiato
— Tapped connection - Flgnged“cennect'zlon
&
218
110 125
——-—M_ﬁ_ ch78 | T - -
#4 | oy Nt | | 150 N
a8 5 | ok
; | 05 8 St~y @
®-D O (D\i/\j
©} .
T Pos| Descrizione/ Description
A Coperchio
> = 7 1 Top cap
e ‘ 9 Protezlons acclalo Inox
Stainless steel housing
: Conteniiore trasparente di sall
l 3 [Gel conlainer (transparent
Pescante
4 Fishing out oylider
Coppa ollo (frasparente)
S [ 0il cup (transparent)
Coperchio_inferlors
| 7 Bottem cap
k f F} Targhetta d'identiflcazione
8 Data plate
o | o
= 9 Scarlco condensa
T ' T 2 Drain hole
l Spla ollo
10 01l window
Presa d’aria
i 4ir intake
- Flangla
12 Flange
Livello ofio
\Y 0il level
Tipo {Ollo ne! frasformatore Silfcagel
Type| Transformer oil H D K F Qi«igy Tg?r%
VE50 17500 Kg 320 mm 320 mm 5,00 6,70
\ o C¢ 3
VEsol 28000 Ko 1485 e > Mato m | V¥ ® [T800 | 10,70

Dim. in mm; Scale 1:5

CEDASPE

(¥) 2”G Solo su richlesta/Upon request
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Descrizione/ Description

Coperchlo

Top oap

Proteziona acclalo Inox

Stainless steel housing

Contenltore trasparente di sall

Gel conlainer (fransparent)

Pescante

Pishing out cylider

Coppa ollo (trasparente)

0il cup (transparent)

Coperchlo Infarlore

Ty | [

Bottom cap

Targhetta d’ldentlfleazione

Data plate

Scarico condensa

Drain hole

o | © | <

Spla olie

Jil window

Presa d'arla

Afr dintake

Flangla

12

Flange

Flangla Intérmedia

13

/]

-+-Tipo

Type

Tmnsfomer oil

K

/—---SiAicagel ] -

Vol.
dm®

VE100

35000 Kg

630

VE150

56000 Kg

830 mm

243 mm

978 mm

738 mm

1172'G 0

13,30

15,00

21,00

Dlm en mm Scalo 1:5

(*) 2”6 Solo su richlesta/Upon request

CEDASPE

Essicatorl d’arla per trasformatori di potenza
Dehydrating breathers for power transformers
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Moduio per montaggio multiplo essiccatort
Module for multiple assembly of dehydrating breathers
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= — Tapped connection — Flanged connection
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I Pos| Descrizlone/ Description
1 Coperchlo
T ' Top cap
Protezione accialo [nox
8 x| = ———— 2 Siainless steel housing
;E} l Contenliore trasparente di sail
¥ 3 [Gel contwiner (transparent)
st , 7 Coperchio Inferiore
2 l Bottom ocap
Targhetta d’ldentificazione
™ | 8 Data plate
F: Flangla
; : 12 Flange
’ .
8 L A | )
& —
5 O | O \[_ Ii 1] i_‘
k 0
3
5
: Tipo Silicagel
Type H D K F qQ.ty Vol
4 Kg | dm
.,g VE50M 345 mm 320 mm 5,00 | 6,70
g VESOM 435 mm 410 mm 8,00 |10,70
= 1 172G (¥ :
i VE100M 605 = > "[578 mm ) 10,00 13,50
© VE150M {785 mm 758 mm 15,00 |21,00
£ " .
<lbim. i mm: Seala 15 (*¥) 2”°G Solo su richiesta/Upon request
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module VE{S50M gog 235 essiccators VE
YES50. .. .. pag-5.47 VES
2 |Breather ¥E?OO ggg gig 2 |Essiccatore ¥E18
YE150 pag 5.48 VE1
3 | Holder Not supplied 3 | Supporto Non fornite
Connectin Tubo colle—
4 plpe eCiNg 1 Not supplied 4 gqrr?enfo ®7| Non fornito

Dim. in mm; Scala 1:8

Esempio montaggio multiplo essiccatori

Ezample of multiple assembly of dehydrating breathefs)
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VESON-F.... VE150H~F
(MGDULE)

3
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g

g

£

o Fos| Dascrizione/ Description

£ 1 Coperchlo

2 Top oup

£ YES0=F....YE150-F

s (BREkTieR) 2 [Sisinfass Stecl haising

% Livells allo 3 Contanltore lrasparente di sall
\VJ Cel conlainer (transparent)

§ 0il level 4 Pescants

%‘ Slllca al :"’ishfing out oylider

& Tipo Ollo nel frosformatore) D k oz %’ol Coppa ollo_(Irasparents)

£ Type Transformer ol i(y dmg‘ 5[ 04 cup (fransparent)

3 VESO-F s g 7 Copﬂar:l;lo Infariore

by — 317 ottom oup

E YESOM—F 17500 Kg 410 mm i 6.70 Targheita didenflficazione

o VEBO-F 548_nm Data_plate

g] VEBOM~F 28000 Kg 305 nMlogr e 427 mnl 8,00 - | 10,70 o Sc;:'ico cz::lensa

o - i ain e

; B T o [ "o me [ | [

g VEIS0-F 896 mm 0td window

5 VETSOM—F| 00w Ko 747 mo| 1500 | 21,00 | [;]___Prosa d'arla

E = 853 mnm Air infake

=1, , 12 Flangld Intermedia

‘é Dim. in mm; Scala 1:5 Frame (VE100/160)

o + [} ? . . *

I B N Essiccatori d’aria per trasformatori di potenza

] B Dehydrating breathers for power transformers

s CEDASPE New model VE50.....150-F o
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SERIE

i Ar. 730000

Full bore flanged ball valve, PN 16 in cast iron, from DN 25 {o DN 200. Face fo face dimension
from DN 25 fo DN 180 according to GIN 3202 £4 and DN 200 according o DIN 3202 F5,

- -

et et 1

Valvola Nolificata
SIEFES

3.5 horanwsu s

“illi

TA. LUFT

R
o .
o
< (
| © .
. e 4 A f— =17 O I
) GJL 250 z
O — R
~
15
5 © L’ R e g I
S
b (1) -
8 - L
: .
; @) ¥ = D hMax Diamelers admitied 400 mm
N,
E {17
SPECIFICATIONS
PCS. PART NAME MATERALS NF SERIE 73 ﬁ
1| Booy EN-GIL 250 1 THREAD ERDS PNG-10-16
2 | Eno comvEcTIon ASTUAIGS 3 HOHINAL DIAMETRE From DN 25 to DN 200
3 |t oYEITHRIEN 2168 T[T MANEUVER 90" rotation of tha lever
4 loa seay PTFE 2 PAINTING | jEpody palntingRel3002 . .
6 | ReiG BURA 1 TESTING 100% tested
6 | THRUSTWaSHER RTFE 1
7| oRiNG BUNA i OPERATOR U1 7070 handle with blug PYC. cover
8 | STEMSEAT FIFE 3 .
9| eackno oL CARGON STEFL 1 APPLICATION (
10 | EHD STGR s rassa| ssam e oz 2, 1 Assebly in flanged pipe system )
11 | SPRING WASHER CARBON STEEL 2 Other specifications in the Technical Specificalions calalogua
12 | MUt CARBON STEEL 2 Norrinal pressirs (PN} in bar
1 | STEM MBI 1 For lempeiature > 80°C see dagram In e Technicel Specifications cataiogue
14| HANDLE CARBON STEEL i KV: fiow soetbctentin m¥h af dSerental pressurs of 100 kPa
15 | HANDLE O $50.200 CARBON STFEL t Vacuum: Macmum 107 tor,
16_| ScRew CARBON STEEL 1 Temperahire range: -20°C +120°C OR Buna * 160°C VEor®
17_| screw CARBON STERL 8 Direcfion of Bow: beth drectons /
8§ BODY HANDLE DM 150 ENGIL-250 1 h'eEm-.«ﬂ!Mﬂ‘mmh!.'l;.ogmumnuhrwmmdhﬁmwsﬁb-idnbzz#l}cﬂf?__
L
DN DY'ZILR_PACT'EFNBKVPN'QI
5 2 [ 16 | 85 [dmR ] 4 | 5 | 15| B 8 [ 95 | w5 | 12 5 - . 3 15 K
™4 2 | s | o [ame | 4 | awm | 145 | s55 | 645 | 5 | 105 | 12 3 - . & 16 ls
T2 40 | 150 | fio |esie ] a9 | w0 [ w08 ) e | 7 2 | 125 | 16 10 . = A
i SO THOSTRs ThMiE |5 | 60 | o5 | 10 ] 8s | M ] 195 | s 10 . - %5 1 18
T2 6 ws | ous | owe | s | wo | 3 | w5z | i | = 18 W " < . 50 [ Y
3 8 | 200 | 10 |emis | &8 | 1m0 | s | trs | a4 | @ 1 % 1 1| ue [ & | 8 | H4
4 10 | z0 | 150 {adis | s | 10 | sens | 168 | 1w | 25 | ms | 4 TR TR RN 0
5 125 | o0 | 2lo |ewts | 190 | o0 | sais | wies | 1w | s26 | 215 | = 18| 2 | w0 | wor | 16 | a4
& $s0 | 285 | 200 [aomw | 6 | A6 | w0 | zw | wis | 515 | 2 0 1 126 | wiz | A | 6 | us
3 20 | 20" [ 205 (12w | 20 | 4w | 700 | 29 | 2u4 | &2 2 42 2 | 125 | w2 | 2 | 96 | 1w
OPTIGHS AVALABLE T30801 PN 10£ange fom DX 80 730003 Ball ang stem AISH 304 730005 Wehout hotes 1 730014 Sieen extension laver A37
1o DN 200 CF8 ficen DN 40 1o 730008 Prized 180 5211 bz
730002 Po 6 Earge fom DN 4010 DR 20 i 730015 For ogen
DHED 730004 RIFE, Veon® stem seal
J]




Conforms to Regulation (EC} No. 1907/2006 (REACH), Annex It, as amended by Commission Regulation {EU) 2015/830

I~y

- N
Nytro Lyra X ( . NYNAS
SAFETY DATA SHEET T =
Date of printing 2016-02-18
Date of issue/ Date of revision 2016-02-19
Date of previous issue 2015-09-17
Version 2

\SECTIO
.4 Product identifier
Product name Nytro Lyra X
Product description Insulating oil
Product type Licuid.
MARPOL Annex 1 Oils

1.2 Identified uses
Identified uses

Use in formulations in lubricants~ Industrial

Use as Jubricant in open and closed systems - Professional
Distribution of substance - Industrial

Formulation and (re)packing of substances and mixtures - Industrial
Manufacture of substance - industrial

Functional Fluids - industrial

Functional Fluids - Professional

Uses advised against Reason

This prodtetirmust g%t be used in applications other than those
recommended in Seztion 1, without first seeking the advice of the

supplier. K

1.3 Details of the supplier of the safety data sheet

SupplierManufacturer Head office:
Nynas AB
P.O. Box 10700
SE-121 29 Stockholm
SWEDEN
+46 8 602 12 00 (Office hours 8 am - 4.30 pm (CET))
WWW.Nynas,com

e-mal| address of person ProductHSE@nynas.com
responsible for this SDS

1.4 Emergency telephone number
Telephone number +44 (0) 1235 238 670
Hours of operation 24 hour service

National advisory body/Polson Centre
Telephone number 020 - 99 60 00 (Kemiakuten, 24h service)

Date of issue/Date of revision 1 2016-02-19  Date of previous issue 1 2018-09-17 Version ™ 2 [P




Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il
Nytro Lyra X

'SECTIO zards identificatio

2.1 Classification of the substance or mixtur;
Product definition Mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP/GHS])

Asp, Tox. 1, H304
Aquatic Chrenic 3, H412
The product is classified as hazardous according fo Regulation (EC) 1272/2008 as amended,
See Section 16 for the full text of the H statements declared above.
Ses Section 11 for more detailed information on heaith effects and symptoms.

2.2 Label elements
Hazard pictograms

e

Signal word Danger
Hazard statements H304 - May be fatal if swallowed and enters airways. _
H412 - Harmful to aguatic life with long lasting effects, (

P273 - Avoid release fo the environment.

Response P301 - JF SWALLOWED:
- Immediately call a POISON CENTER aor physician.
P331 - Do NOT induce vomiting.

Not applicable.

P501 - Dispose of contents and container in accordance with all local, regional,
national and international regulations.

Annex XVII - Restrictions on Not applicable.
the manufacture, placing on

the market and use of

certain dangerous

substances, mixtures and

articles

Storage
Disposal

2.3 Other hazards

Substance meets the criteria Not applicable,

for PBT according to (
Regulation (EC) No.

1907/2006, Annex Xl

Substance meets the criteria Not applicable.

for vPvB according to

Regulation (EC) No.

1807/2008, Annex Xl /1A

=

3.2 Mixtures

Classification

Product/ingredlent Identiflers % Regulation (EC) No, 1272/2008([CLP] Type
name

Distiflate (petroleum), REACH #; 50-100 |[Asp. Tox. 1, H304 1]
hydrotreated light 01-2119480375-34

naphthenic EC: 265-156-6

CAS: 64742-53-6

Index; 6498-466-00-2
Distillate {petroteum), REACH # 0-50 Asp. Tox. 1, H304 (1
hydrotreated light 01-2119487077-29

ﬁ f"]
Date of issue/Date of revision 12016-02-19  Date of previous issue :12015-09-17 Version ;2 K 0%3_1




Conforms to Regulation (EC) No. 1807/2006 (REACH), Annex |l

Nytro Lyra X

Jbérafﬁnlc

Lubricating oils
{pstroleum), C20-50,
hydrotreated neutral oil-
based

Distillate {petroleum),
hydrotreated heavy
paraffinic

Lubricating oifs
(petroleum), C15-30,
hydrotreated neutral oil-
based

2,6-di-tert-butyl-p-cresol

REACH #:
01-2119474889-13
EC: 276-738-4
CAS: 72823-87-1
Index: 649-483-00-5
REACH #:
01-2119484627-25
EC: 265-157-1

CAS: 64742-54-7
Index: 649-467-00-8
REACH #:
01-2119474878-16
EC: 276-737-9
CAS: 72623-86-0
Index; 649-482-00-X
REACH #:
01-2119555270-46
EC: 204-881-4
CAS: 128-37-0

/

0-50

<0.4

Asp, Tox. 1%364_) 1)

Asp. Tox. 1, H304

Asp. Tox, 1, H304

Aguatic Acute 1, H400 (M=1)
Aquatic Chronic 1, H410 (M=1)

See Section 16 for the full text of the H

statements declared above.

1

il

1

A\: ex | Nota L applies to the base oil
can.be showri that Q@ubstance contains less than 3 % DMSO extract as measured by IP 346.

There are no additional ingredients present whic
concentrations applicable, are classified as hazard

(s} in this product. Nota L - The classification as a carcinogen need not apply if it

assigned a workplace exposure limit and hence require reporting in this section.

Type

[1] Substance classified with a heaith or environmental hazard

[2] Substance with a workplace exposure limit

[3] Substance meets the criteria for PB
[4] Substance meets the criteria for vPv
ubstance of equivalent concern

[5]

7 TSI =

7‘4.1 Description of first aid measures

Eye contact

inhalation

Skin contact

Ingestion

T according to Regulation (EC) No, 1907/2008, Annex Xili
B according to Regulation (EC) No. 1907/2006, Annex Xl

h, within the current knowledge of the supplier and in the
ous to health or the environment, are PBTs or vPvBs or have heen

Rinse cautiously with water for several minutes. Remove contact lenses, if present
and easy to do. Continue rinsing. If irritation, blurred vision or swelling oceurs and
persists, obtain medical advice from a specialist. :

If breathing is difficult, remove victim to fresh air and keep at restin
comfortable for breathing. If casualty is unconscious and: If not hre
breathing is irregular or if respiratory arrest occurs, provide artifici

oxygen by trained personnel. Get medical attention if adverse health

or are severe. Maintain an open airway.
Wash with soap and water, Remove contaminated clothing and shgés, Handle with
care and dispose of in a safe manner. Seek medical attention i skit irritation,

swelling or redness develops and persists.

Accidental high pressure injection through the skin requires immediate medical
attention. Do not wait for symptoms to develop,

Always assume that aspiration has occurred. Do not induce vomiting. Can enter
lungs and cause damage. |f vomiting occurs, the head should be kept low so that
vomit does not enter the lungs. Seek professional medical attention or send the
casualty to a hospital. Do not wait for symptoms to develop.

Never give anything by mouth to an unconscious person. If unconscious, place in
recovery position and get medical attention immediately. Maintain an open airway.

FecT i

Date of issue/Date of revision

12016-02-19  Date of previous issue

1 2015-09-17

& Card

Versioi 2




Conforms to Regulation {(EC) No. 1907/2006 (REACH), Annex i
Nytro Lyra X

e

easlre
Loosen tight clothing such as a collar, tie, belt or waistbahd;

Protection of first-aiders Na action shall be taken nvolving any p\erso,r@i_ risk or without suitable training. 1t
may be dangerous to the person providing aid t0 give mouth-to-mouth resuscitation.

Before attempting to rescue casualties, isolate area from all potential sources of
ignition including disconnecting electrical supply. Ensure adequate ventilation and
check that a safe, breathable atmosphere is present before entry into confined
spaces,

4.2 Most important symptoms and effects, both acute and delayed
Potential acute health effects

Eve contact Eye contact may cause redness and transient pain,

Inhalation inhalation of oil mist or vapours at elevated temperatures may cause respiratory -
irritation.

Skin contact No known significant effects or critical hazards.

Ingestion May be fatal if swallowed and enters alrways.

(

4.3 Indication of any immediate medical attention and special treatment heeded

Notes to physician Due to low viscosity there is a risk of aspiration if the product enters the lungs. Treat
symptomatically.
Specific treatments Always assume that aspiration has occurred,

51 Extinguishing media
Suitable extinguishing media Use dry chemical, CO2, water spray (fog) or foam.

ot Use direct water jets on the burning product; they could cause splattering
and spread the fire. Simultaneous use of foam and water on the same surface is to
be avoided as water destroys the foam. :

Unsuitable extinguishing
media

5.2 Special hazards arising from the substance or mixture

Hazards from the substance In a fire or if heated, a pressure increase will occur and the container may burst.

or mixture This substance will fioat and can be reignited on surface water. Fire water
contaminated with this material must be contained and prevented from being
discharged to any waterway, sewer or drain. (

Hazardous thermal Incomplete combustion is likely to give rise to a complex mixture of airborne solid

decomposition products and liquid particulates, gases, including carbon monoxide, H2S, SOx (sulfur oxides)
or sulfuric acid and unidentified organic and inorganic compounds.

5.3 Advice for firefighters

Special precautions for fire- Promptly isolate the scene by removing all persons from the vicinity of the incident if

fighters there is a fire. No action shall be taken involving any personal risk without suitable
training. Z

Special protective Fire-fighters should wear appropriate protective equipment and self-contained

equipment for fire-fighters breathing apparatus (SCBA) with a full face-piece operated in positive pressure

conforming to European standard EN 469 will provide a basic level of protection for

chemical incidents.

Date of issue/Date of revision 1 2016-02-19  Date of previous Issue 1 2016-09-17 Version :2 4/43




Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex ]

Nytro Lyra X

i
10!

Rt fal

For non-emergency
personnel

For emergency responders

6.2 Environmental precautions
\—qu

6.3 Methods and material for containment and ¢leaning up

Small spill

Large spill

8.4 Reference to other
sections

6.1 Personal precautions, protective eq

uipment and emergency procedures o
Avoid breathing vapour or mist. Keep non-involvéd-parsonnel away from the area of
spillage. Alert emergency personnel..Except in case of Stialt-spillages, the feasibility
of any actions should always be assessed and advised, if g.\ossible. by a trained,
competent person in charge of managing the emergengy-Stop leak if safe to do so.
Avold direct contact with the product. Stay upwind/keep distance from source. In
case of large spillages, alert ocoupants in downwind areas.

Eliminate all ignition sources if safe to do so. Spillages of limited amounts of
product, especially in the open air when vapours will he usually quickly dispersed,
are dynamic situations, which wilt presumably limit the exposure to dangerous
concentrations.

Note : recommended measures are based on the most likely spillage scenarios for
this material; however, local conditions (wind, air temperature, wavelcurrent
direction and speed) may significantly influence the choice of appropriate actions.
For this reason, local experts should be consulted when necessary. Local
regulations may also prescribe or imit actions to be taken.

Smali spillages: normal antistatic working clothes are usually adequate.

Large spillages: full body suit of chemically resistant and thermal resistant matetial
should be used. Work gloves providing adequate chemical resistance, specifically to
aromatic hydrocarbons. Note : gloves made of PVA are not water-resistant, and are
not suitable for emergency use. Safety helmet, antistatic non-skid safety shoes or
boots. Goggles and for face shield, if splashes or contact with eyes is possible or
anticipated.

Respiratory protection : A half or full-face respirator with filter(s) for organic vapours
{and when applicable for H2S) a Self Contained Breathing Apparatus (SCBA) can
be used according to the extent of spill and predictable amount of exposure. If the
situation cannot be completely assessed, or if an oxygen deficiency is possible, only
SCBA's should be used.

Water polluting material. May be harmful to the environment if released in large
antities. inform the relevant authorities if the product has caused environmental
pollution (sewers, waterways, soil or air). Prevent product from entering sewers,
rivers or other bodies of water. If necessary dike the product with dry earth, sand or
similar non-combustible materials. In case of soil contamination, remove
contarminated soil and treat in accordance with local regulations,

in case of small spillages in closed waters (i.e. ports), contain product with floating
parriers or other equipment. Collect spilled product by absorbing with specific
floating absorbents.

If possible, large spillages in open waters should be contained with floating barriers
or other mechanical means. If this is not possible, control the spreag' g of the
spillage, and collect the product by skimming or other suitable mechanicai means,
The use of dispersants should be advised by an expert, and, If requ
by local authorities.

Stop leak if without risk. Absorb spilled product with suitable non-comb#stible .
materials.

Large spillages may be cautiously covered with foam, if available, to limit vapour
cloud formation. Do not use water jet. When inside buildings or confined spaces,
ensure adequate ventilation. Transfer collected product and other contaminated

materials to suitable containers for recovery or safe disposal.

See Section 1 for emergency contact information.
See Section 8 for information on appropriate personal protective equipment.
See Section 13 for additional waste treatment information. 2 8 7

[—

Date of issue/Date of revision

1 2016-02-19  Date of previous issue 12015-09-17 Version :2 5/43




Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il
Nvtro Lyra X

The information in this section contains generic advice and guidance. The iisfchri‘entiﬁed Uses inySection 1 should be
consulted for any available use-specific information provided in the Exposure Scénario(s).

General information Obtain special instructions before use. Keep away from heat/sparks/open flames/
hot surfaces. - No smoking. Use and store only outdoors or in a well-ventilated area,
Hazard of slipping on spilt product. Avoid release to the environment,

7.1 Precautions for safe handling

Protective measures Do not ingest. Do not breathe dust/fume/gas/mist/vapours/spray. Avoid contact with
eyes, skin and clothing. '

Prevent the risk of slipping. Take precautionary measures against static discharge.
Avoid splash filling of bulk volumes when handling hot liquid product,

Avoid release to the environment.

Nota : See Section 8 for information on appropriate personal protective equipment.
See section 13 for waste disposal information.

Advice on general Ensure that proper housekesping measures are in place, Contaminated materials

occupational hygiene should not be allowed to accumulate in the workplaces and should never be kept
inside the pockets. Eating, drinking and smoking should be prohibited in areas (
where this material is handled, stored and processed. Wash hands thoroughly after
handling. Change contaminated clothes at the end of working shift. See also
Section 8 for additional information on hygiene measures.

7.2 Conditions for safe Storage area layouf, tank design, equipment and operating procedures must comply
storage, including any with the relevant regional, national or local legislation. Storage installations should
incompatibilities be designed with adequate bunds in case of leaks or spills, Cleaning, inspection

and maintenance of internal structure of storage tanks must be done only by
properly equipped and qualified personnel as defined by national, local or company
reguiations,

Store separately from oxidising agents.

Recommended materials for containers, or container linings use mild steel,
stainless steel. Not sultable : Some synthetic materials may be unsuitable for
containers or container linings depending on the material specification and intended
use. Compatibility should be checked with the manufacturer.

Keep anly in the original container or in a suitable container for this kind of product,
Keep container tightly closed and sealed until ready for use, Do not store in (
unlabelied containers. Containers that have been opened must be carefully resealec.
and kept upright to prevent leakage. Empty containers may contain harmful,
flammable/combustible or explosive residue or vapours. Do not cut, grind, drill, weld,
reuse or dispose of containers unless adequate precautions are taken against these
hazards, Store locked up. Protect from sunlight.

A

7.3 Spacific end use(s)
Recommendations Not available.

Industrial sactor specific Not available.
solutions

=

A ] : S

VTI'-re list of—Identiﬁed Uses in Section 1 should be co%ﬁlted for any available use-specific mfom;étlon ;;rowded Inthe
Exposure Scenario(s).
8.1 Control parameters

Occupational exposure limits

Date of issue/Date of revision 1 2016-02-19  Dale of previous issue 1 2015-08-17 Version :2 6/43
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Product/ingredient name )

Exposure limit values ™.~

Qil mist

[Air contaminant]

AFS 2011:18 (Sweden, 12/2011}.
TWA: 1 mg/m?® 8 hours. Form: mist and fume
STEL: 3 mg/m?® 15 minutes. Form: mist and fume

Recommended monitoring

If this product contains ingredients with exposure limits, personal, workplace

8.2 Exposure controls

Appropriate engineeting
controls ’

Individual protection measures

Hygiene measures

Eyelface protection

Skin protection
Hand protection
Body protection

Other skin protection

procedures atmosphere or biolegical monitoring may be required to determine the effectiveness
of the ventilation or other control measures and/or the necessity to use respiratory
protective equipment. Reference should be made to monitoring standards, such as
the following: European Standard EN 689 (Workplace atmospheres - Guidance for
the assessment of exposure by inhalation to chemical agents for comparison with
limit values and measurement strategy) European Standard EN 14042 (Workplace
atmospheres - Guide for the application and use of procedures for the assessment
of exposure to chemical and biological agents) European Standard EN 482
(Workplace atmospheres - General requirements for the performance of proceduras
for the measurement of chemical agents) Reference to national guidance
. documents for methads for the determination of hazardous substances will also be.
required.
DNELs/DMELS,
Product/ingredient name Type | Exposure Value Population Effects
Distillate (petroleum), hydrotreated | DNEL |Long term 5.4 mg/m® | Workers Local
fight naphthenic inhalation
Distillate (petroleum), hydrotreated | DNEL |Long term 5.4 mg/m® | Workers Local
light paraffinic inhalation
Distiliates (petroleum), hydrotreated | DNEL |Long term 5,4 Workers Local
heavy paraffinic Inhalation
PNECs
Product/ingredient name Compartment Detail | Value Method Detail
2,6-Di-tert-butyl-p-cresoi Soil 1.04 mg/kg wwt | Equilibrium Partitioning
Sewage Treatment 100 mgfl Assessment Factors
] Piant
e Sediment 1.29 mg/kg wwt | Equilibrium Partitioning
o Secondary Poisoning  |16.7 mg/kg Assessment Factors
Marine water 0.4 ugll Assessment Factors
" Eresh water 4 gl Assessment Factors
PNEC Summary The Hydrocarbon Block Method has been used to calcufate environmental

exposure with the Petrorisk model.

Mechanical ventilation and local exhaust will reduce exposure via the air,
resistant material in construction of handling equipment. Store underr
conditions and if heated, temperature control equipment should be use, td avoid
overheating.

Wash hands, forearms and face thoroughly after handling chemical/products,
before eating, smoking and using the lavatory and at the end of the/working period.
Ensure that eyswash stations and safety showers are close to the workstation
location. Wash contaminated clothing before reuse.

Recommended: safety glasses with side-shields

4 - 8 hours (breakthrough time}: nitrile rubber

Wear protective clothing If there is a risk of skin contact. Change contaminated
clothes at the end of working shift,

Appropriate footwear and any additional skin protection measures should be

selected hased on the task being performed and the risks involved and should be
approved by a specialist before handling this product. P
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espirator selection must be based on known or anticipated exposure levels,
hazards of the product and the safe working fimits of the selected respirator, Use a
properly fitted, particulate filter respirator complying with an approved standard if a
risk assessment indicates this is necessary.

Environmental exposure Emissions from ventilation or work process equipment should be checked to
controls ensure they comply with the requirements of environmental protection legislation,
In some cases, fume scrubbers, filters or engineering madifications to the process
equipment will be necessary to reduce emissions to acceptable levels.

(X3

9.1 Information on basic physical and chemical properties

Appearance
Physical state Liquid.
Colour Light yellow
Odour Odourless/Light petroleum,
Odour threshold Not avallable.
pH Not applicable. .
Melting point/freezing point -48°C (
Initial boiling point and botling >250°C
range
Flash point Closed cup: >140°C [Pensky-Martens.]
Evaporation_rate Not available.
Flammability {solid, gas) Not available.
Upperflower flammability or Not available,
axplosive limits .
Vapour pressure 1804 @ 100°C
Density W gfem?® [15°C]
Solubility(ies) Ing lub@;water.
Partition coefficient: n-octanol/ Not available,
water
Auto-ignition temperature »270°C
Decomposition temperature >280°C
Viscosily Kinematic {40°C}: 0.093 cm?/s (9.3 cSt)
Explosive properties Not available. ' (
Oxidising properties Not available. '

DMSO extractable compounds < 3%
for base cil substance(s)
according to IP346

10.1 Reactivity No specfc test data related to reactivity available for this product r its ingredients.

10.2 Chemical stability Stable under normal conditions.

10.3 Possibility of hazardous Under normal conditions of storage and use, hazardous reactions will not occur.

reactions

10.4 Conditions to avoid Oxidising agent.

10.5 Incompatible materials Keep away from extreme heat and oxidizing agents.

10.6 Hazardous Incomplete combustion is likely to give rise to a complex mixture of airborne solid

decompaosition products and liquid particulates, gases, including carbon monoxide, H2S, SOx (sulfur o§1des)
or sulfuric acid and unidentified organic and inorganic compounds. - - 5_{;

Date of issue/Date of revision 12016-02-19  Date of previous Issue 12015-09-17 Version :2 "8/43




Conforms to Regulation (EC) No. 1907/2008 (REACH), Annex I

Nytro Lyra X

11. 1 nformation on toxmologlcal effects

Acute toxicity
Product/ingredient Resuit Species | Dose Exposure | Remarks
name
Distillate {petroleum), LG50 inhalation Dusts and | Rat - Male, | >5.53 mg/l 4hours |EMBSI 1988a
hydrotreated light mists Female (similar material)
naphthenic .
LD50 Dermal Rabbit >5000 myg/kg | - AP} 1982 (simitar
material)
L.D50 Oral Rat >5000 mg/kg | - APl 1988a (similar
material)
Distillate (petroleum), LG50 Inhalation Dusts and | Rat - Male, | >5.53 mg/| 4 hours |EMBSI 1988a
hydrotreated light mists Femals (similar material}
paraffinic
LD50 Dermal Rabhit >5000 mgkg | - AP 1982 (similar
material)
LD50 Oral Rat >5000 ma/kg | - APl 19886a (similar
material)
Lubricating oils LG50 Inhalation Dusts and | Rat - Male, | >5.53 mg/l 4 hours |EMBS! 1988a
{petroleum), C20-50, mists Female (similar material)
hydrotreated neutral oil-
based
LD50 Dermal Rabbit >5000 mafkg | - AP| 1982 (similar
material)
LD50 Oral Rat >5000 mg/kg | - AP! 1986a (similar
material)
Distiliate (petroleumj, LG50 Inhatation Dusts and | Rat >5.53 mg/l 4 hours |EMBSI 1988a
hydrotreated heavy mists (similar material}
paraffinic
LD50 Dermai Rabbit >5000 mglka | - AP1 1982 {similar
material)
S D500l Rat >5000 mg/kg | - AP| 19862 (similar
material)
Lubricating oils LC50 inhalation Dusts and | Rat - Male, | >5.53 mg/l 4 hours |EMBSI 1988a
{petroleum}, C15-30, mists Female (similar material)
hydrotreated neutral oil- \
hased
L D50 Dermal Rabbit >5000 ma/kg | - AP 1982 (similar
material)
LD50 Oral Rat >5000 mg/kg | - API 1988a (similar
material)
2,6-di-tert-butyl-p-cresol | LD50 Dermal Rat >5000 mofkg | - Supplier's
mformation
LD250 Oral Rat >5000 mg/kg | - llefs
rmatlon

Conclusion/Summary
Irritation/Corrosion

No known significant effects or critical hazards.

7 |

Product/iingredient Result Species | Score Ohservatiop | Remarks
name ‘
Distiliate (petroleumy), 8kin - Non-irritant to skin. Rabbit |0to 0.8 24 to Yﬁ UBTL 1984e
hydrotreated light hours (similar material)
naphthenic

Eyes - Non-itritating to the Rabbit |0.17 10 0.33 24t072 |UBTL 19841

eyes, hours (similar material)
Distillate (petroleumy), Skin - Non-irritant to skin. Rabbit {0to 0.8 24to 72 (UBTL 1984e
hydrotreated light hours (similar material)
paraffinic

Eyes - Non-irritating to the | Rabbit 0.17 t0 0.33 24t072 |[UBTL 1984i

gyes, hours (similar material)
Lubricating oils Skin - Non-irritant to skin. Rabbit |0to 0.8 24t072 |UBTL1984e 4 f
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(petroleum), C20-50, hours {(simllar material)
hydrotreated neutral oil-
based
Eyes - Non-irritating to the Rabbit {0.17 to 0.33 24t072 [UBTL 1984i
eyes. hours (similar material)
Distillate (petroleum), 8kin - Non-irritant to skin. Rabbit |0t0 0.8 24t072 |UBTL 1984e
hydrotreated heavy hours (simitar material)
paraffinic
Eyes - Non-irritating to the  |Rabbit [ 0.17 to 0.33 24t072 [UBTL 1984i
eyes, hours {(similar material)
{ubricating oils Eyes - Non-irritating to the  [Rabbit | 0.17 to 0.33 24to 72 JUBTL 1984i
(petroleum), C15-30, eyes. hours {similar material)
hydrotreated neutral oil-
based
2,6-di-tert-butyl-p-creso! | Eyes - Redness of the Rabbit (0.5 - Supplier's
conjunctivae information
Eyes - Iris lesion Rabbit {0 - Supplier's
information
Eyes - Oedema of the Rabbit [0.1 - -
conjunctivae
Skin No known significant effects or critical hazards,
Eyes No known significant effects or critical hazards.
Respiratory No known significant effects or critical hazards.
Sensitisation
Product/ingredient Route of Species Result Remarks
name exposure
Distillate (pefroleum), skin Guinea pig Not sensitizing UBTL 1984jk,i
hydrotreated light ‘J (similar material)
naphthenic
Distillate (petroleu%i skin Guinea pig Not sensitizing UBTL 1984j.k,I
hydrotreated light {similar material)
paraffinic
Lubricating oils skin " . Guinea pig Not sensitizing UBTL 1984jk,
{petroleum), C20-50, {similar material)
hydrotreated neutral oil-
based
Distillate {petroleumy, skin Gulinea pig Not sensitizing UBTL 1984j k.|
hydrotreated heavy {similar material) (
paraffinic -
Lubricating oils skin Guinea pig Not sensitizing UBTL 1984k,
(petroleum), C15-30, (similar material)
hydrotreated neutral oil- ‘
based 4
Skin No known significant effects or critical hazards.
Respiratory No known significant effects or critical hazards.
Mutagenicity '
Product/iingredient Test Experiment Result Remarks
name _
Distillate (petroleum), OECD 473 473  |Experiment: In vitro Negative - \
hydrotreated light In vitro
naphthenic Mammalian
Chromosomal

Aberration Test
Subject: Mammalian-
Animal .. 25 2
Metabolic activation: .

with and without

Distillate {petroleum), OECD 473 473  |Experiment: In vitro Negative -
hydrotreated light In vitro
Date of issue/Date of revision 12016-02-19 Date of previous Issue 12015-09-17 Version :2 10/43
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paraffinic

Lubricating oils
{petroleum), C20-50,
hydrotreated neutral oil-
based

Distillate (petroleum),
hydrotreated heavy
paraffinic

Lubricating oils
(petroleum), C156-30,.
hydrotreated neutral ol-
hased

2,6-di-tert-butyl-p-cresol

Mammalian
Chromosomal
Aberration Test

OECD 473 473
In vitro
Mammalian
Chromosomal
Aberration Test

QECD 473 473
In vitro
Mammalian
Chromasomal
Aberration Test

OECD 473 473
In vitro
Mammaiian
Chromosomal
Aberration Test

478 1n vitro
Mammalian Cell
/G’ene Mutation
Test

473 In vitro
Mammalian
Chromosomal
Aberration Test

Animal

with and without

Animal

With and without

Animal

with and without

Animal
Cell: Somatic

Animal
Cell: Germ

Subject; Mammalian-
Animal
Experiment: In vitro

Subject: Mammalian-
Metabolic activation:

Experiment: In vitro

Subject: Mammalian-
Metabolic activation:

Experiment: In vitro

Subject: Mammalian-
Metabolic activation:

Experiment: In vitro

Subject: Mammalian-

Experiment: In vitro

Subject: Mammalian-

Negative

Negative

Negative

Negative

Negative

Conclusion/Summary
Carcinogenicity

No known significant effects or criticai hazards.

@
/
i

Product/ingredient Result Species |Dose Exposure |Remar

name

Distiliate (petroleum), Negative - Dermal Mouse - 0.22 to 0.25 |78 weeks; | Doak, 1983, McKee,

hydrotreated light Female mi \Various 1989 (similar material)

naphthenic .

Distillate (petroleum), Negative - Dermal Mouse - 0.22 to 0.25 |78 weeks; | Doak, 1983, McKee,

hydrotreated light Female ml Various 1989 (similar materiai)

paraffinic .

Lubricating ocils Negative - Dermal Mouse - 0.22 10 0.25 |78 weeks; | Doak, 1983, McKee,

{petroleum), C20-50, Female mi Various 1989 (similar material)

hydrotreated neutral oil-

based

Distillate (petroleumy), Negative - Dermal Mouse - 0.22to 0.25 {78 weeks; | Doak, 1983, McKee,

hydrotreated heavy Female ml Various 1089 (similar material)
Date of Issue/Date of revision 1 2016-02-19  Date of previous Issue 1 2015-08-17 Version ’;ﬂ?‘(j d 11/43
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paraffinic

Lubricating oils Negative - Dermal Mouse - 0.221t0 0.25 |78 weeks; | Doak, 1983, McKee,
(petroleum), C15-30, Female mi Various 1989 (similar material)
hydrotreated neutral ofl-

based

Conclusion/Summary The base oil(s) in this product is based on an severely hydrotreated distillate, The

product should not be regarded as a carcinogen.,

Reproductive toxicity
[eratogenicity

Productfingredient Result Species Dose Exposure |Remarks
name
Distillate (petroleum), Negative - Dermal Rat ¢ to 2000 - (similar material)
hydrotreated light mg/kg mg/
naphthenic kg/day
Distillate {petroleum), Negative - Dermal Rat 0 to 2000 - -
hydrotreated light mg/kg mg/
) paraffinic kgiday
s Lubricating oils Negative - Dermal Rat 0 to 2000 - -
{petroleum), C20-50, ma/kg mg/
hydrotreated neutral oil- kg/day
based
Distillate (petroleum), Negative - Dermal Rat 0to 2000 - 1987 (similar
hydrotreated heavy mg/kg mg/ material)
paraffinic kg bw/day
Lubricating ails | Negative - Dermat~  |Rat 0to2000 |- -
(petroleum), C15-30; mgfkg mg/
hydrotreated neutral ofl- kg/day
hased
Conclusion/Summary No kn&m&igniﬁcant effects or critical hazards.
Aspiration hazard
Product/ingredient name Result
Distillate (petroleum), hydrotreated light naphthenic ASPIRATION HAZARD - Category 1
Distillate {pefroleum), hydrotreated light paraffinic ASPIRATION HAZARD - Category 1
Lubricating oils (petroleum), C20-50, hydrotreated neutral oil- ASPIRATION BAZARD - Category 1
hased
Distillate (petroleum), hydrotreated heavy paraffinic ASPIRATION HAZARD - Category 1
Lubricating oils {petroleum), C15-30, hydrotreated neutral oil- ASPIRATION HAZARD - Category 1 .
hased ,
Information on likely routes of Not available,
sXxposure
Potential acute health effects
Eye contact Eye contact may cause redness and transient pain.
Inhalation [nhalation of oil mist or vapours at elevated temperatures may causg respiratory
Irritation,
Skin contact No known significant effects or critical hazards.
Ingestion May be fatai if swaillowed and enters airways.
Potential chronic health effects
Product/ingredient name Result Species Dose Exposure
2,8-Dittert-butyl-p-cresol Chronic NOAEL Oral Rat 25 mg/kyg 28 days; 7 days
per week
General No known significant effects or critical hazards.
Carcinogenicity The base oil(s) in this product is based on an severely hydrotreated distiilate. The
product should not be regarded as a carcinogen.
Mutagenicity No known significant effects or critical hazards. -~ 2 9 ,ﬁ
Teratogenicity No known significant effects or critical hazards.
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Fertllity effects

Other information
Specific hazard

Product/ingredient name

No known significant effects or

No known significant effects or critical hazards.

Mot available,

12.1 Toxicity
Product/ingredient name Resulit Specles Exposure

Distillate (petroleum), hydrotreated light Acute LL50 >10000 mg/l Aguatic invertebrates. |96 hours
naphthenic

Acute LL50 >100 mg/l Fish 96 hours

Acute NOEL >100 mg/l Algae 72 hours

Chronic NOEL 10 mg/l Aquatic invertebrates. |21 days
Distillate (petroleum), hydrotreated light Acute IC50 >100 mg/l Algae 48 hours
paraffinic

Acute LG50 >100 mgfi Fish 96 hours

Acute LL50 >10000 mg/l Aquatic invertebrates. |96 hours

Acute LL50 >100 mgh Fish 96 hours

Acute NOEL >100 mg/l Algas ‘ 72 hours

Chronic NOEL 10 mg/| Aquatic Invertebrates, |21 days
| ubricating olls (petroleum), C20-50, Acute LL50 >10000 mg/} Aquatic invertebrates. |96 hours
hydrotreated neutral cil-hased

Acute LL50 >100 mg/l Fish 96 hours

Acute NOEL >100 mg/l Algae 72 hours

V Chronic NOEL 10 mgf Aquatic invertebrates. |21 days

Distillate {petroleum), hydretreated heavy Acute EL50 >10000 mg/i Aquatic invertebrates. {96 hours
paraffinic

Acute LL5O >100 mg/l Fish 96 hours

Acute NOEL >100 mg/l Algae 72 hours

‘Chronic NQEL 10 mg/l Aquatic invertebrates, |21 days
Lubricating oils {petroleum), C15-30, Acite LL50%10000 mg/l Aquatic invertebrates. |96 hours
hydrotreated neutral oil-based

Acute LL5TU>100 mgfl Fish 96 holirs

Acute NOEL >100 mg/l Algas _ |72 hours

Chronic NOEL 10 mg/l Aquatic invertebrates. |21 days
D 6-di-tert-butyl-p-cresol Acute EC50 0.61 mg/l Daphnia - Magna 48 hours

Acute 1G50 >0.4 mgf Algae - Desmodesmus |72 hours

Subspicatus
Chronic NOEC 0.316 mg/l Daphnia - Magna 21 days

Conclusion/Summary

Harmful to aquatic life with long lasting effects.

12.2 Persistence and degradability

Product/ingredient nams

Test

Result

Dose

2 6-di-tert-butyl-p-cresol

CECD 301C
301C Ready
Biodegradability -
Modified MIT!

Test (1)

4.5 % -28 days

| i

4
Iw/éculum

™o
e
i
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Product/ingredient name | Aquatic half-life Photolysis Biodegradability
Distillate {(pefroleum), - - Inherent
hydrotreated light naphthenic

Distillate (petroleum), - - Inherent
hydrotreated light paraffinic

Lubricating oils (petroleum), |- - Inherent

C20-50, hydrotreated
neutral oil-based

Distillate {petroleum), - - Inherent
hydrotreated heavy paraffinic

Lubricating oils {petroleum), |- - Inherent
C15-30, hydrotreated
neutral oil-based
2,6-di-tert-butyl-p-cresol - - Not readily
Conclusion/Summary Inherently biodegradable.
12.3 Bioaccumulative potential
_ Product/ingredient name  |LogPow BCF Potential 1
Distillate (petroleum), 206 <500 low i
hydrotreated light naphthenic
Distillate (petroleum), 2t06 <500 low
hydrotreated light paraffinic
Lubricating oils (petroleum), |2to 6 <500 low
C20-50, hydrotreated
neutral oil-hased
Distillate (petroleum), 208 <500 low
hydrotreated heavy paraffinic
Lubricating oils (petroleum), [2t06 <5600 low
C15-30, hydro d
neutral oil-based | —
2 6-di-tert-butyl-p-cresol N - =500 high
Conclusion/Summary 'Fhe{roduct has a potential to bicaccumulate,
12.4 Mobility in soll )
Mobiiity High mobility in soil predicted, based on log Kow > 3.0.
12.5 Results of PBT and vPvB assessment (
Not applicable.
Not applicable.
12.6 Other adverse effects Insoluble in water. Spills may form a film on water surfaces causing physical

- damage to organisms. Oxygen transfer could also be impaired.

-ontains gen ction 1 should be
consulted for any available use-specific information provided in the Exposure Scenario(s).

13.1 Waste treatment methods

Product

Methods of disposal Where possible (e.g. In the absence of relevant contaminatior), recycling of used
substance is feasible and recommended. This substance can be burned or
incinerated, subject to nationallocal authorizations, relevant contamination limits,
safety regulations and air quality legisfation. Contaminated or waste substance (not
directly recyclable). Disposal can be carried out directly, or by delivery to qualified
waste handlers. National legislation may identify a specific organization, and/or
prescribe composition limits and methods for recovery or disposal.

. PR
Hazardous waste Yes. “ 9 v
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European waste catalogue (EWC)

Waste code Waste designation

13 03 07* mineral-based non-chlorinated insulating and heat transmission oils
Packaging

Methods of disposal The generation of waste should be avoided or minimised wherever possible. Waste
packaging should be recycled. Incineration or tandfill should only be considered
when recycling is not feasible.

“ia

international transport regulations

ADR/RID

ADN

IMO/IMDG
Classification

ICAQ/NATA
Classification

14.1 UN number

Not regulated.

Not regulated.

Not regulated.

Not regulated.

14.2 UN proper
shipping name

14.3 Transport
hazard class(es)

14.4 Packing -
group

14.5 (‘Ne. o
Environmental e
hazards

No.

No,

Additional -
information

14.6 Special precautions for

user

14.7 Transport in bulk
according to Annex | of

Transport within user’s premises: always transport in closed containers that are

upright and secure, Ensure that persons transporting the product know what to doin

the event of an accident or spillage.

Qils

MARPOL 73/78 and the IBC

Code

EU Requlation (EC) No. 1907/2006 (REACH)

Annex XIV - List of substances subject to authorisation

Annex XIV

None of the components are listed.
Substances of very high concern
None of the components are listed.

Annex XV - Restrictions on

Not appiicable.

the manufacture, placing on

the market and use of
certain dangerous

substances, mixtures and

articies

- . Egt;)
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“Other EU regulations
Seveso Directive

This product is not controlled under the Seveso Directive,

Intemational lists

Nafional inventory

Australia All components are listed or exempted.

Canada All components are listed or exempted.

China All components are listed or exempted.

Japan Japan inventory (ENCS): All components are listed or exempted.

Japan inventory (ISHL): Not determined.

Malaysia Not determined.

New Zealand All components are listed or exempted.

Philippines All components are listed or exempted.

Republic of Korea All components are listed or exempted.

Taiwan All components are listed or exempted. ‘
- United States All components are listed or exempted. - (

15.2 Chemical safety Chemical Safety Assessments for all substances in this product are either Complete

assessment or Not applicable.

Revision commenié No{ ;vallab!e‘:‘
P Indicates information that has changed from previously issued version.

ADN = European Provisions concerning the International Carriage of Dangerous
Goods by Inland Waterway
ADR = The European Agreemeant concerning the international Carriage of
Dangerous Goods by Road
ATE = Acute Toxicity Estimata
""" CLP = Classification, Labelling and Packaging Regulation [Regulation (EC) No.
1272/2008]
CMR = Carcinogen, Mutagen or Reproductive toxicant
CS8A = Chemical Safety Assessment
CO; = carbon dioxide
DNEL = Derived No Effect Level
EC50 = Half maximal effective concentration (
EUH statement = CLP-specific Hazard statement )
IATA = International Air Transport Association -
G50 = Half maximal inhibitory concentration ’
IMDG = International Maritime Dangerous Goods
LC50 = Median lethal concentration
LD50 = Median lethal dose
PNEC = Predicted No Effect Concentration
PBT = Persistent, Bioaccumulative and Toxic
RID = The Regulations concerning the International Carriage of Dangsrous Goods
by Rail
REACH = Registration, Evaluation, Authorisation and Restriction of Ghemicals
Regulation [Regulation (EC) No, 1907/2006]
SCBA = Self-Contained Breathing Apparatus
SVHC = Substances of Very High Concern

Procedure used to derive the classification according to Regulation (EC) No. 1272/2008 [CLP/GHS]

Classification Justification
Asp, Tox. 1, H304 Calculation method
Agquatic Chronic 3, H412 Calculation method
Sweden . 2 9 8
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Full text of abbreviated H H304  May be fatal if swallowed and enters airways.
statements H400  Very toxic to aquatic life.
H410  Very toxic to aquatic life with long lasting effects.
H412  Harmful to aquatic life with long lasting effects.

Full text of classifications Aquatic Acute 1, H400  ACUTE AQUATIC HAZARD - Category 1

[CLP/GHS] Aquatic Chronic 1, H410 LONG-TERM AQUATIC HAZARD - Category 1
Aquatic Chronic 3, H412 LONG-TERM AQUATIC HAZARD - Category 3
Asp. Tox. 1, H304 ASPIRATION HAZARD - Category 1

Date of printing 2016-02-19

Date of issuef Date of revision 2016-02-19

Date of previous issue 2015-09-17

Version 2

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any fiabifity whatsoever for the accuracy or completeness of the
information contained herein. :

Final determination of suitability of any material is the sole responsibility of the user. All materials may present unknown
hazards and should be used with caution, Although certain hazards are described herein, we cannot guarantee that
these are the only hazards that exist.

.. 293
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Identification of the substance or mixture
Mixture
Nytro Lyra X

Product definition
Product name

' Short"tmitle‘ of the exposure
scenario

List of use descriptors

Envircnmental contributing
scenarios

Health Contributing scenarios

Use in formulatlons in Iubncants- ]ndustnal (2,6-di-tert- buty! p -cresol)

ldentifled use name: Use in formulations in Jubricants- Industrial

Process Category: PROC01, PROC02, PROCO03, PROC04, PRCCO5, PROC(8a,
PROC08b, PROCDS

Substance supplied to that use in form of: As such

Sector of end use: SU03, SU10

Subsequent service life relevant for that use: No.

Environmental Release Category: ERC02

Market sector by type of chemical product: PC17, PC24, PC26 (

Number of the ES
Industry Association
Generic e
Processe;Kan
covered by the exposure

scenario
Additional information

Not applicabie.
Not applicable.
Not appiicable.

overs the use of formulated lubricants within closed or contained systems including
|n0|dental exposures during material transfers, operation of machinery/engines and

simitar-articles, equipment maintenance and disposal of wastes.
Industrial

[
T

Product characterlstlcs

Concentration of substance
in mixture or article
Amounts used

Frequency and duration of
use

Environment factors not
influenced by risk
management

Other given operational
conditions affecting
environmental exposure

~~Technical conditions and -~

measures at process level
{source) to prevent release

Technical on-site conditions
and measures to reduce or
limit discharges, air
emissions and releases to soil

Organisational measures to
prevent/iimit releasa from site

Melting/Freezing Point (°C). 69.8
2100%

Annual site fonnage (
22 ta

Continuous release{d/a): 300

Local freshwater dilution factor 10
Receiving surface water flow is 18000 m?/d.,
Local marine water dilution factor 100

Not applicable,

% Release fraction to wastewater from process (initial release prior to RMM) 0.2
% Release fraction to air from process (initial release prior to RMM)0,05
% Relsase fraction to soil from process (initial release prior to RMM) 0

On-site wastewater treatment required.
Ensure aill waste water is collected and treated via a waste water treatment plant.
Floors should be impervious, resistant to liquids and easy to clean.

Ensure operatives are trained to minimise exposures.

Date of issue/Date of revision

MES Revision date)




Nytro Lyra X Use in formulfations in fubricants- Industriaf (2, 6-di-tert-butyl-
7 - p-cresof)

Conditions and measures
related to municipal sewage
treatment plant

Conditions and measures No special measures are required. General information, See section 13 for waste
related to external treatment disposal information.

of waste for disposal

Conditions and measuras See section 13 for waste disposal information.

related to external recovery

of waste

Contributing scenario controliing worker exposure for 0

Product characteristics Melting/Freezing Point (°C): 69.8
Concentration of substance Covers percentage substance in the product up to 1%.
in mixture or article
Physical state Liquid
Frequency and duration of Exposure duration per day: 4 h (half shift).
use Exposure duration per year: 230 d
Human factors not influenced Respiratory (m%d): 10
by risk management Body weight: 70 kg
Other given operational The product should be handled at room temperature, Indoor
conditions affecting wotkers
exposure _
Technical conditions and No special meagures required,

measures at process level
{source) to prevent release

Technical conditions-afd
measures to coptrol

Hangdle only in a place with local exhaust ventilation {or other adequate ventilation).
'ffﬁiency of at least 90 %

towards the worker

Organisational measures to Ensure operatives are trained to minimise exposures,
prevent/limit releases,

dispersion and exposure

Conditions and measures related to personal protection and hygiene

Persanal protection Wear protective clothing. See Section 8 of the safety data sheet (personal protective
equipment).

PROC 05; PROCO8a:
Wear protective gloves. Efficiency of at least 90 %

5

HL1E

Website: Not available.

—r —— —
i —— — ——

Exposure estimation and reference to its source - Environment: 2:

Exposure assessment Used EUSES model.{v2.1).

{environment}:

Exposure estimation Risk characterisation ratio (PEC/PNEC): <1
Expc;s_u-re estimation_and reference fo its sou"r:e - Workers_:' 1. — )

Exposure assessment Used ECETOC TRA model (May 2010 release).2.0

{human):

Exposure estimation Risk characterisation ratio DNELs <1

1Date of issue/Date of revision A(ES Revision date) ' 19/43]




Nytro Lyra X

Use in formulations in lubricants- Industrial (2, 6-di-tert-butyl-
T p-eresol)

Health

Environment 'Not avéilab[et .
Health Mot available.
Envircnment Not applicable.

Woear protective gloves/protective clothing/eye protection/face protection,

Wear respiratory protection.
See Section 8 for information on appropriate personal protective equipment.
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Annex to the extended Safety Data Sheet (eSDS) . ~i,

Professional

Identification of the substance or mixture
Mixture
Nytro Lyra X

Product definition
Product name

Short title of the exposure
scenario

List of use descriptors

Environmental contributing
scenarios

Health Contributing scenarios

L EXAL A R I NPT I B 1 T Wty M U
OLD - Use as lubricant in open and closed systems- Professional (2,6-di-tert-butyl-p-
cresol)
[dentified use name: Use as lubricant in open and closed systems - Professional
Process Category: PROCO1, PROC02, PROCO3, PROC04, PROCOS, PROCO7,
PROC08a, PROC08b, PROC0S, PROC10, PROC11, PROC13
Substance supplied to that use In form ofi As such
Sector of end use: SU22
Subsequent service life relevant for that use: No.
Environmental Release Category: ERC08a, ERC08d, ERC(%a, ERCO9b
Market sector by type of chemical product: PG17, PC24

\_/

Number of the ES
Industry Association
Generic exposure scenario

Processes and activities
covered by the exposure
scenario

Additional information

Not applicable.
Not applicable.
-Not applicable.

Covers the use of formulated Iubricants in closed and open systems including
transfer operations, operation of engines and similar articles, reworking on reject
articles, equipment maintenance and disposal of waste oil.

Professional

Concentration of substance
in mixture or article
Amounts used

Frequency and duration of
use

Environment factors not
infiuenced by risk
management

Other given operational

.conditions affecting

environmental exposure

Technical conditions and
measures at process level
(source) to prevent release

Technical on-site conditions
and measures to reduce or
limit discharges, air
amissions and releases to soil

Organisational measures to
prevent/limit release from site

salid

Melting/freezing point 69.8
2%

Annual site tonnage
<0.16 t/a (Closed system)
<0.,03 t/a open systems

Continuous release(d/a): 300

Local freshwater dilution factor 10
Receiving surface water flow is 18000 m?/d.
Local marine water dilution factor 100

Not applicable.

9% Release fraction to wastewater from process (initial release prior to RMM) 0.2
% Release fraction to air from process (initial release prior to RMM) 0.01
% Release fraction to soil from process (initial release prior to RMM) 1

On-site wastewater treatment required.
Ensure all waste water is collected and treated via a waste water treatment plant,
Floors should be impervious, resistant to liquids and easy fo clean.

Ensure operatives are trained to minimise exposures.

v 503

Date of issue/Date of revision
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Nytro Lyra X OLD - Use as lubricant in open and closed systems-
Professional (2, 6-di-ter-bulyl-p-cresol)

entp ﬁt"(ﬁféi&)‘@ ii‘jh’&i:ﬁfliﬁiéiéﬁbﬂibt"a't)

related to municipal sewage
treatment plant

Conditions and measures No special measures are required. See section 13 for waste disposal information.

related to external treatment
of waste for disposal

Conditions and measures See section 13 for waste disposal information,
related to external recovery
of waste
Contributing scenario controlling worker exposure for 0
Product characteristics Melting/Freezing Point (°C): 69.8
Concentration of substance 2%
in mixture or article
Physical state solid
Dust Solid, medium dustiness
Frequency and duration of Exposure duration per year: 230 days™ |
use Exposure duration per day; 8 h (full shift). (

Human factors not influenced Respiratory m*/d: 10
by risk management

Other given operational The product shouyld be handled at room temperature.
conditions affecting workers Lubricants (CIo%d system)

exposure

Technical conditions and No special measures required.

measures at process level

(source) to prevent release

Technical conditions and Handle only in a place with local exhaust ventilation (or other adequate ventitation).
measures to control

dispersion from source

towards the worker

Organisational measures to Ensure operatives are trained to minimise exposures.
prevent/iimit releases,
dispersion and exposure
Conditions and measures related to personal protection and hygiene
Personal protection Wear protective clothing, See Section 8 of the safety data sheet (personal protective
equipment). (

Lo AL Ve VIR R

|Website: Not available. :

Exposure estimation and reference to its source - Environment: 2:

Exposure assessment Used EUSES model, (v2,1)
{envirohment):
Exposure estimation Risk characterisation ratio (PEC/PNEC): <1
"| Exposure estimation and reference to its source - Workers: 1:
Exposure assessment Used ECETCC TRA model (May 2010 release). .
{human):
Exposure estimation Risk characterisation ratio DNELs <1

Date of issue/Date of revision AMES Revision date) 22/43




Nytro Lyra X

OLD - Use as lubricant in open and closed systems-
//" Profess:onaf (2,6-di-tert- buty!—p-cresol)

Environment Not available.

Health Not available.

Environment Not available.

Health Wear protective gloves/protective clothing/eye protection/face protection.
Waear respiratory protection.
See Section 8 for information on appropriate personal protective equipment.

1
(%)
(o
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Nytro Lyra X

Annex to the extended Safety Data Sheet (eSDS)

industrial

Identification of the substance or mixture
Mixture
Nytro Lyra X

Product definition
Product name

- Short title of the exposure
scenaiio

List of use descriptors

Environmental contributing
scenarios

Health Contributing scenarios

Dlstr:button of substance— lndustrlal (Other Lubncant Base Oils IP346<3 /u H304)

identified use name: Distribution of substance - Industrial

Process Category: PROC01, PROC02, PROC03, PROC04, PROC08a, PROCOSb,
PROCO9, PROC15

Substance supplied to that use in form of: Substance

Sector of end use: SU03

Subsequent service life relevant for that use: No.

Environmental Release Category: ERC04, ERC05, ERCO063, ERCO8b, ERCO6¢,
ERCO06d, ERC07, ESVOC SpERC 1.1b.v1

Market sector by type of chemical product: Not applicable.

Article category related to subsequent service life: Not applicable.

Distribution of substance

Distribution of substance

Number of the ES
Industry Association

Generic exposure scenario

Processes and activities
covered by the exposure
scenatrio

Additional information

" 9.3.1b

Concawe
2012

01a

Bulk loading (including marine vessel/barge, railiroad car and 1BC loading) of
substance within closed or contained systems, including incidental exposures during
its sampling, storage, unloading, maintenance and associated laboratory activities.

Industrial

Product characteristics
Amounts used

Frequency and duration of
use

Environment factors not
. "Influenced by risk
management

~ Other given operational
conditions affecting
environmental exposure

Technlcal conditions and
measures at process level
(source) to prevent release

Technical on-site conditions

and measures to reduce or

limit discharges, air

emissions and releases to soil
Risk management
measures - Air

...Release fraction to air from process (initial release. prior to. RM

Substance is complex UVCB.. Predominantly hydrophoblc (

Fraction of EU fonnage used in region 0.1
Regional use tonnage 8.5E+5

Fraction of Regional tonnage used locally 1
Maximum daily site tonnage 1.7E+4

Continuous release
Emission days 100

Local freshwater dilution factor 10
Local marine water dilution factor 100

A.0EA4.

Release fraction to wastewater from process (initial release prigr fo RMM) 1.0E-7
Release fraction to soil from process (initial release prior to RMM) 0.00001
Common practices vary across sites thus conservative process rélease estimates
used, .

Risk from environmental exposure is driven by freshwater sediment.
If discharging fo municipal sewage treatment plant, no on-site wastewater treatment

required,
. o . B . g
Treat air emission to provide a typical removal efficiency of 90 -3 G 8

Date of issue/Date of ravision
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Nytro Lyra X Distribution of substance- Industrial (Other Lubricant Base
Qils, IP346<3%, H304)

Risk management Treat on-site
measures - Water removal efficiency of64.4
‘ If discharging to municipal sewage treatment plant, provide the required on-site

wastewater removal efficiency of 0

0 réceivin@wajgr\cii_sf@‘*ge)-mprovide the required

Organisational measures to Do not apply industrial sludge to natural soils. Sewage sludge should be incingrated,
prevent/limit release from site contained or reclaimed,

Conditions and measures Estimated substance removal from wastewater via on-site sewage treatment94.7
related to municipal sewage Total efficiency of removal from wastewater after on-site and off-site (municipal
freatment plant treatment plant) RMMs94.7

Maximum allowable site tonnage (Ms«) based on release following total wastewater
treatment removall.1E+5
Assumed on-site sewage treatment plant flow2000

Conditions and measures External treatment and disposal of waste should comply with applicable local and/or
related to external treatment national regulations.

of waste for disposal

Conditions and measures External recovery and recycling of waste should comply with applicable local andfor
related to external recovery national regulations.

of waste

Contributing scenario controlling worker exposure for 0: Distribution of substance

Product characteristics Liquid, vapour pressure < 0.5 kPa at STP
Concentration of substance Covers percentage substance in the product up to 100% {unless stated differently).
in mixture or article
Physical s »qua/

Frequency and duratio Covers daily exposures up to 8 hours (unless stated differently)

use

Other given operational Operation is carried out at elevated temperature (> 20°C above ambient
conditions affecting workers temperature} Assumes a good basic standard of occupational hygiene is
exposure ‘implemented

Aspiration hazard if swallowed.

Aspiration means the entry of a liquid substance directly into the trachea and lower
respiratory tract.

Aspiration of hydrocarbon substances can result in in severe acute effects such as
chemical pneumonitis, varying degree of pulmonary injury or death.

This property relates to the potential for low viscosity material to spread quickly into
the deep lung and cause severe pulmonary tissue damage.

Classification of a hydrocarbon substance for aspiration hazard is made on the
basis of reliable human evidence or on the basis of physical properties.

Do not induce vomiting as there is high risk of aspiration.

IF SWALLOWED: Immediately call a POISON CENTER or physician,

Contributing scenarios - Operational conditions and risk management measures

General exposures (closed systems)
No other specific measures identified.

General exposures {(open systems)
No other specific measures identified.

Process sampling
No other specific measures identified.

Laboratory activities
No other specific measures identified.

Bulk transfers closed systems
No other specific measures identified.

Bulk transfers open systems
No other specific measures identified.

ﬁate of issue/Date of revision A(ES Revision date) 25/443]



Nytro Lyra X Distribution of substance- Industrial (Other Lubricant Base
Oils, IP346<3%, H304)

o

No other specific measures identified,

Equipment cleaning and maintenance
Drain down and fiush system prior to equipment break-in or maintenance.

Storage
Store substance within a closed system.

Conditions and measures related to personal protection and hygiene

Personal protection See Section 8 of the safety data sheet (general health and safety measures).
See Section 8 of the safety data sheet (personal protective equipment).

I Website: Not applicable. I

Exposure estimation and reference to its source - Environment: 2: Distribution of substance

Exposure assessment Not available, (
{environment): .
Expostire estimation The Hydrocarbon Block Method has been used to calculate environmental exposure

with the Petrorisk modal.

Exposure estimation and reference to its source - Workers: 1: Distribution of substance

Exposure assessment //No.i—afailable.
(Hmany, o J

Expostreastimatic he ECETOC TRA tool has been used to estimate workplace exposures unless
otherwise indicated.

by

Environment Guidance is based on assumed operating conditions which may not be applicable to
all sites; thus, scaling may be necessary to define appropriate site-specific risk
management measures. Required removal efficiency for wastewater can be achieved
using onsite/offsite technologies, either alone or in combination. Required removal
efficiency for air can be achieved using on-site technologies, either alone or in _
combination. Further details on scaling and control technologies are provided in (
SPERC factsheet. Scaled local assessments for EU refineries have been performed
using site-specific data and are attached in PETRORISK file - "Site-Specific
Production" worksheet.

Health The CLP hazard statement H304: May be fatal if swallowed and enters airways (the
DPD risk phrase R65: Harmful: may cause lung damage if swallowed) relates to
potential for aspiration , a non-quantifiable hazard determined by physico-chemical
properties (i.e. kinematic viscosity) that can occur during ingestion and also if it is
vomited following ingastion.

A DNEL (derived no effect levels) cannot be derived.
This general qualitative CSA (chemical safety assessment) appro
avoid contact or Incidents with the substance.

“"However, implementation of fisk mianagement msasures (RMMs)/and operationial ™|~
conditions (OCs} need to be proportional to the degree of concerfi for the health
hazard presented by the substance.

Exposures should be controlled to at least the levels that represént an acceptable
level of risk such that the implementation of the chosen RMMs fwill ensure that the
likelihood of an event occuring due to the substance hazard isfnegligible, and the risk
is considered to be controlled to a level of no concern.
There are no routine anticipated exposures by ingestion related to any supported
uses of the substance. The risk arlsing from aspiration hazard is solely related to the
physico-chemical properties of the substance. The risk can therefore be controlled by
implementing risk management measures tailored to this specific risk.
For any substance, classifiles as H304 (R65), these measures should er

il (e

Date of issue/Date of revision MES Revision date) YN 2613
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Nytro Lyra X Drstnbutron of substance- Industriaf (Other Lubricant Base
Olls, IP346<3%, H304)

communicated via the safety data sheet by use of the foilowmg phrase Do not ingest.
If swallowed then seek immediate medical assistance.
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Annex to the extended Safety Data Sheet (eSDS) - \\ )
\"-_ .
T .
Industrial

Identification of the substance or mixture
Mixture
Nytro Lyra X

Product definition
Product name

Short title of the exposure
scenario

List of use descriptors

Environmental contributing
scenarios

Health Contributing scenarios

Formulation & (re)packing of substances and mixtures- Industrial (Other Lubricant
Base Qils, [P346<3%)
Identified use name: Formulation and (re)packing of substances and mixtures -
industrial :
Process Category: PROC01, PROC02, PROC03, PROC04, PROCO5, PROC083,
PROC08b, PROC0Y, PROC14, PROC15
Substance supplied to that use in form of: Substance

ector of end use: SU10
Subsequent service life relevant for that use: No. -
Environmental Release Category: ERC02, ESVOC SpERC 2.2,v1 (
Market sector by type of chemical product: Not applicable. :
Article category related to subsequent service life: Not applicable.

Formulation and (re)packing of substances and mixtures

Formulation and (re)packing of substances and mixtures

Number of the ES
Industry Association

Generic exposture scenario

Processes and activities
covered by the exposure
scenario

Additional information

9.4.1b

Concawe

2012

02

Formulation, packing and re-packing of the substance and its mixtures in batch or
continuous operations, including storage, materials transfers, mixing, tabletting,
compression, pelletisation, extrusion, large and small scale packing, sampling,
maintenance and associated laboratory activities.

Industriat

[T

Product characteristics
Amounts used

Frequency and duration of
use

Environment factors not
influenced by risk

Other given operational
conditions affecting
environmental exposure

Technical conditions and
measures at process level
(source) to prevent release

Technical on-site conditions
and measures to reducs or
limit discharges, air
emissions and releases to soil

Substance is complex UVCB., Predominantly hydrophobic
Fraction of EU tonnage used in region 0.1

Regional use tonnage 8.5E+5

Fraction of Regional tonnage used locally 1

Annual site tonnage 3.0E+4

Maximum daily site tonnage 1.0E+5

Continuous release
Emission days300

Local freshwater dilution factor 10
Local marine water dilution factor 100

Release fraction to air from process (initial release prior to RMM)2,.5E-3
Release fraction to wastewater from process (initial release prior to RMM)5.0E-6
Releass fraction to sail from process (initial release prior to RMM) 0.0001

Common practices vary across sites thus conservative process releass estimates
used,

Risk from environmental exposure is driven by freshwater sediment,

Prevent discharge of undissolved substance fo or recover from onsite wastewster, If
discharging to municipal sewage treatment plant, no on-site wastewater t;qatrr@nt
required, . ok

Date of issue/Date of revision
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Nytro Lyra X Formulation & (re)packing of substances and mixiures-
Industrial (Other Lubricant Base Offs, IP346<3%)

" Risk mana‘c}emehth T Treat air emission to provide a typical removai efficiency of 0"~
measures - Air . S

Risk management Treat on-site wastewater (prior to receiving water dischargd)te-provide the required
measures - Water removal efficiency of69.5
If discharging to municipal sewage treatment plant, provide the required on-site
wastewater removal efficiency of 0

Organisational measures to Do not apply industrial sludge to natural soils. Sewage sludge should be incinerated,
prevent/imit release from site contained or reclaimed.

Conditions and measures Not applicable as there is no release to wastewater.

related to municipal sewage Estimated substance removal from wastewater via on-site sewage treatment 94.7
treatment plant Total efficiency of removal from wastewater after on-site and off-site {(municipal

treatment plant) RMMs94.,7

Maximum allowable site tonnage (Ms«) based on release following total wastewater
atment removais.7E+5

) med on-site sewage treatment piant flow2000

Conditions and measures External treatment and disposal of waste should comply with applicable local and/for
related to external treatment national regulations.

of waste for disposal

Conditions and measures External recovery and recycling of waste should comply with applicable local and/or
retated to external recovery national regulations.

of waste

Contributing scenario controlling worker exposure for 0 Formulation and {re)packing of substances and mixiures

Product characteristics Liquid, vapour pressure < 0.5 kPa at STP
Concentration of substance Covers percentage substance in the product up to 100% (uniess stated differently).
in mixture or article
Physical state Liguid

Frequency and duration of Covers daily exposures up to 8 hours {unless stated differentiy)

use

Other given operational Operation is carried out at elevated temperature (> 20°C above ambient

conditions affecting workers temperature) Assumes a good basic standard of occupational hygiene is

exposure implemented ’

Aspiration hazard if swallowed.

Aspiration means the entry of a fiquid substance directly into the trachea and lower
respiratory tract,

Aspiration of hydrocarbon substances can result in in severe acute effects such as
chemical pneumonitis, varying degree of pulmenary injury or death.

This property relates to the potential for low viscosity material to spread quickly into
the deep lung and cause severe puimonary tissue damage.

Classification of a hydrocarbon substance for aspiration hazard is made on the
basis of reliable human evidence or on the basis of physical properties.

Do not induce vomiting as there is high risk of aspiration.

IF SWALLOWED: Immediately call a POISON CENTER or physician.

Contributing scenarios - Operational conditions and risk management measures

General exposures {closed systems)
No other specific measures identified.

General exposures (open systems)
No other specific measures identified.

Batch processes at elevated temperatures
No other specific measures identified.

Use in contained hatch processes
No other specific measures identified. L3 1 1
- ‘J .

Process sampling
No other specific measures identified.

Date of issue/Date of revision MES Revision date) 29/43



Nytro Lyra X Formulation & (rejpacking of substances and mixtures-
Industtial (Other Lubricant Base Qils, IP346<3%)

Laboratory activities —_—
No other specific measures identified.Bulk fransfers Dedicated facility

No other specific measures identified.

Mixing operations (open systems)
No other specific measures identified.

Transfer from/pouring from containers Manual Non-dedicated facility
No other specific measures identified,

Drum/batch transfers Dedicated facility
No other specific measures identified.

Production of preparation or articles by tabletting, compression, extrusion or

pelletisation
/ No other specific measures identified.

\/:v Drum and sme}H package ﬁllipg

No other specific measures identified. (

Equipment cleaning and maintenance
Drain down and flush system prior to equipment break-in or maintenance.

Storage
Store substance within a closed system.

Conditions and measures refated to personal protection and hygiene

Personal protection See Section 8 of the safety data sheet (general health and safety measures).
See Section 8 of the safety data sheet (personal protective equipment).

Web31te Not appllcable

Exposure estimation and reference to its source - Environment; 2; Formulation and (re)packing of substances and
mixtures

Exposure assessment Not available.
{environment):
Exposure estimation The Hydrocarbon Block Method has been used to calculate environmental exposurr(

with the Petrorisk model.

Exposure estimation and reference to its source - Workers: 1; Formulation and (re)packing of substances,and mixtures

Exposure assessment Not available,
{humany}:
Exposure estimation The ECETOC TRA tool has been used to estimate workplace expgsures unless

otherwise indicated.

Environment Guidance is based on assumed operating conditions which rﬁay not be applicable to
all sites, thus, scaling may be necessary to define appropriate site-specific risk
management measures. Required removal efficiency for wastewater can be achieved
using onsite/offsite technologies, sither alone or in combination. Required removal
efficiency for air can be achleved using on-site technologies, either alone orin
combination. Further details on scaling and control technologies are provided in
SPERC factsheet. Scaled local assessments for EU refineries have been performed
using site-specific data and are attached in PETRORISK file - "Site-Specific
Production" worksheet,

v. 8312
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Nytro Lyra X

Formuiation & (re)packing of substances and mix{ures-
Industrial (Other Lubricant Base Qils, 1P346<3%)

The CLP hazard statement H304: May be fatal if swallowed and enters airways (
DPD risk phrase R65: Harmful: may cause lung damage if swallowed) relates to
potential for aspiration , a non-quantifiable hazard determined by physico-chemical
properties (i.e. kinematic viscosity) that can occur during ingestion and also if it is
vomited following ingestion.

A DNEL (derived no effect levels) cannot be derived.

This general qualitative CSA (chemical safety assessment) approach aims to reduce/
avold contact or incidents with the substance.

However, impiementation of risk management measures (RMMSs) and operational
conditions (OCs) need to be proportional to the degree of concern for the health
hazard presented by the substance.

Exposures should be controled to at least the levels that represent an acceptable
level of risk such that the implementation of the chosen RMMs will ensure that the
likelihood of an event occuring due to the substance hazard is negligible, and the risk
is considered to be controlled to a leve! of no concern.

There are no routine anticipated exposures by ingestion related to any supported
uses of the substance. The risk arising from aspiration hazard is solely related fo the
physice-chemical properties of the substance. The risk can thersfore be controlled by
implementing risk management measures tailored to this specific risk.

For any substance, classifies as H304 (R65), these measures should be
communicated via the safety data sheet by use of the following phrase: Do not ingest.
f swallowed then seek immediate medical assistance.

- al3
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Annex to the extended Safety Data Sheet (eSDS)

AT,

Industrial

Identification of the substance or mixture
Mixture
Nytro Lyra X

Product definition
Product name

Short title of the ex
scenario

list of use descriptors

Qé

Envircnmental contributing
scenarios

Health Contributing scenarios

Manufacturer of substance- Industrial (Other Lubricant Base Qils, IP346<3%, H304)

Identiffed use name: Manufacture of substance - Industrial

Process Category: PROCO01, PROC02, PROC03, PROC04, PROC08a, PROC(8D,
PROC15

Substance supplied to that use in form of: Substance

Sector of end use: SUQ3, SUO8, SUOY

Subsequent service life relevant for that use: No.

Environmental Release Category: ERC04, ESVOC SpERG 1.1.v1

Market sector by type of chemical product: Not applicable.

Article category related to subsequent service life: Not applicable.

Manufacture of substance

L~

Manufacture of substance

Number of the ES
Industry Association
Generic exposure scenario

Processes and activities
covered by the exposure
scenario

Additional information

8.1.1b
Concawe 2012
01

Manufacture of the substance or use as a process chemical or extraction agent
within closed or contained systems. Includes incidental exposures during recycling/
recovery, material transfers, storage, sampling, associated laboratory activities,
maintenance and loading (inciuding marine vessel/barge, road/rail car and bulk
container).

[Industrial

Product characteristics
Amounts used

Freguency and duration of
use

Environment factors not
influenced by risk
management

conditions affecting
environmental exposure

Technical conditions and
measures at process level
{source) to prevent release

Technical on-site conditions
and measures to reducs or
limit discharges, air
emissions and releases to soil

Substance is complex UVCB.. Predominantly hydrophobic (

Fraction of EU tonnage used in region0.1
Regional use tonnage 8.5E+5

Fraction of Regional tonnage used locally 1
Annual site tonnage 6.0E+5

Maximum daily site tonnage 2.0E+8

Continucus release

Emission days300

Local freshwater dilution factor 10
L.ocal marine water dilution factor 100

Release fraction to wastewater from process (inifial release prior to RMM) 1,0e-5
Release fraction to soil from process (initial release prior to RMM) 0.0001

Common practices vary across shes thus conservative process release estimates
used,

Risk from environmental exposure is driven by freshwater sediment.

Prevent discharge of undissolved substance to or recover from onsite wastewater.
If discharging to municipal sewage treatment plant, no on-site wastewater treatment

required.
“ . 3.
vid
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Nytro Lyra X Manufacturer of substance- Industrial (Other Lubricant Base
Qils, IP346<3%, H304)

Treat air emission to provide a typical removal efficiency-of 90 §——

measures - Air

Risk management Treat on-site wastewater (prior to receiving water discharge) to provide the required
measures - Water removal efficiency of84.8
If discharging to municipal sewage treatment plant, provide the required on-site
wastewater removal efficiency of 0

Organisational measures to Do not apply industrial sludge to natural soils. Sewage sludge should be incinerated,
prevent/limit release from site contained or reclaimed.

Conditions and measures Estimated substance removal from wastewater via on-site sewage treatment84.7
related to municipal sewage Total efficiency of removal from wastewater after on-site and off-site (municipal
treatment plant treatment plant) RMMs84.7

Maximumn allowable site tonnage (Ms«) based on release following total wastewater
treatment removal5.7E+6
Assumed on-site sewage treatment plant flow 10000

Conm d measures During manufacturing, no waste of the substance is generated.
related to-external treatment
of waste for dispo

Conditions and measlres During manufacturing, no waste of the substance is generated.
related to external recove ;
of waste - J

Contributing scenarlo controlling worker exposure for 0: Manufacture of substance

Product characteristics Liquid, vapour pressure < 0.5 kPa at STP
Concentration of substance Covers percentage substance in the product up to 100% (unless stated differently).
in mixture or article
Physical state Liquid With potential for aerosol generation

Frequency and duration of Covers daily exposures up to 8 hours (unless stated differently)

use

Other given operational Operation is carried out at elevated temperature (> 20°C above ambient

conditions affecting workers temperature) Assumes a good basic standard of occupational hygiene is

exposure implemented )

Aspiration hazard if swallowed.

Aspiration means the entry of a liquid substance directly into the trachea and lower
respiratory tract.

Aspiration of hydrocarbon substances can result in in severe acute effects such as
chemical pneumonitis, varying degree of puimonary injury or death.

This property relates to the potential for low viscosity material to spread quickly into
the deep lung and cause severe puimonary tissue damage.

Classification of a hydrocarbon substance for aspiration hazard is made on the
basis of reliable human evidence or on the basis of physical properties.

Do not induce vomiting as there is high risk of aspiration,

iF SWALLOWED: Immediately call a POISON CENTER or physician.

Contributing scenarios - Operational conditions and risk management measures

General exposures (closed systems)
No other specific measures identified.

General exposures (open systems)
No other specific measures identified.

Process sampling
No other specific measures identified.

Laboratory activities
No other specific measures identified.

Bulk transfers (Closed system)
No other specific measures identified.

G
ja s
i

Bulk transfers open systems
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Nytro Lyra X Manufacturer of substance- Industyial (Other Lubricant Base
\ ~-Qils, IP346<3%, H304)

ont

No other specific measures identified.

Equipment cleaning and maintenance
Drain down and flush system prior to equipment break-in or maintenance.

Bulk product storage
Store substance within a closed system,

Conditions and measures related to personal protection and hygiene

Personal protection See Saction 8 of the safety data sheet (general health and safety measures).
See Section 8 of the safety data sheet {personal protective equipment).

L . ot avaijlable.
{environment}; ' (

Exposure estimation he Hydrocarbon Block Method has been used to calculate environmental exposure
with the Petrorisk model.

Exposure estimation and reference to its source - Workers: 1: Manufacture of substance

Exposure assessment Not available.
{human;
Exposure estimation The ECETOC TRA tool has been used to estimate workplace exposures unless

otherwise indicated.

Environment Guidance is based on assumed operating conditions which may not be applicable to
all sites; thus, scaling may be necessary to define appropriate site-specific risk
management measures. Required removal efficiency for wastewater can be achieved
using onsite/offsite technologies, sither alone or in combination. Required removal
efficiency for air can be achieved using on-site technologies, either alone or in
combination. Further details on scaling and control technologies are provided in
SPERC factsheet, (http://cefic.orgfenfreach-for-industries-libraries.html) Scaled local (
assessments for EU refineries have been performed using site-specific data and are \.
aftached in PETRORISK file - "Site-Specific Production" worksheet.

Health The CLP hazard staterment H304: May be fatal if swallowed and enters airways (the
DPD risk phrase R65: Harmfui: may cause lung damage if swallowed) refates fo
potential for aspiration , @ non-quantifiable hazard determined by physico-chegmical
properties {i.e. kinematle viscosity) that can occur during ingestion and alsofif t is
vomited following ingestion,

A DNEL (derived no effect levels) cannot be derived.
This general qualitative CSA {chemical safety assessment) approach aims to reduce/
avoid contact or incidents with the substance.
However, implementation of risk management measures (RMMs) and/operational

-~ conditions (OCs) need to be proportional to the degree of concern forfthe health
hazard presented by the substance. _
Exposures shouid be contrelied to at least the levels that represent an acceptable
level of risk such that the implementation of the chosen RMMs will ensure that the
likelihood of an event occuring due to the substance hazard is negligible, and the risk
is considered to be controlled to a level of no concern.
There are no routine anticipated exposures by ingestion related to any supported
uses of the substance. The risk arising from aspiration hazard is solely related to the
physico-chemical properties of the substance. The risk can therefore be controlled by
implementing risk management measures tailored to this specific risk.
For any substance, classifies as H304 (R65), these measures should be
communicated via the safety data sheet by use of the following phrase: Do not ingest.
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swallowed then seek immediate medical assistance,

Predicted exposures are not expected to exceed the DN(M)EL when the risk

management measuresfoperational conditions outlined in section 2 are implemented.

Where other risk management measures/operational conditions are adopted, then

users should ensure that risks are managed to at least equivalent levels.

Available hazard data do not enable the derivation of a DNEL for dermal irritant
effects. Available hazard data do not support the need for a DNEL to be established
for other health effects. Risk management measures are based on gualitative risk

characterisation.

$
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Annex to the extended Safety Data Sheet {eSDS) \ \ -
\ ) s

Industrial

Identification of the substance or mixture
Product definition Mixture
Product name Nytro Lyra X

Short title of the exposure Uses in Functional flulds - Industrial (Other Lubricant Base Oils, IP346<3%, H304)
scenario

List of use deseri

Identified use name: Functional Fluids - Industrial

Process Category: PROCO1, PROC03, PROC08a, PROCO8b, PROCO02, PROC04,
PROCO9

Substance supplied to that use in form of: Substance

Sector of end use: SUQ3

Subsequent service life relevant for that use: No.

Environmental Release Category: ERCO07,

Market sector by type of chemical product: Not applicable. ( '
Article category related to subsequent service life: Not applicable. :
Environmental contributing Functional Fluids
scenarios
Health Contributing scenarios Functional Fluids
Number of the ES 8.37.1b
Industry Association Concawe
2012
Generic exposure scenario 13a
Processes and activities Use as functional fluids e.g. cabie olls, transfer oils, coolants, insulators, refrigerants,
covered by the exposure hydraulic fluids in industrial equipment including maintenance and related material
scenario transfers.
Additfonal information Industriai

Product characteristics Substance Is complex UVCBPredomﬁantly hydroiohob[c

Amounts used Fraction of EU tonnage used in region0.1 (
Regional use tonnage1.2E+3
Fraction of Regional tonnage used locally1
Annual site tonriage1.0E+1
Maximum dally site tonnage5,0E+2

Frequency and duration of Continuous release

use Emission days20

Environment factors not Local freshwater dilution factor 10

influenced by risk Local marine water dilution factor 100

management

Other given operational Release fraction to air from process (initial release prior to RMM)5.0E4
---conditions-affecting - Release fraction o' wastewatsr from process (initial release prior to RMM){.0E-6

environmental exposure Release fraction to soil from process (initial release prior to RMM}0.001

Technical conditions and Common practices vary across sites thus conservative process release estimates

measures at process level used.

{source) to prevent release

Technical on-site conditions Risk from environmental exposure is driven by freshwater sediment.

and measures to reduce or Prevent discharge of undissolved substance to or recover from onsite wastewater.

limit discharges, air If discharging to municipal sewage treatment plant, no on-site wastewater treatment

emissions and releases to soil  required.

Risk management Treat air emission to provide a typical removal efffciency ofQ .

measures - Air

——318
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Uses in Eunctional fluids - Industrial (Other Lubricant Base
Qils, IP346<3%, H304)

Risk management
measures - Water

Organisational measures fo
prevent/limit release from site

Conditions and measures
related to municipal sewage
treatment plant

Coenditions and measures
related to external treatment
of waste for disposal

Conditions and measures
related to external recovery
of waste

Treat on-site wastewater (prior to receiving water discharge) to providé the required
removal efficiency of64.4
If discharging to municipal sewage treatment plant, provide the required on-site

wastewater removal efficiency of0

Do not apply industriai sludge to natural soils. Sewage sludge should be incinerated,
contained or reclaimed.

Estimated substance removal from wastewater via on-site sewage treatment84.7
Total efficiency of removal from wastewater after on-site and off-site (municipal
treatment plant) RMMs94.7

Maximum aliowable site tonnage (Msxe) based on release following total wastewater
treatment removal3.3E+3

Assumed on-site sewage treatment plant flow2000

External treatment and disposal of waste should comply with applicable local and/or
national regulations.

External recovery and recycling of waste should comply with applicable local and/or
national regulstions.

Contributing scenario controlling worker exposure for 0 Functional Fluids

Product characteristics
Concentration of substance
in mixture or article
Physical state

Frequency and duration of

use

Other given operational

conditions affecting workers
exposure

Liquid, vapour pressure < 0.5 kPa at STP
Covers percentage substance in the product up to 100% (unless stated differently),

Liquid With potential for aerosol generation
Covers daily exposures up to 8 hours (uniess stated differently)

Operation is carried out at elevated temperature (> 20°C above ambient
temperature) Assumes a good basic standard of occupational hygiene is
implemented

Aspiration hazard if swallowed.

Aspiration means the entry of a liquid substance directly into the trachea and lower
respiratory tract.

Aspiration of hydrocarbon substances can result in in severe acute effects such as
chemical pneumonitis, varying degree of pulmonary injury or death,

This property relates to the potential for low viscosity material to spread quickly into
the deep lung and cause severe pulmonary tissue damage.

Classification of a hydrocarbon substance for aspiration hazard is made on the
basis of reliable human evidenice or on the basis of physical properties.

Do not induce vomiting as there is high risk of aspiration.

IF SWALLOWED: Immediately call a POISON CENTER or physician.

Contrlbuting scenarios - Operational conditions and risk management measures

Bulk transfers - Closed system
No other specific measures identified.

Drum/batch transfers - Dedicated facility
No other specific measures identified.

Filling of articles/equipment - closed systems
No other specific measures identified.

Filling/preparation of equipment from drums or containers - Non-dedicated facility
No other specific measures identified.

Genera! exposures {closed systems)
No other specific measures identified.

General exposures (open systems) - Elevated temperature
Restrict area of openings to equipment. Provide extract ventilation fo emission
points when contact with warm (>50°C) lubricant is likely.

Date of issue/Date of revision
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Nytro Lyra X ‘ Uses in Functional fluids - Industrial (Other Lubricant Base
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Remanufacture of reject articles
No other specific measures identified.

Equipment cleaning and maintenance
Drain down system prior to equipment break-in or maintenance.

Storage
Store substance within a closed system.

Conditions and measures related to personal protection and hygiene

Personal protection See Section 8 of the safety data sheet (general health and safety measures).
See Section 8 of the safety data sheet (personal protective equipment).

Website: Not applicable.

Exposure estimation and reference to its source - Environment; 2; Functional Fiuids
Exposure assessment Not available.
{environment};
Exposure estimation The Hydrocarbon Block Method has been used to calculate environmental exposure

with the Petrorisk model,

Exposure estimation and reference to its source - Workers: 1: Functional Fiuids

Exposure assessment Not available,
(human):
Exposure estimation The ECETOC TRA ool has been used to estimate workplace exposures unless

otherwise Indicated,

Environment Guidance is based on assumed operating conditions which may not be applicable to
ali sites; thus, scaling may be necessary to define appropriate site-specific risk
management measures. Required removal efficiency for wastewater can be achieved
using onsite/offsite technologies, either alone or in combination. Required removal
efficiency for air can be achieved using on-site technologies, either alone or in (
combination. Further details on scaling and control technologies are provided in
SPERC factsheet. {http:/fcefic.orglenfreach-for-industries-libraries.html) Scaled local
assessments for EU refineries have been performed using site-specific data and are
attached in PETRORISK file - "Site-Specific Production” worksheet.

Health The CLP hazard statement H304: May be fatal if swailowed and enters airways (the
DPD risk phrase R65: Harmful: may cause lung damage if swallowed) relates to
potential for aspiration , a non-quantifiable hazard determined by physico,gfemical
properties (i.e. kinematic viscosity) that can occur during ingestion and if it is
vomited following ingestion.

A DNEL (derived no effect levels) cannot be derived.

-.avoid .contact or.incidents with the -substance, -
However, implementation of risk management measures {RMMs) apd operational
conditions (OCs) need to be proportional to the degree of concern
hazard presented by the substance,
Exposures should be controlled to at least the levels that represent an acceptable
level of risk such that the implementation of the chosen RMMs will ensure that the
likelihood of an event occuring due to the substance hazard is negligible, and the risk
is considered to be controlied to a level of no concern.
There are no routine anticipated exposures by ingestion related to any supported
uses of the substance, The risk arising from aspiration hazard is solely related to the
physico-chemical properties of the substance. The risk can therefore be controlled by
implementing risk management measures tallored to this specific risk.

FALN
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Uses in Functional fluids - indiistial (Other Lubricant Base
S 0lls, 1P346<3%, H304)

For any substance, classifies as H304 (R65), these measures shc;utd be-
communicated via the safety data sheet by use of the following phrase: Do not ingest.
if swallowed then seek immediate medical assistance.

Predicted exposures are not expected to exceed the DN(M)EL when the risk
management measuresfoperational conditions outlined in section 2 are implemented.

Whera other risk management measures/operational conditions are adopted, then
users should ensure that risks are managed to at least equivalent levels.

Available hazard data do not enable the derivation of a DNEL for dermal rritant
effects. Available hazard data do not support the need for a DNEL to be established
for other health effects. Risk management measures are based on gualitative risk
characterisation.




Nytro Lyra X

Annex to the extended Safety Data Sheet (eSDS)

Professional

IdeQﬁ::atio of the substance or mixture

Product-definiti
Product name

Mixture
Nytro Lyra X

" Short title of the exposure
scenario

List of use descriptors

Environmental contributing
scenarios

Health Contributing scenarios

Uses in Functional fluids - Professional (Other Lubricant Base Ofls, [P346<3%, H304)

Identified use name: Functional Fluids - Professional

Process Category: PROC01, PROC02, PROC03, PROC08a, PROC09, PROC20
Substance supplied to that use In form of: Substance

Sector of end use:; SU22

Subsequent service life relevant for that use: No.

Environmental Release Category: ERC09a, ERC0Sb, ESVOC SpERC 9.13b.v1
Market sector by type of chemical product: Not applicable. ’
Article category related to subsequent service life: Not applicable, (

Functional Fluids

Functional Fluids

Number of the ES
Industry Association

Generic exposure scenario

Processes and activities
covered by the exposure
scenario

Additional information

9.38.1b

Concawe
2012

13b

Use as functional fluids e.g. cable oils, transfer cils, coolants, insulators, refrigerants,
hydraulic fluids in professional equipment including maintenance and related
material transfers.

Professional

Product characterlstlcs
Amounis used

Frequency and duration of
use

Environment factors not
influenced by risk
management

Other given operational
conditions affecting

-environmental exposure

Technical cenditions and
measures at process level
(source) to prevent release

Technical on-site conditions
and measures to reduce or
limit discharges, air
emissions and releases to soif

Risk management
measures - Ajr

Substance is complex UVCB. Predominantly hydrophobic

Fraction of EU tonnage used in region0.1

Regional use tonnage1.2E+3 (
Fraction of Regional tonnage used locally1 ‘
Annual site tonnage6.0E-1

Maximum daily site tonnage1.6E+0

Continuous release
Emission days365

Local freshwater dilution factor 10
l_ocal marine water dilution factor 100

Release fraction to air from process (initial release prior to RMM)0.

Release fraction to wastewater from process (initial release prior t RMM)0.026
‘Release fraction to soll from process (initial release prior to RMM)P.025 h

Common practices vary across sites thus conservative process relgase estimates
used,

Risk from environmental exposure is driven by freshwatér sediment.
If discharging to municipal sewage treatment plant, no on-site wastewater treatment
required.

Treat air emission to provide a typical removal efficiency ofN/A

lRate of issue/Date of revision
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Uses in Functional fiuids - Professional (Other Lubricant
Base Oils, IP346<3%, H304)

Risk management
measures - Water

Organisational measures to
prevent/limit release from site

Conditions and measures
related io municipal sewage

Conditions and measures
related to external treatment
of waste for disposal

Conditions and measures
related to external recovery
of waste

Treat on-site wastewater (prior to receiving water discharg Hagovicjg%he_require
removal efficiency of64.9 - T
If discharging to municipal sewage treatment plant, provide the required on-site
wastewater removal efficiency of0

Do not apply industrial sludge to natural soils. Sewage sludge should be incinerated,
contained or reclaimed.

Estimated substance removal from wastewater via on-site sewage treatment94.7
Total efficiency of removal from wastewater after on-site and off-site {(municipal
treatment plant) RMMs94.7

Maximum allowable site tonnage (Ms«.) based on release following total wastewater
treatment removal1. 1E+1

Assumed on-site sewage treatment plant flow2000

External treatment and disposal of waste should comply with applicable local andfor
national regulations.

External recovery and recycling of waste should comply with applicable tocal and/or
national regulations.

Product characteristics

Concentration of substance
in mixture or article

Physical state

Frequency and duration of
use

Other given operational

conditions affecting workers
exposure

" contributing scenario controlling worker exposure for O: Functional Fluids

Liquid, vapour pressure < 0.5 kPa at STP
Covers percentage substance in the product up to 100% {unless stated differently).

Liguid With potential for aerosol generation
Covers daily exposures up to 8 hours (unless stated differently)

Operation is carried out at elevated temperature (> 20°C above ambient
temperature) Assumes a good basic standard of occupational hygiene is
implemented

Aspiration hazard if swallowed.

Aspiration means the entry of a liquid substance directly into the trachea and lower
respiratory tract.

Asplration of hydrocarbon substances can result in in severe acute effects such as
chemical pneumonitis, varying degree of pulmonary Injury or death.

This property relates to the potential for low viscosity material to spread quickly into
the deep lung and cause severe pulmonary tissue damage.

Classification of a hydrocarbon substance for aspiration hazard is made on the
basis of reliable human evidence or on the basis of physical properties.

Do not induce vomiting as there is high risk of aspiration.

IF SWALLOWED; Immediately call a POISON CENTER or physician.

Contributing scenarios - Operational conditions and risk management measures

Bulk transfers - Closed system
No other specific measures identified.

Drum/batch transfers - Dedicated facility
No other specific measures identified,

Filling of articles/equipment - closed systems
No other specific measures identified.

Filling/preparation of equipment from drums or containers - Nén-dedicated facility
No other specific measures identified.

General exposures {closed systems)
No other specific measures identified.

General exposures (open systems) - Elevated temperature
Restrict area of apenings to equipment. Provide extract ventilation to emission
points when contact with warm (>50°C) fubricant is likely. :
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Remanufacture of reject articles

- Noother specific measures identified.,

Equipment cleaning and maintenance
Drain down system prior to equipment break-in or maintenance.

Storage
Store substance within a closed system,

Conditions and measures related to personal protection and hygiene

Personal protection See Section 8 of the safety data sheet (general heailth and safety measures).
See Section 8 of the safety data sheet (personal protective equipment).

Website: Not applicable,
Exposure estimation and reference to-E;source - Environment: 2; Functional Fluids
Exposure assessment Not available.
(environment); .
Exposure estimation The Hydrocarbon Block Method has been used to calculate environmental exposure

with the Petrorisk modsl.

Exposure estimation and reference to its source - Workers: 1: Functional Fluids

Exposure assessment Not available.
(human); '
Exposure estimation The ECGETOC TRA tool has been used to estimate workplace exposures unless

otherwise indicated,

R ROERIR Y P 3 Wiy = g JPLL By g Tt T 2t oL Sl

Environment Guidance is based on assumed operating conditions which may not be applicable to
all sites; thus, scaling may be necessary to define appropriate site-specific risk
management measures. Required removal efficiency for wastewater can be achieved
using onsite/offsite technologies, either alone or in combination. Required removal
efficiency for air can be achieved using on-site technologies, either alone or in
combination. Further details on scaling and control technologies are provided in (
SPERC factsheet. (http://cefic.org/enfreach-for-industries-libraries.htmlyScaled local
assessments for EU refineries have been performed using site-specificfata and are
attached in PETRORISK file - "Site-Specific Production” worksheet.

Health The CLP hazard statement H304: May be fatal if swallowed and enterd Airways (the
DPD risk phrase R65: Harmful: may cause lung damage if swallowed) felates to
potential for aspiration , & non-guantifiable hazard determined by physito-chemical
praperties (i.e. kinematic viscosity) that can occur during ingestion And also if it is
vomited following ingestion.
A DNEL (derived no effect levels) cannot be darived,
This general qualitative CSA {chemical safety assessment) appfoach aims to reduce/
avoid contact or incidents with the substence. L |.

- However, implementation of risk management measures (RMMs) and operational

conditions (OCs) need to be proportional to the degree of concern for the health
hazard presented by the substance.
Exposures should be controlled to at least the levels that represent an acceptable
level of risk such that the implementation of the chosen RMMSs will ensure that the
likelihood of an event occuring due to the substance hazard is negligible, and the risk
is considered to be controlied to a fevel of no concern,
There are no routine anticipated exposures by ingestion related to any supported
uses of the substance. The risk arising from aspiration hazard is solely related to the
physice-chemical properties of the substance, The risk can therefore be controlled by
implementing risk management measures tailored to this specific risk.
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Uses in Functional fluids - Professional {Other Lubricant
N Base OH\S\;-J\ES46<3%, H304)

For any substance, classifies

sidetth ia

as H304 (R65), these measures shouldrbe

communicated via the safety data sheet by use of the following phrase: Do not ingest,
If swallowed then seek immediate medical assistance.

Predicted exposures are not expected to exceed the DN{M)EL when the risk
management measures/operational conditions outlined in section 2 are implemented.

Where other risk management measures/operational conditions are adopted, then
users should ensure that risks are managed to at least equivalent levels.

Available hazard data do not enable the derivation of a DNEL for dermal Irtitant
offects. Available hazard data do not support the need for a DNEL to be established
for other health effects. Risk management measures are based on qualitative risk

characterisation.




~ ~+LUMASENSE

TECHNOLOGIES

Fluoroptic-Based Winding Hot Spot Temperature
Sensor for Generation, Transmission and
Distribution Transformers

LumaSMART is the fifth generation Fluoroptic®-based
thermometry system from LumaSense. By providing diréc
_.and real-time winding hotspot measurements, utilities/ca

* Implement Dynamic Loading

* Extend the Life of Transformers
* Reduce Costly Failures

* Maximize Safe Performance




Exceptional Reliability and Accuracy in Wfﬁaing Hot Spots

ure Monitoring

LumaSense les’ LumaSMART winding hot spot
temperature systemithe most advarted and reliable
real-time monltoring solytion avallable today. LumaSense
is the leader in Fluoroptic® (FOT) Technology, with
decades of proven expertise, aSMART FOT hot
spot monitoring systems.provide accurate, real-time
temperature-readings for protection and control of your
critical power transformer assets,

LumaSense’s PFA teflon-jacketed Fluoroptic probes are
consldered the standard in the industry. Featuring five-
layer pratection in their fiber optic encapsulation for
999% Installation success, they are specially designed to
withstand harsh environments without deteriorating
physically or affecting the accuracy of the temperature
measurement. '

LumaSense Technologies’ LUXTRON brand is the world
leader in fiber optic temperature measurement in trans-
formers. With more than 30 years of fiber optic experi-

ence, LumaSense continues to lead the way in innovation
of new, robust technology.

Measuring Hot Spot Winding Temperature

Transformers often take the brunt of an overload condi-
tion. Monltoring the transformer winding hot spot is
critical to safeguard your transformer from damage and
extend its usage. Transformer life is directly related to
the life of the internal paper insulation. The insulating
paper’s life is directly affected by its exposure to high
temperature, The highest temperature on the windings
1s the Winding Hot Spot, where the insulating paper will
deteriorate first, Conventional methods simulate or calcu-
late this temperature, but do not accurately measure it.
The only true way of knowing the actual temperature is
through real-time fiber optic measurement. Our reliable,
accurate monltors quickly detect and respond to hot spot
conditions, triggering alarms and relays to protect your
most valuable assets.

Smart Grid Power Transformer Hot Spots

Temperature Monitoring

Multi-Layer Teflon-Jacketed,
Kevlar-Wrapped Fiber ‘Optic Probes

DipTi WEIDMANN-Certified

p
Rugged Probes Quality Probes SmartSpacears™

Tank Wall
Feedthrough
Plate Assembly

The Multi-Channel Controller System Should inciude:

¢ LumaSMART + Extension Cables
Multl-Channel Smart o Single Fibar Extenslon
Controller o Four-Fiber Extension

+ Fluoroptic Probas
o Quality Probes .
o DipTip Rugged Probes

* Tank Wall Faadthrough Plate Assembly
o Stainless Stee! Bolted Plate
o Individua! Tank Wall Feadthroughs

o

e Optional Accessortes
o NEMA 4 Enclosure
o WEIDMANN-Certifled SmartSacers™
o NEMA 12 Tank Wall Cover Box
o Internal and External Plug Assemblies
o LUXTRON 812 Handheld Unit

.8z



LumaSense Technologies’ LumaSMART controller is the
newest innovation from the leader in FOT technology.
Building on the proven performance of the ThermAsset2,
this monitor provides all of the capabilities of its prede-
cessor while adding smart grid capabilities, an innovative
touch screen and extended channel and relay capabilities.

* Easily adaptable to user-specific needs with 4 to 16
channels and 0, 8 or 16 Form-C programmable relays

+2°C accuracy over the entire temperature range for
the life of transformer with no calibration

* No drift, no calibration required

Analog outputs and Modbus, DNP3, ASCI| and IEC61850
communication capability standard

R$-232C and RS-485, Ethernet and USB serial outputs
Light source lasts the life of the transformer

-

Interactive touch screen display for alarms, notifications
and set-up

Equipped with 2GB standard data storage for trans-
former lifetime memory storage

* On-board diagnostics troubleshooting guidance

The measurement perfor-
mance of LUXTRON probes
exceeds common tempera-
ture sensors in environments
with high voltage, radio
frequency interference (RFI),
electromagnetic interference
{EMI) or corrosive and above
boiling point liquids, Qur : , .
robust probes are desighed '; e
for ease of installation and

have a greater than 99% installation success rate,

+ Industry standard LUXTRON Quality Probes™ and
DipTip Rugged Probesm™

* Viton O-ring connector for protection against leaks

* PFA Teflon®-jacketed design with Keviar® construction
* Immune to RF and EMI and Electrically Non-Conductive

* Most robust, well-built fiber optic probes on the
market

* Insulated with five layers for superior protection

. DlpTIp Rugged Probes don't require double installa-
tions

¢ Dielectrically tested to &sure, safe, accy W—

mance

* Chemically inert and compatibie with many aggressive
chemicals

* Intrinsically safe, stable and drift-free
* Available in various lengths {1m to 16m standard)

WEIDMANN-Certified SmaitSpacers™

Our sensor tips can be supplied with WEIDMANN-
certified SmartSpacers. All
WEIDMANN-certified compo-
nents including adhesives and
assemblies meet strict manufac-
turing process controls and are
shipped with a certificate of
compliance outlining that the .
component has met the five-part
WEIDMANN certification process,
Available with LumaSense DipTip
Rugged Probes™,

LumaSense offers multiple fiber optic extenslons options
to connect the probes from the tank wall plate to the
instrument,

Single Fiber Extension
* Hard Clad Sitica fiber jacketed in PVC and Kevlar®

* Available in lengths of 5, 10, 15 or 20 meters or custom
lengths by request up to 50 meters

* SMA connector includes Viton O-ring for protection
against leaks

Four-Fiber Extension
* Four fiber cable subunits and a central Kevlar®
strength member in one PVC outer jackat

Each subunit features Hytrel® and Kevlar® over Hard
Clad Silica fiber

Available in lengths of
5, 10, 15 or 20 meters
or custom lengths by
request up to 50 meters

* Viton O-ring connectors
for protection against
leaks

Available in low
temperature
construction also

‘LumaSense “providé.sm;.:véld.é.d “

tank wall feedthrough plate
assemblies. Each tank wall plate
features our proprietary welded
feedthroughs on a stainiess
steel plate, with a carbon

steel backing ring and Viton
O-ring for maximum protection
against leaks,




Number of Channels 4 to 16 (in increments of 2} Analog Output

Termperature Range -30 to 230°C Serial Quitput RS-232C and RS-485, Ethernet, USB
Accuragy +2°C over entire temperature range for Relays 0, 8 or 16 Form-C programmable relays
life of transformer without calibration

System Status Relay 1 Form-C relay
Dispiay Response Time 1 sec

Communications Modbus ASCIl, Modbus RTU, DNP3.0,
Measurement ASCil and IEC61850 Standard
Resotution 0.1°C

Probes Accepts LUXTRON Rugged and Quality
Precision +0,5°C Probes
Light Source Life Span  Life of the transformer Data Storage 2 GB of data at 1 minute intervals on

all channels, as well as error codes and
relay statuses, Retalns approximately 40
years of data.

EMURFI Susceptibility  Complete Immunity

ispl 5.7-inch interactive touch scree — et
Display neh Intera o " Input Power 90 to 264 VAC or 127 to 370 VDC, 47 to
Probe Signal Strength 63 Hz
Readout Accessible for all channels

Surge Protection 4000V (JEEE €37.90,1-2002)

Diagnostics On-board self diagnostics and

troubleshooting guide Consumption 108 W {maximum)
Environmental Specificat] Phygica NI

Operating Temperature -3010 70°C Mounting Rack, panel or wall mount avallable

Storage Temperature  -35 to 75°C

5 LAy
R e s

The LumaSMART’s innovative on-board software gives a
color-coded visual display of all connected probes. Using
the touch screen exclusively offered by LumaSense, you
can customize channel labels, configure alarms and relays
and download data logs. In addition, the diagnostic
feature allows you to easily test your configured relay
settings by simulating alarm conditions. Our software
also allows for trending and data analysis of tempera-
tures measured.

e i

......

_LumaSense Technologies

Europe, Middle East, Africa India

Sales & Service Sales & Support Center
Frankfurt, Germany Mumbal, Indta

Ph: +49 69 97373 0 Ph: +91 22 67413203
Fax: +49 69 97373 167 Fax: +91 22 67419201

Americas and Australla
Sales & Service

Santa Clara, CA

Ph: +1 800 631 0176
Fax: +1 408 727 1677

info@lumasenseinc.com

Sales & Support Center
Shanghal, China

Ph: +86 133 1182 7766
Fax: +86 21 5877 2383

www.lumasenseinc.com

tumaSense Technologles, inc., reserves the right to change
the Information In thls publication at any time,

©2013 Lumasense Technologles. All rights reserved.
LumaSMART Brochure Rev, 09/03/13
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Cost-effective and accurate gas detection solutions based on
Non-Dispersive infrared {(NDIR) sensor technology to measure

fault gases in transformers or load tap changers (LTCs)

¢ identify potential faults prior to failures and reduce unplanned outages and
associated cost

* Reduce the number and frequency of LTC maintenance cycles, thereby
increasing uptime and maximum efficiency of the LTC

. .

* Proactively investigate premature aging or the cause of faults of a tr

b

9




The SmartDGA® family of instruments

is the industry’s most cost effective )
Dissolved Gas Analysis (DGA) solution,
designed to be the most flexible and

to provide the best user experience
available,

Each model has been designed using
state-of-the-art Non-Dispersive Infrared

(NDIR) technology. The continuous online

DGA values reported by the SmartDGA® instrurmnent
qulckly dentify potential fault conditions through
monitoring of key gas levels, rates, and ratios.

Each SmartDGA® package includes the instrument,
mounting hardware, connection cable, the
SmartDGA EZHub™ unit, and SmartDGA Viewer
Software.

* SmartDGA Gauge™ is the industry’s first
dedicated online Load Tap Changer (LTC)
condition monitor. The Gauge measures and
records Methane, Acetylene, and Ethylene
plus moisture to assess LTC health.

SmartDGA Guard™ provides a cost effective
early warning monitoring system of potential
transformer failures. The Guard measures
.and records Hydrogen, Acetylene, Carbon
Dioxide, and Carbon Monoxide plus moisture
to provide an early diagnostics tool,

SmartDGA Guide™ provides comprehensive
online DGA results that enable diagnostic
techniques. The Gulde measures and reports
nine (9) DGA gases plus moisture in an
instrument that vastly reduces total cost of
ownership of an online monitoring system,

Industry leading installation aptions

including on-transformer instalfation

of a full nine gas monitor using a
single valve.

Mount the Instrument anywhere using
the compact off-transformer mounting
kit when space at the transformer
is limited or policy prohibits direct
mounting to the transformer.

* Versatile mounting configurations - including
single and dual valve mount. Inline mounting
is avallable for LTC filter system or non-valve
mounting for a transformer.

Extremely cost effective — total cost of ownership
is a fraction of the cost of other instruments and
Installation can be accomplished in just hours,

* No consumables, carrler gases, or scheduled
calibration required.

Sunlight visible indicators for Caution, Warning,
and Alarm conditions. Status Relay notification
and corrective action triggering to ensure
optimal system operations.

Communications supported via all major
protocols common in the electric power industry
such as Modbus RTU, DNP 3.0, and IEC 61850
with the opticnal iCore.

With over 40 years of experience, LumaSense is the
industry leader in the use of Non-Dispersive Infrared
(NDIR) technologles and has deployed thousands of
systems in the field. Our ANDROS® brand pioneered
NDIR gas analysis for automotive emissions and
patient monitoring. This NDIR technology is the heart
of our suite of SmartDGA® products.

In a separate enclosure. Thi dilowvs
for a compact sensor that cén be



The LumaSmart /Core™
controller provides a
local interactive touch
screen display of DGA
data collected from the
SmartDGA EZHub™
using the DGA Viewer™

EZHub™ unit Is the
central intelligence
for the SmartDGA®
system, A fully
configured unit is
capable of handling
the power and software. The DGA
communication needs for the S Viewer™ software allows for on-site viewing of DGA
SmartDGA®system. The EZHub can support data collected from the SmartDGA®instruments. The

a Gauge Instrument for the LTC and a software provides a local means to set and create
Guard or Gulde instrument for the transformer. All operatlonal levels for caution, warning and alarm
interface functions and interconnects are provided conditions. Additionally, the LumaSmart iCore™

in the EZHub device as well as Internal memory, and device provides communications to external systems
four (4) relays with bright LED indicators to indicate using RS485 or Ethernet, Each LumaSmart jCore™
Caution, Warning, and Alarm gas level, rate, and device enables connectivity to multipte EZHUb™ units
ratio conditions. The fourth relay provides status (up to a maximum of 4 using either the Ethernet or
information on the SmartDGA system itself.

T T——..

The DGA Viewer™ software allows users to configure systems using various set-up tools and view data being
captured by the SmartDGA® instrument.

Ll ik DGA Dashboard

: : ! The DGA Viewer™

- software displays all

connected instruments

with status as well as the
0 last and next sampling

EZLOT IR fu . times.

Details Screen

Review Gas levels and

24 PPM/day as well as Ratios
In a single screen. The last
and next measurement
date and times are also
visible,

| Trends

The Trends screen displays
all detected gases via a
trend graph over a user-
selectable period of time.
Each gas can be individu-
ally displayed or all 9 triangle type 1 and 2 for
gases can be displayed at transformers and LTCs
once, respectively.

Duval Triangle

Visual diagnostic tool
divided into fault zones
based on the types of
electrical and thermal
faults as defined in Duval

Device Configuration
Customized gas detec-
tion levels of Caution,
Warning, and Alarm
values, Included are user-
configurable settings for
each gas Rate of Change
detection levels, Ratio
setpoint activation Is also
available,

(W)

W




“ihstriiment Spaéifications.
NBIR Gas Phase Sensor

0,
Accuracy * 5% or = LDL, whichever is greater B
. Every 24 hours - default, user selectable from Acetylene 0.5-50,000 pom | 0.5-10,000 p 05-10.060 por
Reporting Rate approximately 3 hours to 7 days. (CH) R P P
Minimum value s the lower detectable Ethylene (CHJ) | 2-50,060 ppm 2-50,000 ppm
Measurement Range limit, maximum value is the upper limit Carbon
of accurate response Monoxide (CO) 10-10,030 ppm 10-10,000 pam
Molsture Accuracy + 3 ppm or + 2% RS Moisture (RS} 1-99% 1-99% 1-9% %
Hydrogen {H 5-10,000 ppm 5-10,000 ppm
Ofl Pressure up to 45 psig (3 bar) y . gen l‘; PP PP
Carbon Dioxide
10-20,000 ppm | 10-20,000
Enclosure Rating P55 (o) PP il
Meth Cl 2~50,0060 ppm 2--50,000 ppm
Sunlight visible indicators * Green - Normal sthane (CH) 2 o PP
for condition codes » Yellow - Caution Ethane (CHY 2-20,000 pprm
* Blue - Warning
Note: Indicators normally + Red - Alarm Oxygen (0} 500-50,000 ppm
flash on for 5 seconds, + Red/Blue - System Status Error Nitrogen (N} 5,000
off for 15 seconds + GreenfYellow - Loss of Communication 104,000 ppm
Environirient “EZHUbI & LuraSMART [CoreM spécifications - i "
Power Supplied to EZHub 90 ~ 264 VAC, 127 ~ 370 VDC,
& iCore 47 ~ 53 Hz, 6.5 A max
Operating | R N .. o . 9 Power Supplied to
Temperature* 50to 55 °C 50 to 55 °C 40 to 70 °C Instrument 48 VDC ~ 4.16 A max
Storage .50 10 70 °C .50 to 70 °C 40 to 75°C Memory Up to 40+ years wgr‘th of data storage
Temperature available with optional iCore
Storage - Data Ex| i d
ge port (Available with  Export of results to date In a single file
mmy . 1-83% RH 1-99% RH 1-99% RH EZHub and iCorelPC) onto a USB memory stick. When using
{CorefPC, user can select date range; when
glil;l{e;m[s);ons 20-9di:.8-5 103% x5.7% k6 | 8.7* x 7.4” x 6.6 using EZHub port, all data is exported
" Avatlable Proprietary communications via R5485
Weight ~18.74 bs 6,67 Ibs 11.02 Ibs: Communlcations and Ethernet connections to DGA Viewer
e o mIR % z (Available with EZHuUb} software

* stanidards Compliance .

The SmartDGA system underwent therough testing and complies with the
fellowing standards,

Et 61000-6-5 (2001)
EN 61000-6-4 (2007) +A1
EN 61000-3-2 (2006) +A1
EN 61000-3-3 (2008)

ETSIEN 300 019-2-4

Emissions / Immunity

Enwironmental / Vibration

Surge Protection

|EC61850 Edition 2, DNP3 IEEE Std
1815-2012, ModBus RTU V1.02, ModBus
TCPAP 1.0b protocols for up to 3 EZHubs

QOptional Communications
(MedBus available with PG
others avaflable vth iCore)

EZHub Alarm Contacts (3} programmable relay outputs {Type C,

NO/MC) for caution, warning, & alarm

(1) alarm retay output for system status
(Type C, NO/NG)

single phase alarm relays (8 A, 250 VAC;

Relay Contact Ratings

B Mnting Harwar ines in}e
or off transformer installation kit

s Connection Cable - 10 m standard (additional lengths
and cold weather options available}

» DGA Viewer™ software

umaSense Technologies

Europe, Middie East, Africa
Sales & Service

Frankfurt, Germany

Ph: +49 69 97373 0

Fax: +49 69 97373 167

Americas and Australla
Sales & Service

Santa Clara, CA

Ph: +1 800 631 0176
Fax: +1408 727 1677

info@lumasenseinc.com

LumaSensa Technologles, Inc., reserves the right to change
the information in this publication at any time.

5 A, 30 VDC)

» NEMA4X Enclosure (for SmartDGA EZHub™ and/for iCore)

*For operating temperatures less than -20 °C, the cold weather cable & required, Additional
heating of off fransfer lines may be required for operation In co'd locations, The unit will
generate a sysiem fault 3f the mineral ofl temperature Is outside of standard fluid Renits of
20and 120 °C. For operating In emdronments vhere the temperatuire routinely exceeds
40°C, the hightemperature accessory ks recommended to prevent premature aging and
reduction of component Hetlme. Temperatures are based upon alr termperatures for unft
tretallation in shaded lecation.

India

China
Sales & Support Center Sales & Support Center
Mumbal, India Shanghal, China

Ph +9122 67419203
Fax: +91 22 67419201

Ph: +86 133 1182 7766
Fax: +86 21 5877 2383

www.lumasensein

©2017 LumaSense Technologies. All rightyreserved.
SmartDGA Brochure-EH - Rev,3/31/2017
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TEST REPORT

ROUTINE TESTS OF POWER TRANSFORMER
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i

Laboratory Complex “Transformers™
Section “Transformer Test Station™

- 41, Rajen Bhvd.
1271 Sofia, Bulgaria

tel, 359 2 382 989: fax: +359 2936 0742

—

<
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wsznl

Type ATMIPY 1600007220

P.0. Ne 476 CTISTGIDP-F 24314740497 31.10.2002

[——

=

T Ne 112741

Costomor Natiomal Teansmission & Dispaich Co. Lid “WAPDA” - PAKISFAN

Project Ne 32809

Standard doctmeny; 1EC 60076-1793; 1EC 60296

-

RATINGS
Index Cooling { HY winding LV winding Tertiary winding

1 ONAF2 160000 160000 30000
. Output, KVA __ONAT1 125000 125000 30000
’[ ONAN 100000 100000 30000
i ONAFZ 419.89 699.82 1574.59
i Current, A ONAF! 328.04 546.73 1574.59
: ONAN | 262.43 437.39 1574.59
: Voltage, kV 220+ 13x0.769% 132 1
; insulation level: line terminals SILIAC 850/950/395|  LIJAC 650/275 LIVAC 110/38
; ~ neutaal terminal LVAC 325/140 -
| Frequency -~ ‘ 50 Hz Terminals Tap Short-circuit impedance, %
{ Nutnber of phases - 3 HV - LY 14 12.5 (125 MVA)
i Type of mounting - ouidoor HV —Tw 14 45.0 (125 MVA}

Type of regulation —~ on load LV-Tw - 25.0 (125 MVA)
 Operation duty - contintious | Connection - YNaOd{ !

/

|
I Tested by:
l
|

Rofia, 05.0%.2003
1

]
AL Tepzievy i

/ V. Vla;fimirovf

Chief of Department:

Inspectors:

Ly

4 M. Mateev, MSEE /




Transformer No. 112741 | Page: 2 | _ All pages:9
1. Measuremert of the voltage ratio and check of the phase displacement
1.1 Measurement of voltage ratio (HV / LV)
REATED VALUES ' =2,
MEASURED VALUES— _— |
Tap Voltage, V Uysr Deviation, % |
Uy Uy U ANg-AmNa | BNa-BmNa | CNa-CmiNa
i 242000 1,833 0,12 0,14 0,13
2 240304 1,820 0,15 0,15 0,15
3 238612 1,808 0,11 0,11 0,12
4 236520 1,795 0,13 0,11 0,10
5 235228 1,782 0,12 0,02 0,13
6 233536 1,769 0,12 6,08 0,12
7 231844 1,756 0,11 0,08 0,08
8 230152 1,744 0,07 0,07 0,10 (
9 228460 1,731 0,09 0,06 0,09 '
10 226763 1,718 0,07 0,08 0,05 |
11 225076 1,705 0,03 0,01 0,05
12 223384 1,692 0,02 0,05 0,04
13 221692 1,673 0,03 0,05 0,02
14 220000 132000 1,667 0,01 0,01 0,02
15 218308 1,654 -0,02 0,02 0,02
i6 216616 1,641 0,00 -0,02 0,01
17 214924 1,628 -0,01 -(,03 0,04
i8 213232 1,615 -0,04 -0,04 -0,03
19 211540 1,603 -0,03 -0,03 -0,04
20 209848 1,590 -0,04 -0,06 -0,05
21 208156 1,577 «Q,08 -0,07 -0,04
22 206404 1,564 -0,07 -0,06 0,06
23 204772 1,551 -0,11 _ -0,10 -0,09 (
|24 203080 1,538 -0,10 -0,09 -0,10 )
i 25 201388 1,526 -0,12 =0,09 -0,11
26 189636 1,513 0,12 -0,14 -0,13
27 198000 1,500 -0,12 -0,13 -O,mll
Admissible deviation of the voltage ratio - £ 2 0.5 %5 \\
1.2 Check of the phase dispiécemem (HV / LV}~ YNa0 \S}

[ e o« s s v = e




[’l‘ransf’ormer No. 112741 | Pape: 3 | ¢ All pages:9
1.3 Measurement of voltage ratio (HV / Tw)
REATED VALUES MEASURED VALUES <——cmc
Voltage, V Uy Deviation, %
Tap e
Us Unw Upy X3 ANa-TaTe | BNa-ToTc | Cha-TeTE™
1 242000 12,702 0,23 0,23 025 7
2 740304 12,613 0,25 0,23 025 1
3 238612 12,524 0,20 0,23 022 |
4 736920 12,435 0,24 0,19 0,23
5 235228 12,345 0,25 0,11 0,26
& 233536 12,257 0,21 0,21 0,23
7 231844 12,169 0,21 0,20 0,19
8 230152 12,080 0,19 0,16 0,18
g 228460 11,991 0,19 0,18 020 |
10 226768 11,902 0,17 0,16 0,15
11 225076 11,813 0,11 0,12 0,15
12 723384 11,725 0,13 0,15 014 |
13 221692 11,636 0,12 0,15 0,14
14 220000 11000 11,547 0,12 0,i0 0,12
15 218308 11,458 0,08 0,11 0,15
16 216616 11,369 0,09 0,07 012 |
17 214924 11,281 0,11 0,05 013 |
18 213232 11,192 0,10 0,04 0,07
19 211540 11,103 0,06 0,05 0,07
20 209848 | 11,014 0,08 0,04 0,08
H 208156 10,925 0,01 0,02 0,07 |
59 206464 [ 10,837 0,05 0,06 002
23 204772 10,748 0,00 0,02 0,03
24 203080 | 10,659 0,02 0,03 0,01
)5 | 201388 10,570 0,01 0,01 0,03
Y 199696 10,481 0,01 20,04 0,04
27 198000 10,392 -0,03 -0,02 -0,02
. Admissible deviation of the voltage ratio - £ 5%
1.4 Check of the phase displacement  {HV /Tw) - YNd!
1.5 Measurement of voltage ratio (I.V/ Tw) _
REATED VALUES MEASURED VALUES .
Voliage, V' U Deviation, % Q\\
Tap Uy Uny Uy % NE] AmNa-TaTe | BmNa-TsTc GnNa-TcJ’JqQ5
- 132000 11000 6,928 00%% L1 axd10 0,69
Agmissible deviation of the voltage ratio - € #0.3 %5 / o o N (:;;\\
| s o/ TS & \ 7o N,
| {6 Check of the phase displacement  (LV/Tw) - FNd / (@( 4, ) g.,z) T
; A e o ORI a0

o
o~

[
~en &
AN ‘ﬁ»/‘ \

.-: . \ Y
2 )3
AEPANE = / SZ:
NG Ty
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(Transformer No. /112741 1 Page: 4| All pagcs:‘)s
2, Neasurement of the winding resistance with DG,
2.1 HV windin
Tap | Terminals | Voltage, V| Current, A | Resisiance, Q at 0| Resistance, 2 at 75 °C
ANa 2,860 5 0,5720 0,6820
i BNa 2,866 5 0,5732 0,6834 )
CNa 2,874 5 0,5748 0,6853
ANz 2,844 5 0,5688 0,6782 >
2 BNa 2,854 5 0,5708 0,6806
CNa 2,858 5 0,5716 0,6815
ANa 2,830 5 0,5660 0,6748 2‘)“
3 BNa 2,836 5 0,5672 0,6763 C
CNa 2,840 5 0,5680 0,6772 i
ANa 2,816 5 0,5632 0,6715 ¢
4 BNz 2,820 5 0,5640 0,6725 <
CNa 2,822 8 i 0,5644 0,6729
ANa 2,798 ] 0,5596 0,6672
6 BNa 2,300 ) 0,5600 4,6677
CNa 2,804 5 0,5608 0,6686
ANa 2,778 § 0,5556 0,6624
§ BNz 2,782 5 0,5564 0,6634
CNa 2,786 & 0,5572 0,6644
Ana 2,760 5 0,5520 (,6582
7 | BMa 2,764 § 0,5528 0,6591
CNa 2,770 E 0,5540 0,6605
ANa 2,742 5 0,5484 {,6539 = o
8 BNa 2,748 5 0,5496 0,6553 On = 25,0 °C
CNa 2,754 5 0,5508 0,6567
ANa 2,726 5 0,5452 0,6500
9 BNa 2,734 5 ! 0,5468 0,6520
CNa 2,734 & | 0,5468 0,6520
ANa 2,714 b | 0,5426 0,6472
10 BNa 2,718 5 0,5436 0,6481
Cha 2,722 5 0,5444 0,64%1
ANa 2,695 6 0,5392 {,6429 ]
1 BNa 2,700 5 0,5400 0,6438
CNa 2,704 3 0,5408 0,6448
ANa 2,678 5 00,5356 (,6386
12 BNa 2,680 5 0,5360 0,6391
CNa 2,686 5 0,5372 0,6405
ANa 2,660 5 0,5320 0,6343
13 BNa 2,664 5 0,5348 0,6353
CNa 2,870 5 08,5340 0,6367
ANa 2,640 5 08,5280 0,6295
i4 BNa 2,642 E 0,5284 0,6300
CNa 2,648 5 90,5286 0,6314
ANa 2,860 5 0,5720 0,6820
27 BNa 2,868 b 0,5736 {1,6839
CNa 2,874 5 03,5748 06853
2.2 LV winding N
1 AmNa 1,7000 5 0,3400
- e 1705 : 53404 —t g
CmNa 1,7080 5 0,3416
2.3 Terliary winding
TalB 0,0648 | 5 0,01296
- TeTe 0,0640 5 ] 0,01279 Oy 3_,,_5‘,0 oC
16Tz 0,635 5 0,01269 P :‘33'5“.\ ]
CSETONY
SN,
< \NE
P \E
N
$ gl ‘;-‘-’Sﬂ

250°C |




(Fransformer No. 112741 Page: .>4| All pages:9,
3. Measurement of the short-circuit impedance and load losses
3.1 Test HVALV
3.1.1 Results of the measurement
Tap| Current—1Im, A | Voltuge — Um, kV | Losses - Pmi, kW |Losses — Pitteore, kKW
i 203,830 19,880 82,000 88,699
14 217,250 17,330 75,600 81,084
by 239,070 15,760 89,600 94,367
3.1.2 Related 1o the rated values
o Related ta Ir Related o 75 °C
P D sa kW | Usc kV | R KW | Padd kW |  Psc kW
Outpni: 160 MVA
1 311,080 37,230 244,567 88,547 333,114 15,38
14 302,892 33,495 214,022 103,205 317,327 15,23
27 359,389 30,756 247,519 127,127 374,646 15,53
iGunmnh‘.‘cd oulpud 160 AMVA @ Pso= 33400 kW,
: _ Output: 123 MVA
i 189,870 29,086 145,269 54,048 203,317 12,02
14 184,872 26,168 130,626 63,055 193,681 11,89
27 219,351 24,028 151,072 77,591 228,663 12,14
Guaranteed oulput 725 MFA ¢ Ps.c=22600kW : Use~ 125 %
i Output: 120 MVA
1 174,983 27,923 137,566 49,810 187,376 11,54
| 14 170,379 25,121 120,385 58,113 178,498 11,42
27 202,153 23,067 139,227 - 71,508 210,735 11,65
Guaranteed output /30 MPA : Ps.o= 211,00 kKW,
' Output: 100 MVA
1 121,511 23,268 95,536 34,583 130,119 9,61
14 118,316 20,934 83,604 40,351 123,955 9,52
27 140,383 19,222 96,088 49,656 146,344 9,71
Guaranleed output J60 AFA 1 Pse = J3LET KW,
“Output: 93.75 MVA |
1 106,797 21,814 83,965 30,397 114,362 9,01
14 103,950 19,626 73,478 35,468 108,546 8,92 _
27 123,387 18,021 84,979 43,646 128,625 9,10 N
Chsprantecd output 93,73 A4 ¢ Ps.o= 135,00 kW,
i Output: 80 MVA
1 71,770 18,615 61,142 22,136
14 75,727 16,748 53,505 25,830
P2 §9,843 15,378 61,879
Cuaranteed output 80 MVA 1 Ps.c v W OOEW:

{
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3.1.2 Related to the rated values

L, Kelated 1o Iy Related 10 75°C :
P Psekw | Usc k¥ IR kW | Padd kW | Psc kW U“}“'“%\ :
Output: 75 MVA \
1 68,352 17,451 53,738 19,456 73,194 7,08
14| 66,551 15,700 47,026 22,697 69,723 74 |
27 | 78,963 14,417 54,386 27,930 82,316 728
Guaranteed ontput 75 MVA @ Ps.o= 2100 kW, """_\:'/C—:f___,
Output: 62,5 MVA \7,
11 47,457 14,543 37,319 13,510 50,829 6,01
14 46,218 13,084 32,658 15,763 48,421 5,95
27 | 54,835 12,014 37,769 19,395 57,164 6,07

Guaranteed ontpul 827 MVA » Pso= 6500 kW,

Qutput; S0 MVA

i| 30,380 11,635 23,882 8,649 32,531 4,81 (
14 | 29,581 10,467 20,900 10,090 30,990 4,76
271 35008 9,611 24,171 12,417 36,588 4,85

Guuranteed output 30 MVA @ Peo= 45800 KW,

3.2 Test BV/ Tw
3.2.1 Results of the measuremant

Tap| Current—Im, A | Voltage — Un, kV | Losses — Pom, kIV |Losses — Piicg,, kW
1 45,970 14,573 25,380 23,763 S=350Hz
14 45,460 11,710 20,770 7 19,394 On = 26,0 °C
27 50,510 10,433 22,020 20,575

3.22 Related to the rated values e
. Related to Ir Related to 75°C
1 5o bW | Use V| LR KW | Padd KW | Prc kW Us., %
Output 30 MV 4 125 MVA

1 57,598 22,688 48,389 14,193 62,582 9,38 39,08
14 58,167 20,280 42,605 13,610 63,415 §,22 38,42 (
27 61,717 18,069 53,581 13,981 67,562 9,13 38,04

Guaraniced output 30 MVA © Pee=7200kW; 125 MVA: Usc= 150%

Ouiput 22,5 MV4

I

1 32,402 17,017 27,219 7,986 35,205 7,03
4] 32722 | 15211 27,903 7,771 35,674 6,91
27 | 34,716 13,552 30,139 7,864 38,003 6,84
_ |Guaranteed outpur 22,5 MVA © Ps.o= 4300 kW: N
o,
Output 15 MVA - c»-\
1 14,404 11,346 12,098 3,552 '\ i\ 158500 ° j4,69
141 14,538 10,139 12,401 3,450 [ YN 851 LK
} 271 15,428 9,035 13,395 ‘

uu;uassiced outpw 13 \iVA Pso=2200 %W,

4

i
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Transformer No. 172741
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3.3 Test LV/Tw

ANaagcs:d,

|
2|
i

3.3.1 Resulis of the measurement
Tap| Curvent —Im, A | Voliage - Um, k¥ | Losses - Pm, kW \Losses — Picorr, kW =30 0HA_ | .
104,030 6,104 36,700 36,156 [ Wﬁ
i
3.3.2 Related to the rated values <
: Related 1o Ir Related o 75°C !
Ta - _ 0 i
P Pse kW | Usc kV R KW | Pudd kW | Psc kW Use. % i
Ouiput 30 MVA 30 MV¥A 125 MVA
T 5785 | 769 | ssgel | 680 | 65681 5,83 24,29
Guaranteed ontput 3000 kVA : Ps.c= 7R00KW; 125000 kVA: Us.c =250 % |
Ouiput 22,5 MVA ‘
-1 32428 | s772 | 33109 | 383 [ 36943 | 437 |
Guavanteed output 22,5 AVA 1 Ps.c = 4700 LW
Quiput 15 MV ;
T 14415 | 38 | 475 [ 1,706 | 16421 | 2,92 |
|
Guaranteed output 73 MVA ; Poo= 24.00kW l
3.4 Shont-circuit impedance given in Ohms per phase for different pair of windings .
_ , Us.c., Ohm/iph . Us.c., Obmilph | . Us.c., Qhn/ph
Test | Tap Test [Tap Test |Tap :
Measured | Guarantegd Measured Gnarameed Measured (J:mmmeedi
1 | 5631 59,5 1| 183,03 | 2150 |
Hv-LV | 14 46,06 43,4 HV-Tw | 14 | 148,72 174,3 LV-Tw | - 33,86 34,8
27 38,06 40,9 27 1 119,25 140,5
1.5 Calculation of the three-winding combined load losses
Ouipt, Tu Losses; k1Y Quiput, | Tap Losses, ki Ouiput, T Losses, kW
# £
MVA P Calerdated| Guarantecd MVA Cafcutared| Guaranteed M4 / Calvidatedy
1 319,808 382 1 | 179,832 239 1| 79,952
160 14 § 311,424 348 120 i4 ¢ 175,176 217 80 14 | 77,856
27 {380,113 403 27 1 213,813 248 27 | 95,028
1 | 207,282 264 | 1 | 116,600 159 1 51,822
125 14 | 203,437 242 93,75 t 14 | 114,433 145 62,5 | 14 | 50,839
37 | 247,304 278 !2? 132,109 165 271 61,826
1 11464371 177 11| 82371 118 1 | 36,609
100 14 | 144,897 170 75 |14 81,504 108 50 14 | 36,224
77 {174,393 | 194 27 | 98,096 PSI D
5 &
2)
A ,.//_’,:Z-'_'“"“
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[Transformer No. 112741 Page: 83 All pages:9,
4. Measurement of the no-load losses and current ( '
Voltage Foltage Curreni Curremt | Losses dsses
AR , S
U kV | Uefkv | doA | Io,% | Pom KW | Po,B%
096 | 50 9,899 9,918 1,686 0,020 25,74 25 70—
1,00 50 10,990 10,980 2,342 0,028 32,74 32}'/&
14 | 1,08 50 11,552 11,558 3,186 0,038 37,30 n ;
1,10 50 12,098 12,062 4,365 0,052 42,00 42,15 &
1,20 50 13,200 13,090 190,102 0,120 55,06 55,6(
Tharanteed for: {4, U=100: Po=31,00kW; ;= 0,085 %
U, U=143; Po= 2740 kW, 1, = 0,109 %%
: UnfUh= 100 Po= 4530 kW, i = 0,163%%

LU (V)

No-foad loss

10 15 20 25 30 35 40 45 50 65 60

- Po (kW) :

- ) /} U\% §7 5% m?mf n(u
1 R {39,/ \
;: ﬁ\~\ :\2 \‘u
\.\\';z¢ AN u// - '!‘:- :j
I\\\f?}g\ —— ¥ ’l',',é”
" N H
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1

! '
i_ & Determination of the breakdown voltage of the transformer oil K

13

\e of breakdown T2 1 3] 4|5 | 6 | MeanvauekV |

| Breakdown voliage, kV 25 | 76 L 7s | 75 | 75 | 75 75
H SRR |

et e e T

€1 Measurement of the insulation charaeteristies’ — 25.08.2003

i
4
-

\ Insulation clearance Rz MG Reo, MO 1gd, % Cs.c, pF ,
[ Tertiary / HV+ LV + Tank 1783 3500 0,268 19587 .
\HV +LV/ Tertiary -+ Tank 2400 | 3200 | 0,205 | 13091 i
[HV + LV + Tertiary/ Tank | 1564 2611 0,251 21839 {
| Test Voltage, kV ~ 25kV (DL) 10KV (AC; 50Hz) ;
‘ 6.2 \easuvement of the insulation charaeteristics — §5.09.2003 4__1
‘ Insulation clearance Ry MO Rasp MQ 1gd, % Cs.e, plF - ém, °C j
Tertary / Ve LV + Tank | 1194 2594 0,274 19608 §
(HY 4 LV/ Tertiary + Tenk 1705 2379 0,208 13088 | 10.0 i
THV £ LV + Tertiary/ Tank | 1092 | 1758 0,264 21849 ' |
Test Voliage 1 25KV (D.C.) 10KV (AC; 50 Hz) N
T |
%, Ssparate-source vollage withstand test _ _i
Frequency - 30 Hz 1H\’ Tine terminals withstood 140 kV E
| . - {LVline terminals withstood 140 kV |
t Duration ~ 60 tﬁeumﬂ terminal withstood [AOkY |
. L Fw line terminals _withstood 38 kY
g. Checking the operation of the on-load tap-changing device - E
inbuilt into the transforaer - normal operation
frm o : —_ ]
[ Used measuving deviees . ———
e Device Type Serfal aumber |
. 1 | Instrument transformer TN 35 £10,20/5 1 81017 |
" 7 | Instrument transformer TN 35 5,10,20/5 81013 |
P 3 Instrument transformer TH 35 5, 10,20/5 _ 81018 |
" 4 | Instrument transformer T35 50, 100, 200/ 5 81019 |
5 1 Instrument transformer . 1TR 35 50, 100, 200/ 5 81026 |
"6 | Insrument transformer TN 35 50, 100, 200 /5 81028 |
f?_ Instrument transformer ¥ 510 3, 6, 10, 15/ 0,1 43 N\
"5 | Instrument transformer /510 3,6,10,15/01 | 19 PV -
| ¢ | Instrument transformer L . 20/0,1 ) 00020 ;
| 10 | Instrument transformer  iHK 24 20/0,1 00017 .
11 | AC-Power Analyzer Norma D5155 V069812 1 |
712 | Insulation tester Unilap 1O 5 kV S02490314628
113 1 Cand tgd Bridge Tettex 2808 39255 :
14 | Voltage divider MCF 75/350 P 881913 |
I"15 ] Voltage divider MCF 135/200 P 873104 |
1"16 | Ampfitude voltmeter MU7 yENIEIE) 884484 |
| i7_| Amplitude voltmeter MU7 AN 884486 |
{18 | Voltmeter , M2018 o f_gv\@g} L 4722
| 10 | Ampgremecar A5014 ) et E
120 | Amgittude voltmeter device [WPOT 0.25/7: g
ey, ;\ /

(3 " .
The Apddrement s By acual



HYUNDAI HEAVY INDUSTRIES Co., Bulgaria
41, Rojen Bivd. «1271 Sofia, Bulgaria
tel, (+359 2) 382988sTelofax: (+359 2) 936 07 42+Telex:22923
LABORATORY COMPLEX “TRANSFORMERS"
LLABORATORY “TRANSFORMER"

(E
EN 150 2001

CILFLRIST RIE)
[ )

Chief of laboratory
complex “Transformers”:

TEST CERTIFICATE
» T056/25.08.2003

TEMPERATURE RISE TEST

TEST OBJECT: Transformer type ATMTPY 160000/220

Doc. K 32809

Ser., ¥ 112738 Ser., K 112741

Manufacturer: HYUNDAI HEAVY INDUSTRIES Co., Bulgaria

RATED DATA:

Output, kVA 160000/160000/30000

Voltage, kV 220413x0.769%/132/11

Current, A 419,9/699.8/1574.6

Frequency, Hz 50

Vector group of connection YNaOdl

Cooling type ONAN/ONAF1 (12 fans)/ONASF2(24 fans)
Mounting outdoor

Voltage regulation on-load tap-changer type MR M 586903
Contractor HYUNDAI HEAVY INDUSTRIES Co., Bulgaria
Oowner “WAPDA”, Islamic republic Pakistan
Contract : 476/CE/STG/DP-1/F-243/4740-49/31.10.2002
Standard IEC 60076

total ﬂ%é;%v*d
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page 2
total 4

Tast certificate

ser.® 112738, 112741
T056/2003

Temperature rise test has been performed according to IEC 6 ~2/93

recommendation. Temperature rise test 1is carried out by th -

circuit method with energised HV winding at tap 27. )
/

The test has been performed on transformer ser.W 112738 in June

with the next results:

Current Air
giﬁﬂﬁg éﬁfiﬁi for |temperat Temperature rise, K
winding ure
KVA W A °C Measured Guaranteed
- top HV w. | LV w. top winding
- oil, av,** |av,***| olil, |average
av.oil | h.spot | h.spot h.spot
179200 53. 3. 56. 5
15290 1ar7834 522,53_..23p4___.3g:g-“Awgiti_nmATsjg__m._EE__“W,_28“"_A
169600 48.0 48.2 51.5 55 60
431135 §494.54 23.4
ONAF2 35.3 64.7 68.9 - 73
160000 43.2 43.5 46.5 50 55
387007 | 466,55 | 23.4
*ONAF2 ' 31.8 58.4 62.3 - 68
47. 45.8 49.3 60 65
vonapd | 303328 | 408.23 | 20.0 5 | enn | g6 - 78
132500 42.8 41.6 44.8 55 60
274826 | 386,36 20.0 ’
ONAF1 ' 31.4 56.1 60.7 ~ 73
125000 38.6 37.6 40.6 50 55
247891 1364.49| 20.0
*ONAFL1 28.3 50.7 54.5 - 68
112000 40.2 38.4 41.8 60 65
204923 | 326.58 21.8
*ONAN 28.6 52.9 57.3 - 78
106000 37.3 35.4 38.6 55 60
186681 | 309.09 21.8
ONAN 26.6 48.9 52.9 - 73
100000 34.5 32.7 35.4 50 55
onan | 169443 [291.59} 21.8 | 54 6 | 45.1 | 48.7 - 68 (.
30000 Wind/oil | 48,0 55 %
ONAF2 87.477| 22.1 16.2 | 64.3 68
* The results are calculated
* ok Serial part of the winding HV
*+% Winding LV (common part of HV)}
No load losses, W - 29980
Cupper losses at 75°C for tap 27 and 160 MVA, W ~ 357027
Number of the radiators - 18
Number of the working fans at 85%Un (353V) for ONAFZ - 24
Number of the working fans at 85%Un (353V) £g ~ONAFL - 12 inside

Lquiresmehts of all type
exr, ser.W 112741,
ftHe héaviest-dut
-7§Q@ﬁ2ﬁ?mo?‘\y
sbraf-112741 %0k
L=

Because the transformer do not meet the
tests, after 2 months there was another‘?-a3@§§%
type test. It was tested in 26 of august 08 Wit
(ONAF 2) to confirm the results for the E£AYgtl
transformer. The results_gf this e TT
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Taest certificate

ser . W 112738, 112741

T056/2003 total 4
,k .
Output Losses Cu;rent t Air T . . i
Cooling | for oil for emperat emperature rise, K
winding ure
KVA W A °C Measured Guaranteed
: top HV w. | LV w. top winding
oil, av,** |av,***| oil, average
av.oil | h.spot | h.spot h.spot
179200 52,3 55,5 54,5 60,0 65,0
xoNAFz | 002696 (522,531 28,8 | 39 ¢ | 92,9 | 71,6 - 78,0
169600 47,2 50,3 49,4 55,0 60,0
onaFp | 453692[494,541 28,8 | 359 | 66,1 | 64,9 - 73,0
160000 42,4 45,4 44,5 50,0 55,0
vonapp | 407386 | 466,551 28,8 | 3579 | 59,6 | 58,5 - 68, 0
* The results are calculated
* Serial part of the winding HV
*** Winding LV (common part of HV)
No load losses, W ' - 32740
Cupper losses at 75°C for tap 27 and 160 MVA, W - 374646
Number of the radiators - 18
Number of the working fans at 85%Un (353V) for ONAF2 - 24
Number of the working fans at 85%Un (353V) for ONAFL - 12 inside

Temperature rise of secondary winding of CT type TMB 70,

top oil, during duty ONAF2 (169.6 MVA) - 5.8K.
The densities of the currents of others CT are applied in a table to
this protocol.

REMARK:

av,oil
w.av,
h.spot

800/5 above

- o0il temperature rise in the middle of the tank
- average temperature rise of the winding
- temperature rise of hottest spot of the winding

(

:

Gas analysis of the oil before and after temperature rise tests did
not show changes of chemical structure of the 0il, which means there

are not
analysis are applied to this

inadmissible local temperatures.
protocel and

The protocols

of gas

compare at the next table:

the values have are

Va

|

Transformer N 112738 Transformer N 112741 :
Gas, [pefore test,After test, Before test,|After test, |Standard
77" |Report N304 |Report N318| Report M491 | Report 1492 | IEC60599
s 5 06.05 | 27.08.03 | 27.08.03 |1999-y,
A s
Hz, ppm 13.4 12,6 7.8 15.8 /,’/‘".,«,0\’)’7&.—‘:1"5@,‘: N\
CHa, ppm 1.3 1.4 .9 1.7/’:"\\:5—\;"’ 35"139\4{}\\
C2Hg, ppm 0.4 0.4 763NN 0.6 =:/| 50c 70V
C,H, , ppm 1.5 1.6 [ty lokie\ 2.3, 01 | 110-250 J{° |
Caifyoppn| 1.4 [, Y AP L RSN IS LER)|
CO, ppm 164 28.0 U\ @” — gy = ‘}l:f-"t. éﬂﬂ-;B)S;O:?s;y’
CO,, ppm 86/ 9 147.6 V. 0 g e [l 3512,
i //—7(% . NATE m"*%@a@)’
otals% 1.5 2.70 ' 44 ' ~
C7 J 3

N



TPagst certificate

gser.® 112738, 112741

T056/2003 gptal 4
The power consumption of cooling system: ¢ -
e one working fan at 353V { 85%Un) , - , 0.65A, 1l47lr.p.m.
e one working fan at 415V (100%Un), 226.1W, 0.79a, 1477r.p.
e one working fan at 457V (110%Un) , - , 1.01a, 148B3r.p.
e 12 working fans at 415V , 2.72kW, 10.19A )
e 24 working fans at 415V , 5.49kW, 20.52A
e 32 working fans at 415V , T7.42kw, 27.26A
MEASUREMENT EQUIPMENT:
Temperature test system: type ES Pt 100
Voltmeters, Ampermeters: type M-1104, ser. M 7520/1971
type M-2018, ser. WM 3492/1981
type M-2018, ser. N 1986 {(1893)
Power analyzeér: ""tyﬁé'D¥5155:“"sefT"W'V069812-I'

CONCLUSION:
Serx.

contract ®m 476/CE/STG/DP-I

temperafgu

Tested by:
/Dipl.E

Chief of laboratory “Transformers”:

r.

;j;se tast.

Hristov/

The transformexr type ATMIPY 160000/220, Doc. B 32809,
B 112738 and B 112741 meets the requirements of
/F-243/4740—49/31.10.2002 for

/M.Sc.Dif

The above tested values were witnessed by @

Pakistan:
August 2003

Mr. Engr. Ch.Abdul Hameed, inspector of “WAPDA”,

Mr. Ir.

R.C.A.M. Koesvoets,

inspectjor

“WKEMAY laboratory:
Jgne/August 2003\,
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S

Bushing current transformers of transformer type ATMTPY 1600001250‘\\

Terminals of < |
AMBTPY Current transformers CD.EM
160000/220 d
. . .. _jdencyty of the 7
Signaj Maximum | Type , doc. . Winding 5
ture | current, A N Rated data | terminals . mm2 current, .
Almm?2
600+1200/1| 181-183-182 | 1.2272 0.815
A 470.3 TMB 68, 600+1200/1) 281-283-282 | 1.2272 0.815
' 38154.00.00 - b ' '
600/1,5 381-382 | 1.3700 1.095
TMB 69, |500+1200/1| 151-183-182 | 1.2272 0.815
B 470.3 138154.00.00- A
01 600+1200/1| 281-283-282 | 1.2272 0.815
| TMB 69, ~'|600+1200/1| 1S1-183-182| 1.2272 | 0.815
C 470.3 [38154.00.00-
01 600+1200/1 | 251-283-282 | 1.2272 0.815
TMB 70, 600+1200/1 | 181-183-1S2 | 1.2272 0.815
Am | 783.8 ]38155.00.00-| 600+1200/1] 281-283-282 | 1.2272 0.815
02
800/1,5 3S1-382 | 1.3700 1.095
800+1200/1 | 181-183-182 | 1.2272 0.815
TMB 70, -
B [ 7838 | 4g4ee 0p 0o |600+1200/1| 251-283-252 | 1.2272 0815
800/5 381-3S2 | 3.5280
TMB 70, |1600+1200/1] 1S1-183-182 | 1.2272
cm | 783.8 |38155.00.00-
01 600+1200/1 | 251-283-2S2 | 1.2272
\ T™MB 71, | 600+1200/1 | 181-183-182 | 1.2272
a - 1
38156.00.00 | g0p+1200/1 | 281-283-282 | 1.2272
T™MB 56, 12001 181-182 | 0.9850
TA | 15746 |38139.00.00-
13 1200/1 281-282 | 0.9850
TMB 66, 1200/1 181-182 | 0.9850 .
18 | 15745 |38139.00.00 kot | 1517192 08850 10T o
13 120071 281-282 | 0.9850
/ TMB 56, 1200/1 181-182 | 0.9850
TC ¥ 1574.6 |38139.00.00-
~./ L7 13 1200»;1 ’4‘21?_1.:2@2




HALUVIOHANHA ENEKTPUYECKA KOMMNAHWUA EAL

NPEMIIPUATUE “MPEKH BHCOKO HAIIPEXKEHUE”
{[EHTPAJIHA JJABOPATOPHA 3A EHEPI'ETHYHHU MACJIA
Ten. 950 23 05; chake: 950 23 ¢7

| e
U3NUTATENEH NPOTOKON C%

Ne 304/06.06.2003

HAUMEHOBAHUE HA NMPOAYKTA —TpaHchopmaTopHO Macrno, A0CTaBeHo

oT XroHgait Xesn MHabCcTpuina Ko-benrapus

OT KbJIE E B3ETA MPOBATA —npofa ot ATMTPY 220 kV, cdabp. Ne |

112738, ripegu 3arpssaHe

[asz-xpomartorpadcky aHanui Ha pasTBopeHUTe ralose

B TpaHcopMaTopHOTO Macro

/

Ne FA3 KOHLUEHTPALIUA

1 | Ha (Bogopoga), ppm 13,4

2 | CH, (meTaH), ppm 1,3 3\

3 | C,Hg (6TaH), ppm 0,4 b

4 | C,H4 (eTVIREH), ppM 1,5 Yoo
5 | CoH, (auetuneH), ppm 1.4 '

6 | CO (BbrnepogeH oxkcud), ppm 16,4

7 | CO, (BbrnepofeH gnokeua), ppm 86,9

8 | 0O6Lo rasoceaspxarve, % 1,67

| nesRa - uemEy
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> HALINOHAITHA ENEKTPUYECKA KOMMAHUS EM

HPEANPHATHE “MPEXHU BHCOKO HATIPEXXEHUE®
LUEHTPANHA JIABOPATOPHSA 3A EHEPTETHYHU MACJIA
Ten. 950 23 05; thakc: 950 23 07

o

U3MUTATENEH NPOTOKON %
Ne 318/09.06.2003 -

HAUMEHOBAHUE HA MPOOYKTA —TpaHchopmaTopHo Macno, 4ocTaseHo
oT XioHaal Xeav VHabeTpuina Ko-Benrapus

OT KBAE E B3ETA MPOBATA —npo6a ot ATMTPY 220 kV, thabp. Ne
112738, cnep ABOWHO 3arpsiBaHe

[a3-xpomaTorpadiCKu aHasnina Ha pa3TBOPEHUTE razoBe
B TpaHCAOPMATOPHOTO Maco

Ne FA3 KOHUEHTPALIUA
1 | Hp (Bogopoa), ppm 12,6 \
2 | GH4 (MeTaH), ppm 1,4
3 | CoHs (eTaH), ppm 0,4 \
4 | CoH4 (eTunen), ppm 1,6 &\ '
5 | CoH, (auetunen), ppm 1,0 \
6 | CO (sbrnepoaeH okeua), ppm 28,0 (_
7 | CO, (BbrnepoaeH AUoKeua), ppm 1476
8 | O6wo rasochabvpxadve, % 2,7
Maabpwm‘l aHanuaa: % P-n uﬂém_jf‘fiﬁ”“ B
/C. COTMpO } g {F*Pt&a%%\{?}ﬁg%éf
: £ o N
T3 BHEBVRTING O ¢ 003
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=4 HALIMOHATTHA ENEKTPUYECKA KOMNAHWA EALL

UNEM
HPED;HPHHTHE “MPEXXH BHCOKO HANPEXEHHE”
HEHTPAJHA JIABOPATOPHS 3A EHEPCETUHHH MACHA
Ten. 950 23 05; dac: 950 23 07

U3MUTATERNEH NPOTOKON
Ne 491/27.08.2003

HAMMEHOBAHMUE HA MPOOYKTA ~TpaHcdopMaTopHO Macno, A40CTaseHo
oT Xiongan Xesu VHABCTPHA3 Ko-Bvnrapna

oT K'BJJE E B3ETA MPOBATA - MpoBara e B3eTa 0T TPaHCPOpMaTop TUM
AMTRY 1607220, Ne 112741, npegu TecTa.

[a3-xpomaTtorpadicky aHanva Ha pasTBopeHuTe rasone
8 TpaHCchOPMATOPHOTO MACcNo

No FA3 KoHuenTpayus
1 | Ho (Bogopoa), ppm 7.8
2 | CH4 (meTan), ppm 0.9
3 | C,Hg (eTaH), ppm 0.3
4 | C,H4 (eTvneH), ppm 1.2
5 | C,H; (aueruneH), ppm 1.1
6. | O6L10 rasocbabpkanve, % 1,44
SAEAT  pianien |
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- HALVOHAITHA ENEKTPUYECKA KOMMNAHUA EAL

nem
[MPEANPHATHUE “MPEXHU BHCOKO HAIIPEXEHHE”
LIEHTPAJIHA JIABOPATOPHS 3A EHEPFETHUYHY MACJIA
Ten, 950 23 05; chake: 950 23 07

U3MUTATEJIEH NPOTOKON : —

Ne 492/27.08.2003 5

HAMMEHOBAHUE HA NMPOOYKTA -TparcdhopmaTopHo Macno, [ocTaseHo
oT XroHpan Xesun MHgbeTpuina Ko-Brnrapus

OT KbIE E B3ETA MNPOBATA - lNpobara e 83eTa 0T TpaHcchopmaTop TN )
AMTRY 160/220, Ne 112741, crep Tecra. (

as3-xpomarorpadCcKky aHanu3 Ha pa3TBopeHuTe rasoBe
B ThaHCthopPMaTODHOTO MAacrlo

Ne FA3 KoHueHTpauua

1 | Hz (BOgoOpoA), ppm 15.8

2 | CH4 (meTaHn), ppm 1.7
3 | CoHg {eTaH), ppm 0.6 | &\9
4 | CoH, (eTuneH), ppm 2.2 Al
5 | CoH, (aleTunen), ppm 2.0 (
6. | OBwo rasocbavpxanvie, % 4.37

/A. TaTesa/ :

aﬁé‘w a‘wfwv/wfe rise 1@7‘ :




HYURNDAI HEAVY INDUSTRIES Co., Bulgaria
41, Rojen Blvd. +1271 Sofia, Bulgaria
tel, (+359 2) 182089sTalefax; (+359 7) 936 07 42+Talex:2292
LABORATORY COMPLEX “TRANSFORMERS"
LABORATORY "TRANSFORMER”

EN 50 8001

Tareipists THIN-TIEE
Y Thokiaed TSRS

chief of laboratory
complex “Transformers’”: al pages: :

/3c.K1.Eng.M.Mataev <_-——-Z
REPORT OF SOUND LEVEL MEASUREMENT » T058/28.08.2003

Contract number and site: 476/CEJSTG/DP~UF-243!4740-49/ 31.10.2002, “WAPDA", [slamic republic Pakistan
Manufacturer HYUNDAI HEAVY INDUSTRIES Co., Bulgaria Place of measurement Sofia  Date 28.08.2003
Place of manufacture Sofia Measurement specification

Details of transformer: ATMTPY 160000/220

Serial No, 112741 MVA 160
Connections YNa0d1

Tapping range + 13 x 0.769 %

Details of measuring instrument:

Make, Br&K Type 2203
Microphone Type MK 221
Calibration data of instrument and microphone 25.04.2001

Voltage ratio 220/ 132/11 kV

Serial No.672097
Sertal No.6083

Test conditions:

Excitation voltage 11kV Frequency 50 Hz Tap position 14

A-weighted sound pressure levels Lpa Transformer with 24working fans.

113 H 213 H _]
Plan dB(A) Plan dB(A)
position 1 2 3 position 2
1 74.0 50 74.0 1 74.0 50 74.0
2 74.5 50 74.5 2 74.0 50 74.0
3 75.0 50 . 75.0 3 73.5 50 73.5
4 74.0 50 74.0 4 73.5 50 73.5
5 74.0 50. 74.0 5 73.0 50 73.0
6 73.5 50 73.5 6 73.0 50 730
7 72.0 50 72,0 7 72.5 50 72.5
8 710 50 71.0 8 71.0 50 | 710 ]
9 72.0 50 720 9 71.5 50 71.5
10 72.5 50 72.5 10 1.5 50 72.5
11 72.5 50 72.5 1 72.5 50 725 |
12 73.0 50 73.0 12 72.5 50 - 12.5
i3 74,0 50 74.0 13 73.0 50 73.0
14 74.0 50 74.0 14 73.0 50 73.0
15 73.5 50 73.5 15 73.0 50 73.0
16 74.0 50 740 16 74.0 50 74.0
17 710 50 710 .17 715 50 71.5
18 71.3 50 71.5 A [ La70.0 50 70.0
19 70.5 50 70.5 /1IN 105 50 70.5
20 72.0 50 72.0 NT2:0 50 72.0
Bndrey WBAEe | | ot 2.8
|= noise of the equipment; 2=background noise; 3=corrected Hejsa.of the -gmylt-';e\;\b(}]‘p
uaranteed sound pressure level at 2 m TP \‘,;\’-/"?fbpa-n&@a’ﬁ(ﬁ)\
LS 7 oSy o\
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Test report Ser. Ne 112741 Page: 2
T058/2003 Total pages: 3

Contract number and site: 476/CE/STG/DP-I/F-243/4740-49/31,10.2002, “WAPDA”, Isl

Manufacturer HYUNDAI HEAVY INDUSTRIES Co., Bulgaria Place of measurement Sofia <._Date 28.08.2003
Piace of manufacture Sofia Measurement specification

Details of transformer: ATMTPY 160000/220 -

Serial No. 112741 MVA 160 Voltage ratio 220/132/1 l%
Connections YNa0d1

Tapping range 13 x 0.769 %
Details of measuring instrument:
Make Br&K Type 2203 Serial No%72097
Microphone Type MK 221 Serial No.6083
Calibration data of instrument and microphone 25.04.2001

Test conditions:

Excitation voltage 11 kV Frequency 50 Hz Tap position 14
A-weighted sound pressure levels Loa Transformer with 12working fans.
1/3H 23 H (
Plan dB(A) Plan dB(A)
position 1 2 3 position 1 2
1 70.0 50 70.0 1 70.0 50 70.0
2 71.0 50 71.0 2 70.0 50 700
3 71.0 50 710 3 69.0 50 69.0
4 71.0 50 71.0 4 70.0 50 70.0
5 71.0 50 71.0 5 69.0 50 69.0
6 69.5 50 69.5 6 69.5 50 69.5
7 68.5 50 68.5 7 68.0 50 68.0
8 67.5 50 67.5 8 68.0 50 68.0
9 68.5 50 68.5 9 69.0 50 69.0
10 70.0 50 70.0 10 70,0 50 70.0
11 69.0 50 69.0 11 69.0 50 69.0
12 70.0 50 70.0 12 70.0 50 700 e\
13 70.5 50 70.5 13 69.5 50 69.5 N
14 69.5 50 69.5 14 69.5 50 69.5
15 69.5 50 69.5 15 69.0 50 69.0
16 69.5 50 69.5 16 69.5 50 69.5
17 67.5 50 675 17 68.0 50 68.0
18 68.0 50 680 18- 68.0 50 68.0
19 68.0 50 68.0 19 63.0 50 68.0
20 70.0 50 70.0 20 70.0 50 70.0
' Energy average 69.4
1= noise of the equipment; 2=background noise; 3=corrected noise of the equipment
Guaranteed sound pressure level at2 m Lpa 70dB(A)A-weighted

sound




Test report Ser. Ne 112741 Page: 3
T058/2003 Total pages: 3
Contract number and site: 476/CE/STG/DP-I/F-243/4740-49/31,10.2002, “WAPDA”, Islamic republic Pakistan
Manufacturer HYUNDAI HEAVY INDUSTRIES Co., Bulgaria Place of measurement Sofia  Date 28.08.2003

Place of manufacture Sofia Measurement specification

Details of transformer: ATMTPY 1600007220

Serial No. 112741 MVA 160 Voltage ratio 220/13%11 kV
Connections YNa0d1

Tapping range £ 13 x 0.769 %
Detaits of measuring instrument: -
Make Br&K Type 2203 S 0.672097
Microphone Type MK 221 Seri 083
Calibration data of instrument and microphone 25.04.2001

Test conditions:
Excitation voltage 11 kV Frequency 50 Hz Tap position 14
A-weighted sound pressure levels Lya
pressure levels Lpa Transformer without working fans.
1/3H 213 H
Plan dB{A) Plan dB(A)
position 1 2 3 position 1 2 3
1 61.0 50 61.0 1 62.0 50 62.0
2 62.5 50 62.5 2 62.5 50 62.5
3 60.0 50 60.0 3 60.5 50 : 60.3
4 61.5 50 61.5 4 63.0 50 63.0
3 61.5 50 61.5 5 61.0 50 61.0
& 63.0 50 63.0 (] 62.5 50 62.5
7 64.0 50 64.0 ki 62.5 50 62.5
8 64.0 50 64.0 8 65.0 50 65.0
5 66.0 50 66.0 9 63.0 50 63.0 \
10 64.5 50 64.5 10 64.5 50 64.5 .
i 61.0 50 61.0 11 57.0 50 57.0 &
12 60.0 50 60.0 12 61.0 50 61.0 3
13 61.0 50 61.0 13 58.0 50 58.0 \
14 62.0 50 62.0 14 59.0 50 59.0
15 60.0 S0 60.0 13 61.0 50 61.0
16 59.0 50 59.0 16 64.0 50 64.0
17 62.0 50 62.0 17 60.0 50 60.0
18 65.0 50 65.0 18 61.0 50 61.0
19 64.0 50 64.0 19 62.0 50 62.0
20 63.0 50 63.0 20 63.0 50 63.0
Energy average - 624
t= noise of the equipment; 2=background noise; 3=corrected noise of the equipment
Guaranteed sound pressure level at 9.3 m _ Loa 69dB(A)

TESTED BY: Hr Hristov:

Chief of laboratory:

M.Sc.Dipl.Eng.Al.Raykoy: T

. &L TP

The above tested values were witness s N A PN
' ‘.\




HYUNDAI] HEAVY INDUSTRIES Co., Bulgaria
41, Rojen Blvd, +1271 Sofla, Bulgaria
tel. (+359 2) 38298%+Telefax: (+359 2) 936 07 42+Telox:22923
LABORATORY COMPLEX “TRANSFORMERS”
L&BQSATORY'WRANSFORMER”

>

EN 15O 9001

Tordueu PR TI0
THY Mokl HORHEEA

chief of laboratory
complex “Transformexrs’”:

tdtal pages: 3
.8cEl.Enlg.M.Mateav:

TEST CERTIFICATE
» T057/29.08,.2003 P
SPECIAL TEST z
TEST OBJECT: Transformer type ATMIPY 160000/220
Doc. W 32809 (
Ser., N 112741
Manufacturer: HYUNDAI HEAVY INDUSTRIES Co., Bulgaria
RATED DATA:
Output, KVA 160000/160000/30000 \
Voltage, kV 220%13x0.769%/132/11 _ Q_}
Current, A 419.9/699.8/1574.6 ¥ 5 ._
Frequency, Hz 50 N\
Vector group of connection YNaOdl \U
Cooling type ONAN/ONAF1 (12 fans)/ONAF2(24 fans)
Mounting outdoor

Voltage regulation

Contractor
Qwner
Contract
Standard

on-load tap-changer type MR M 586903

HYUNDAI HEAVY INDUSTRIES Co., Bulgaria
“WAPDA”, Islamic republic Pakistan
476/CE/STG/DP—I/F—243/4740—49/31.10.2002
IEC 60076




Test report Ser. Ne 112741 </ Page: 2
T057/2003 Total pages: 3
Ne TEST Guaranteed | Meastires—Ly/n
1| ZERO SEQUENCE IMPEDANCE AT TAP S yes
14 ON 125 MVA BASE >
(IEC 60076-1/93, point 10.7.): —
1.1. | Supplied from HV winding: ‘ }"’
with short circuit LV w. % | appr.10 (*2la) 1034 [T
with open LV w. % | appr.36 (*21¢) 32.49
1.2. | Supplied ffom LV winding:
with open HV w, % | appr.20 (*21b) 22.77
with short circuit HV w. % - 7.23
* Point of Schedule of technical data
2. HARMONICS OF NO-LOAD CURRENT yes
OF TERTIARY WINDING WITH RATED
FREQUENCY AND NOMINAL
INDUCTION
(IEC 60076-1/93, point 10.6.):
Harmonic level in % of the fundamental
component:
phase A
. harmonic 3 (150 Hz) % - 4.75
harmonic 5 (250 Hz) % - 28.0
harmonic 7 (350 Hz) % - 6.71
harmonic 11 (550 Hz} % - 3.43 \
harmonic 13 (650 Hz) % . 1.44 RN
harmonic 15 (850 Hz) % i 1.44 \&‘L\J
harmonic 17 (950 Fiz) % - 3,36
phase B
harmonic 3 (150 Hz) % - 35
harmonic 5 (250 Hz) % - 28.8
harmonic 7 (350 Hz) % - 6.57
harmonic 11 (550 Hz) % - 3.36
harmonic 13 (650 Hz) % - 1.58
harmonic 15 (850 Hz) % - 3.08
harmonic 17 (950 Hz) % - 1.87
phase C
harmonic 3 (150 Hz) % - 61.6
harmonic 5 (250 Hz) % - 56.4
harmonic 7 (350 Hz) % - 11.9
harmonic 11 (550 Hz) % - 732
harmonic 13 (650 Hz) % 3 ‘5 - 3.58
harmonic 15 (850 Hz) /NS G 6.16
harmonic 17 (950 Hz) % dooualt | 9:7




Test report Ser. Ne 112741

T057/2003
3. CHECK OF CALIBRATION AND
FUNCTIONING OF TEMPERATURE
INDICATORS - Proper Work [
working properly
4, CHECK OF THE PROPER yes
INSTALATION AND FUNCTION OF .
THE BUCHHOLZ RELAY - Proper Work
working properly
MEASUREMENT EQUIPMENT: : ,
Power analyzer: type D-5155, ser. Ne V069812-1 (
Signal Analyzer Br&K type 2033 ser. Ne ZN0203

CONCLUSION: The transformer type ATMTPY 160000/220, Doc. R 32809
Ser. B 112741 meets the regquirements of contract B
476/CE/STG/DP-I/F-243/4740-49/31.10.2002 €for special
tests. .

Tested by:
Dipl.Eng. Hr. Hristov:

Dipl.Eng. I. Terziev:

Chief of laboratory Transformers
M.Sc.Dipl.Efg.AL.Raykov:

The above tested values were witnessed by :

Mr. Engr. Ch.Abdul Hamee spector of “WAPDA”, Pakistan:

Mr. Ir.
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RAAD VOOR ACCREDITATIE

Dutch Accredltation Councl RvA
#0 Box 2768 NL-3500 GT Utrecht

The Dutch Accreditation Council RvA, by law appointed as
the national accreditation body for The Netherlands,
hereby declares that accreditation has been granted fo:

KEMA Nederland B.V.
ngh-Voltage Laboratory
B Arnhem

- The organlsatzon has demonstrated to be able to generate technical valid results in a
competent way: and work. according to: & management system. -

Thls accredltatlon is based on an assessment agalnst the reqmrements

as laid down in iSO!!EC 17025 2005

The accreditation covers the.activities as. specmed in: the authorlzed

annex bearing the registration number.

The accreditation is valid provided that the organlsatlon
continues to meet ihe requirements. '

The accreditation with registration hem_ber:

L 218

is granted on 26 March 2014

This déclaration is valid until

1 April 2018 '

The accreditation has been granted for the firsttime on

17 November 1994

‘The Chief Executiv

The Dutch Accreditation Council (RVA} iga signatory of the European co-operation for Acc
Multilateral Agreement for accreditation in this fleld.

r\?'{ iqn{EA) Py
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Annex to ISO/NEC 17025:2005 declaration of
accreditation for registration number: L 218

RAAD VOOR ACCREDITAT

-

of KEMA Nederland B.V.
High-Voltage Laboratory
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

=3

Replaces annex date@ﬂ;mﬂ

No. Material or product Type of activity Internal reference
number
1 Coils and/or windings of AC vollage test [EC 60034
rolating electrical machines Lightning impulse valtage test
2 Pawer transformers AC voltage test I[EC 60076-1, -2, -3, -10, -11,
Lightning impulse voltage test -13, -15, -16, -18
Temperature-rise test CISFR 16
Capacitance and tan § measurement STL Guide to IEC 60076
Power measurement NEN-EN 50464-1
DC resistance measurement NEN-EN 505411
Temperature measurement {EEE Std. C57.12.00
Sound level measurement IEEE Std. C57.12.90
RV, measurement |EEE Std. C57.12.91
Partial discharge measurement
SFRA measurement
Verification of voltage ratio and phase
displacement
Low ambient lest on dry-type iransformer
Thermal shock test on dry type transformer
Condensation test on dry-lype transformer
Humidity penetration test on dry-type
transformer
Inspaction of the aclive part
3 AC Metal-enclosed AC voitage tes! 1EC 62271-200
switchgear and controlgear Lightning impulse voltage test STL Guide to IEC 62271-200
above 1 kV and < 52 kV and | Partial discharge measurement tEC 62271-202
prefabricated substations Temperalure-rise test STL Guide to IEC 62271-202 o
Temperature measurement IEEE C37.20.2
DC resistance measurement [EEE C37.21
Verification of degree of prolection ANSI| C37.54
R.LV. measurement ANSI C37.56
IEC 60529

c\‘if“f f'\’o\\
SN

"y 52(48 begn\ppro \d*bgr
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Dutch Accraditation Council RvA

Page 1 of 7




Annex to ISQ/IEC 17025:2005 declaration of
accreditation for registration number: L 218

of KEMA Nederland B.V.
High-Voitage Laboratory
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

Replaces annex dated: 26-1

No. Material or product

Type of activity

Internal reference
number

4 AC Insulation-enclosed
switchgear and controlgear
above 1 kV and £ 52 kV

AC voltage lest

Lightning impulse voltage test
Parlial discharge measurement
Tamperature-rise test
Temperature measurement

DG resistance measurement
Verification of degree of protection
R.LV. measurement

[EC 62271201
IEC 60529

5 Gas-insulated metal-enclosed
switchgear for rated voltages
above 52 KV

AC vollage test

Lightning impulse voltage test
Switching Impuise voltage test
Partial discharge measurement
Temperature-rise test
Temperature measurement
DC resistance measurement
R.1LV. measurement

{EC 62271-203
STL Guide to |EC 60517
|[EEE Std C37.122

8 High-voltage AC circuit
breakers

AC voitage test

Lightning impulse voltage test
Switching impulse voltage test
Partial discharge measurement
Temperature-rise test
Temperature measurement
DC resistance measurement
R.1.V. measurement

Test under wet conditions

7 High-voltage AC
disconnectors and
earthing switches

AC voitage test

Lightning impulse voltage fest
Switching impuise voltage test
Temperature-rise test

Partial discharge measurement
DC resistance measurement
R.L.V. measurement

Test under wet conditlons
Temperature measurement

NEN-EN-IEC 62271-100
STL Guide to IEC 62271-100
[EEE Sid C37.09

IEEE Std C37.013

NEN-EN 50152-1

IEC 62271-102
STL Guide to IEC 62271-102
IEEE Std C37.34
|EEE Std C37.41

8 High-voltage AC switChes

AC voltage test
Lightning impulse vg

Temperature meas
DC resistance meas

NEN-EN-IEC 62271-103
STL-Guide o £C 602651
NENUEN-I B 82271-104

/ HEEE Bid CITA A

1
AN i/ -~ \:}/ /
- N A
: e 4
g \\\:VOJ',}\” r', ~
ha iy —— .
Dutch Accreditation Gouncil RvA Page 2 of 7
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Annex to ISONEC 17025:2005 declaration of
accreditation for registration number: L 218

of KEMA Nederland B.V.

High-Voltage Laboratory

Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

RAAD VOOR ACCREDIT

7

2N
W\
Replaces annex dated: 2641‘0%

No. Material or product

Type of activity

internal reference
number

9 High-voltage AC contactors

AC voltage test

Lightning impulse voltage test
Partial discharge measurement
Temperature-rise test
Temperature measuremant

DC resistance measursment
Verification of degree of protection

NEN-EN-1EC 62271-106

10 Automatic circult reclosers
and fault interrupters

AC voltage test

Lightning impulse voltage tes!
Partial discharge measurement
Temperature-rise test
Temperature measurement

DC resistance measurement
Verification of degree of protection

IEC 62271-111/
|EEE Std C37.80

11 Busducts

AC voliage test

Lightning impulse voltage test
Partial discharge measurement
Temperature-rise lest
Temperature measurement

DC resistance measurement
Verification of degree of protection

|IEEE Std C37.23

12 | High-voltage AC swilch-fuse
combinations and
high-voliage AC fuses

ACG voltage test

Lightning impuise voltage tesl
Partial discharge measurgment
Temperature-rise test
Temperature measurement

DC resistance measurement
Verification of degree of protection

IEC 62271-105

JEEE Std C37.41

IEEE Std C37.74
NEN-EN-1EC 602821

IEC 60282-2

STL Guide to 1EC 60282-1
STL Guide to |EC 60282-2

g

ey

R e

Dutch Accrsditalion Councll RvA




accreditation for registration number: L 218

Annex to l'SO/lEC 1?02552005 decla.ration of HAAU V[][]H MEHE"HAH[ @

of KEMA Nederland B.V.
High-Voltage Laboratory
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018 Replaces annex dated: 26‘1‘0?/

No. Material or product Type of activity internal reference

number
13 | Insulators and AC voltage test {EC 60137
insulated bushings Lightning impulse voltage test |[EEE Std €57.19.00 %

Partial discharge measurement IEEE Std C567.19.01 5.
Test under wal conditions IEC 60168 :
Thermal-mechanical performance test 1EC 60383
Eleciro-mechanical failing load test IEC 60507
R.LV. measurement IEC 60660
Pollution tests {EC 61109
Temperature measurement IEC 62217
Visible corona test ANSI ©29.1, -2, -6, -7, -12,
Steep front wave fiashover test <13
Porosity test CAN/CSA C411.1

Visual and dimensional test

Galvanizing test

Thermal shock test

Thermal cycle test

Water absorption test

impact test

Test of housing: traoklng and erosion tests

S L

14 |Cables AC voltage test |IEC 60055
DC voltage test IEC 60141
Lightning impulse test - {EC 60502
Heal cycle vollags test 1EC 60840
Capagitance and tan 5 measurement |EC 62067
Partial discharge measurement NEN-HD 620
Insulation resistance measurement NEN-HD 632 -
DC resislance measurement NEN 3619
Temperature measurement BS 6622 i
Condition test of XLPE cable BS 7835
Water penetration test BS 7870
Bending test BS 7912
BS 7970
15 | Cable accessories AC voltage test IEC 60502-4
DCvoltage test I[EC 60055 g
Lightning impulse voltag IEC 60840 ]
Heat cycle voltage test IEC 62067 |
Temperature measure 83 HD 629Hj
Partial discharge meas re entQ
insulation resistance m s,u‘x; , 52‘0 ;
Test under wet conditions E Sid 48 ™ <§ \\ 4
Pollution tests Al : EE Stﬁ 404 \7 \ 1
s —— L i i K !i A
oH] i i A 5 i
\%A\\ s :% N 362*
iy ) Q*\/‘f”;
Nl T ‘\
Dutch Accreditation Council RvA Page 4 ef 7 E ‘




0 : c ' jm
gggri)éittatliir? ?oEr ?el)i?sotrzast:lggonsu?neb;?:n?_tlg ? BOf HAAU V [] n H AEE H E n H@ m\

of KEMA Nederiand B.V.
High-Voltage Laboratory
Arnhem

Sl s

This annex is valid from; 26-03-2014 to 01-04-2018 Replaces annex dated: 26-10-2041___ |

No. Material or product Type of activity Internal reference -
number i

16 | Current transformers AC vollage test NEN-EN-IEC 60044-1 v
Lightning impulse voltage test NEN-EN-IEC 60044-6
Switching impulse voltage test IEC 60044-8
Temperature-rise lest

Capacitance and tan 8 measurement
Partial discharge measurement
Accuracy test

Test under wet conditions (
Temperature measurement g
inspection of active part

17 | Voltage transformers AC voltage test \EC 61869-1
Lightning Impulse voltage test IEC 61869-3
Switching impulse voltage test IEC 61869-5
Temperature-rise tast IEC 60044-7
Capacitance and tan & measurement
Partial discharge measurement
Temperature measurement
Accuracy test

Test under wet conditions

Leakage lest

Inspection of active part

18 | Capacitors AC vollage test tEC 60358 .
Lightning impulse voltage test IEC 60831 :
Capacitance and tan 8 measurement IEC 60871 \3‘ I
Temperature measurement & s
Test under wet conditions gl
Thermal stability test
Short-circuit discharge test
Endurance test

Sealing test

Self-healing test
Destruclion lest

Ageing lest

(EC 60099 k)

19 | Surge arresters AC vollage lest o | JE
B el SO TSP ~NEEE Std C62.11 . ...

1 Lightning impulse voltage test -
Switching impulse voltage test
Current impulse test
Pollution tests
Partial discharge measurement
} Temperaiure measurement
Ageing test
R.| LW

i 4 156 1P SR ESTRIN

Durtch Accreditation Council RvA




Annex to ISO/NIEC 17025:2005 declaration of
accreditation for registration number: L 218

of

KEMA Nederland B.V.

High-Voltage Laboratory

Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

AAAD VOOR ACCRE

ATlE @

,_-Q/’é
Replaces annex dated: 26-10-20

No. Material or product Type of activity Internal reference
number
20 | Reactors AC voltage test IEC 680076-6
Lightning impulse voltage lest |EEE Std C57.21
Switching impulse voltage lest
Temperature-rise test
impedance measurement
) AC resistance measurement
( Power measurement
DC resislance measurement
Temperature measurement
Acoustic sound level measurement
Verification of voltage ratio and phase
disptacement chack
21 Compression and mechanical | Temperature-rise tes! IEC 61238-1
connectors Temperature measurement
DC resistance measurement
Mechanical tests
22 | Protection relays & substation | Functional requirements 1EC 602551
automation equipment IEC 60255-8
IEC 60255-12
IEC 60255-13
|EC 60255-16
1EC 60255-127
IEC 60265-1561
IEEE C37.112
Product safety requirements |EC 60255-1
IEC 60255-27
EMGC requirements IEC 60255-1
|EC 60255-26
IEC B0255-22 series
IEC 60255-11
[EC 61000-4-2
|EC 61000-4-3
IEC 61000-4-4
IEC 61000-4-5

53600 tk‘@%hlb(‘/} .

i cmeog?tfze‘"“ \\%;';:-.

ICEF/C37.90.1
IEEH, 637.9 ‘f\

IEEE\C?;M e //x

Duteh Accreditation Council RvA

‘\‘ "+ \\\ HP{ \‘f?;
,;\ \(J Ty \\Qg@?
N

Mphp Sy

N

N

]




Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 218

of KEMA Nederland B,V,

High-Voltage Laboratory
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

RAAD VODR ACCREDI

Replaces anhex dated; 26-10-201

No, Material or product Type of activity Internal reference
number
Protection refays & substation - .
automation equipment Energizing quaniities IEC 60255-1
Climalic environmental tests IEC 60255-1

1EC 60068-2-2 tests Bd, Bb
|EC 60068-2-1 tests Ad, Ab
IEC 60068-2-14 test Nb
|EC 60068-2-78 test Cab
IEC 60068-2-30 test Db

Mechanical environmental tests

|[EC 80255-1
IEC 60255-21 series

23 | Electrival Energy Maters Tests of
- insulation properties,
- accuracy requirements,
- disturbances of long duration,
eleclrical raquirements,
electromagnetic compatibility,

- the effect of climatic envirenments,

- _mechanical requirements.

IEC 62052-11 and
IEC 62063-11/21/22/23
EN 50470-1/2/3

- Direclive 2004/22/EC,
annex |, B, F and MI-003

Remark o .
"in accordance wilth” is applicable for all standards,

BRulch Acoreditation Coundll RvA

Page 7 of 7




1.

A7.4P1/1
~ CTOJIMYHA PErMOHAITHA 34PABHA UHCTTEKLINSA
Cogpun 1000, ya,"Hap Cumeon” e 169 4, n.x 1303 . -
T Temd/pare 931 13 39 e-mail aok@srzibg ‘_'/%’ B

OPIAH 3A KOHTPOJ1 OT BUAA A

CEPTUDUKAT 3A KOHTPOI!
No 170578 / 13.04.2017 r

MaeHTudMKaLMA Ha KineHTa:

"Xronmait Xeeu Muagnerpuc Ko Brarapus™ AJl/ 6y, "Poxen' Ned1, rp. Codst Hpaiino
ITaynon PaiikoB - 0TTOBOPHHK KAYECTBO, 3asBIeHHAe Ne170578 /21.03.2017 1.

MaeHTubUKaLmMs Ha KOHTPOAMPaHWa 0BeKT/NpoayxT:
3a80/1 32 IPOH3BOACTRO HA TPAHCHOPMATOPH H CTHIALHM PETYNATOPY - 0GEKT B-EKCIFIOATAHS

Gyn, "Posxcen'’ NedI, rp. Codusnt

KoHTponvipaHu napameTpu.

XHMKMUYHHA BreéHTH BLB Bb2AyX Ha paboTHa cpena

XUMHIHY BFeHTH BbB Bb3ayX Ha paboTHa cpega-npax

Bsest npobaTa/mspbpuiki konrpona: Kamemis Terapiosa - 3. npofosuenat PXHKC

3AKNIOYEHHUE:

KOHTPONUPAHWAT NAPAMETBHP HA NPAXA MHXANIABUNIHA GPAKLNA CHOTBETCTBA HA
M3UCKBAHMATA HA HAPEOBA Ne13, OBH., OB, BP. 8/2004 r.

KOHTPORMPAHKTE XUMWYHK ATEHTH BEIMEPOAEH OKCKA, AZ0TEH QUOKCWA Y MACHEHW
AEPO30/ CHOTBETCTBAT HA WV3NCKBAHWUATA HA HAPELBA Ne13, OEH., 1B, BP. 8/2004 r.

MpunoXeHne: HepasgenHa vacT OT HacToRwuUA "CepTrdmKaT 3a KOHTPROT’, chIbpKaly
o6uwo 7 cTpaHuuu, ca Mpotokon /m No No:

170578-3-10201 / 11,042017r. / 2 crp.
170578-3-10501 / 11.042017r. / 4 crp.

KOHTPON OT BM

a-p B. Mioukanosa [/ /% nxd
ER

% ey S R VS
CLOTBETCTBUETO! o7 /iy B NN

He ce gonycka 3noNsBaHeTo Ha KONUA OT HACTORWWA CEPTUMKAT YNK Ha HACTH OT HEeTo
OCBEH C MUCMEHA Pa3PeLLSHNe Ha opraHa 3a KOHTPOoN, wsaan ceptidhukara. CepTipuraTsT MOXe
Aa Obae OTHET Npy HeNPaBOMEPHO NO30BABAHe WNIA HenpaBwnHa ynoTpeba.

N3BLplunmn/OLeHKa

Ovneuarano Ha 18.04.2017 r. 08:25:57 Cmp. 1om 1

>

t



OKA7.1112/102-01

MWHUCTEPCTBO HA 3JIPABEOHAIBAHETO Capausua 1
CTOIHYHA PEFTMOHATHA 3JPABHA MHCHEKIIAH Beuko crpanmiy 2
Y, “BPAH” Ne 20 :
TUPEKITSA “JTABOPATOPHY M3CHEIBANIAY A"
OPTAH 34 KOHTPOJ OT BHI A

HPOTOKOJI

VI “BAP CHMEOH” Ne 169 A

_ OT KOHTPOJI HA HPA :
T PABOTHA CPEAA i

Ne 170578-3-10201 11.64.2017 .

ASH MEeCell POAHHA
1. OBEKT:  3abof 3a IPOM3BOICTBO Ha TPaHCHOPMATOPH U CTHIAHH POry/iaTopd / 00EKT B eKCIUIOATAIIHA

2, ADPEC: GyuL. "Poxen" Ned 1, rp, Codna
3. 3A(BUTEJ: Usaiino ITaynor Paiikon - OTTOROPHUK KauecTBo, JassieHne Ne170578 /21.03.2017 r. / "Xronnait Xesu
HAupserpuc Ko Bearapua” AJL/ 6yn. "Poxen" Nedl, rp. Codua

4. KOATPOJMIPAHU MAPAMETPH: Huxanabmina dpaxmgs

THH IIPOBOB3EMEH @HITHP OII-15
15, HAYHH HA ITPOBOB3EMAHE: crammonapHo

5. PABOTHO MHCTO K 1 : TIlex TpancdopMaTopy - 3aBapkH, YaacTek "MoHTaX"

saety 24 wpabmomara- 10 mpodechs MOHTLOPH exconosmuust 4 paGoTHO 8

hacic] Hi Jna /6p./ i/ BpeMe

/6p./ fa/

JATA HA IPOBOB3EMAHE: 05.04.2017 .
7. B3EJI IPOBATA: Kameinnst Terapkobpa - H3MERHKTE NPoSoB3eMan
8. TEXHOJIOI'HWYEH ITPOIEC: 3apapspane Ha HAMOTKH ~ IPEKLCHAT
fAenpersCHAT; NpeKBeRaT/

9. B HA CHOPBAKEHUETO:  /vamuns, nucranauns/ OKCIDKCH

10, I3ITQIBBAHM CYPOBYHM ¥ MATEPHAJM:  MeIHH HAMOTKE, METAIH

11. BEHTHJAIIAS: ecrecTEeHA asparlis

Jevip, cnoToste /

12, HOPMATHBHH H3UCKBAHUSA: HAPENBA Nel3, o6n., JB, 6p. 82004 .

13. METOM 3A KOHTPOJ: BAC2200:1985; BAC EN 689:2001; BIC EN 482:2012+A1:2015

14. CPEJACTBA 3A H3MEPBAHE:;

IIPOBOB3EMHA ATIAPATYPA 2Ax20B npeRT. N 1

AHAJIMTHYHA AHAPATYPA  MIIDJI-8 menT, Ne 11473, CK Ne832/10.09.2016 1.
Besua encxrponna ACCULAB ATILON ATL 224-1 ED2245  muest. N 22309926, CK Ne41/19.05.2015 1. \
TepMOMETED XHBAYCH HIGHT. Nz ven. NedA, CK Ne82J/16.10.2015 1, :\) _'
Baposmersp aHeponacH uneHtT. Ne 3272, CK Ne33-HH/04.08.2016 . Q
Cenapartop (MHKporiIon) 3a 20 Vmin HReHT. Ne NoSG-9, CITNel24/11.11,2016 . Ry
ENeKTpoHEeH CeKyHIOMep umeHT Ne yom Nel, CK Me0783/06.06.2016 1. N

foTaugonapia, BEPCOHARHG

.- r e e e —— . . e e - S PRPPRORDEISP. g £ 1\ DY AN
16. B IIPAX: Tpax x&ene3eH (OKCH/IH, aTIOMEPATH, HIJIAKa, CTOMaHE, TYTYH), ChIBPIKAIT TT0,1 2% CB. K, gghmmgg\.»’_ 7
XHOKCHZ B pecTTHpalHHATA (paKiH] / Ay / oo o
’ ) 9] -
17, PEIYATATH OT KOHTPOJIA: - i s
KACETA Ne WuxanabunHa 14 !
thpakyua
Pecnypabunqa 15
e DpaKgUA e
OEBUT WMnxanaSunxa 20
ACNUPUPAH  [paKuna
BLaayx PecnupabunHa 20
dm® /'min dpazuua
MPONBIKUTEN-|Vinxanatunna 180 _cfmme
HOCT HA ppak el
MTPOBOB3EMAHE Pecnupaﬁunﬁa 7 180 4
/min/ (ppakLmua

7y

~

¥
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OKA7.1172/102-01

TpaHHIA 2
Bdguico cTpauHim 2
TNIOKA3ATERNY Cpepno- FPAI:{M'-IH!JI KPAT- X BEHHA
npererne-|  CTOMHOCTU HOCT "
comor. | 1o |Gpendortl| - . - BOFEL] | HMBO,.
TpaUKA TAPAME-
mgim® ThP
MNPYBEC, mg Hrxanabunna 1,1
hpaxuus
Pecanpabnnsa 0,8
cbpaxLus
Vo, dm® WHxanabuniea 3120,8
ppaxuus
Pecanpaun+a 3129,8
(pparura
MACOBA MHxanabnnHa 0,35 0,18£0,002] 8,0 0,03 WHX, .
KOHuEHTPQA- cppamuﬂ
LA, mg / m Pecnupatunia 0,19 0,09+0,004 pecn. dp.
chpaxuma
% pecnnpabun-naj 50,0
dpakms
CBOBOAEH WhxanabunHa
" MUMEB
e e
CBOBOJEH MHxanaBunHa
KPUCTANEH thpaKLus
CUMLIMEB
Pecnupadnnysa
AWOKCKHA, % chpaus
A3SBECTOB % ta asbecra
FIPAX
Gp. BnakHalcm®
Sabenexka: Peaynratiire OT H3CNGABAHNAATA C¢ OTHACAT CAMO 33 }compompaﬂaﬁ-rrp{)ﬁa.
13BN eHNA OT IPOTOKO/A He MOTAT 12 ¢& PasMHOkapar Ges TacMeHoTo ehracie Ha OKA.
HacroansaT DPOTOKON ¢ HEPAINSHA ¥ cror “CEPTUOHKAT 3A KOHTFOI", Ne 170578 /2017 r.

Wndopmaussra, TOTYIEHA B PONESE Ha KOKTPOIHATE NCHRDCT-C-KOR(ARRHIHATHA,

IMPOBEJ KOHTPOJIA EM. HOHOB‘Aff

W M3BBPIIIAL /
OLIEHKA HA ((pantsans, TIOATIHAC)
CHOTBETCTBHETO:

( or HAYAJHVK GTAE ODXHAKC: B. HOPTAHOBA

v
(hantmnyst, TTOTHIC)




OKAT7.113/105-0%

Crpannua 1
Bouuko crpanmy 2

MHHHUCTEPCTBO HA 3IPABECGIIAZBAHETO
CTOJIYHA PETHOHAJHA 3/IPABHA WHCIIEKHASA
VJI. “BPAIISI” Ne 20

JAAPEKIHSA “NABOPATOPHU WICIEABAI A"
OPI'AH 3A KOHTPOJI OT BUJ A IIPOTOKOJT iy

YL “OAP CHMEOH” N 169 A OT XUMHAYEH KOHTPQJL ,
e o — XAMWYHH ATEHTH BBE Bh2TYX A

‘HA PABOTHATA CPEJIA
Ne 170578-3-10501 11.04.2017 r.
‘ JEH MECCH, roaiHa
1. OBEKT:  3aBom 3a OpOM3BONCTBEO HA TPAHCHOPMATOPH H CTHIAIHN PErYAATOPH / 00EKT B EKCIIOATALIHA
2, AIPEC:-  Oyn "Poxer" Nedl, rp. Codus

3. 3ASIBUTEJL:  Hpaiino [ayHos PalikoB - oTTOBOpHHK Kadecto, 3assnenue Nel170578 /21.03.2017 r. / "Xionnait Xern
Hnmperpre Ko Bearapus" AL/ 6yt "Poxen” MNed 1, rp. Codux

4, KOHTPOJH‘B’A‘H]/_I ITAPAMETPH: Buoriieposiek okenn

A30TeH BHOKCH]
5. IATA HA TIPOSOHABHMPAHE: 05.04.2017 T,
B PatoTrno MaeTo Bpoit Exenosnnus Benrunanusa
paboTHuI B YACOBE
1. |Oex manchopmaToped - 3aBapKit 24 4 £CTeCTREHA
aepausa

6. B3EJI POBKTE: Kansemin Terapkosa - u3meHuTes npobopzeMay
7. JIPHCBCTBANLMPEICTABHATE HA OREKTA: Esnoxus (DHJIHIIOBB. OXpaHa Ha ThyIa

fuMe, damunis/

8. HOPMATHBHHM. M3UCKBA LS HAPEJIBA Nel3, o6H., JB, 6p. 8/2004 r.
9. METOIH 3A-KOHTPOMA: BJIC EN 689:2001; BHC EN 482:2012+A1:2015; MeTomsueckn YKa3aHHS 33 ONPEACAAHE HA TOKCHUHH

Fa30B¢ ¥ NADH BEB BE3AYXA.HA paboTHaTa cpera o nnnexmo«xonopnmem}rqm{ METOMH, KHHIA 2, M3
MA, HUXII3, Capysrenne "Xarurect”, 1987 r.; OKA7.ITIK3-1

10. CPEACTBA 3A-U3SMEPBAHE:
wnenr. N 12923 CII Ne95/02.09.2016 1.

JHperepos Mex
HHL TpuOHyKH mpent. Ne 3711-2 /2017, 2211-2/2015

11, YCHIOBHA TP TIPOLOHABIPAYIE:

<

XUMWYeH:arenT| Asoten nrokeyy | Brrieponen 1
OKCHZ (
lMokazaTten
Bpoii npobu no nerepsmmm P 1 P 2 2 2
Yac Ha WHTepBana I v | v
(Be6ut Ha acnupwpatie— | 0 | | 1o I 1 ) I R
drm¥min .
Vt - dm? 1 1
Vo - dm? 09 09 .
ATMocthepHO HamsraHe —~ 714
Hgmm .
Temneparypa - C* » ) ] //: ” N (\-_"L
Ekcnoauuus & uacope o2 ) L |2 ) L5/ (g") “\‘f
/ \gﬂ g -

“




OKA7.1173/105-01

. ) .

: " Crpanuma 2
12, PEZVJITATHA OT KOHTPQJIA: C Bormixo cTpasmi 2
Cpenso- \3 I'panngna

nIpeTerjieHa finocT
mg/m 3

Merog 3a kourposn| KouuenTpanHs Ha
XUMHYHHS AreHT B
mg/m 3 Ha HHTEPBAIN | KOHHEHTpaund (

Mo XuMAdeH AreHT

— e - m o mg/m* <]
] . . o )emmr. | umr. | ner Zﬂm
1 |BovrueponeH oXcHA MeTtomgno 8,5 7.7 7,7 3,95+£0,42 0,0
yKa3aHHe ) ~
"Xururect" 87 1. ;
2 |A30TeH IHOKCHI MeTtonuano 1,03 0,7 0,9 0,4240,25 4,0
YKa3aHHe
"Xarurect" 87 r.

3abeneRKa; Pe3yITATHTE OT HICHSABAHHAT C& OTHACAT CAMO 33 KOHTpONUpanata npoba.
H3s/eyenua OT MPOTOKONE HE MOLAT /13 CE PA3MHOMXKABAT 063 MUCMEHOTO CRIAACHS HA QK.

Hacroawuar npoTokon ¢ Hepanenta uact o1 “CEPTHOHKAT 3A KOHTPO"  Ne 170578 /2017 r.
HrbopMauyaTa, NORYIEHA B NpoLeca /3, ouTpoHaTa ASHHOCT € KOH(DHISHIHANHA.

TPOBEJ KOHTPOJIA EM. TIOTIOBA./7/

H3BHPINIA //
UIEHKA HA (antmmi, IIO,EUTHC)/ I"'
CHOTBETCTBHUETO:; \‘Q
1 HAYAJHHK OTIEX G®XWKC: B. HOPHAHOBA
(thammnmsg, HOMIIHIC)




OKA7.1 113/105-01

Y. “BPAHIST”

I‘%MI"iH‘LIfI(L‘T.EPC’I‘ BO HA 3/IPABEOCIIAIBAHETO
CTGJIMYHA PETCHAJHA 3)IPABHA MHCIIEKIMSA

e 20

JUPEKNHA “AABOPATOPHH M3CHAEABAHIA
OPTAH 3AKOHTPOJI OT BUJ A
YIL “OAP CHUMEOH” Mo 169 A

1. OBEKT:
2. AIPEC:

Ne 170578-3-10501 11.04.2017 r.

HEH MECCL rogHHa

3aBo[I 34 IPOM3BOMICTEO Ha TPaHCHOPMATOPH H CTRHANHH perynatops / 06ekT B eKcrIoaTanis

Oyn. "Posxen" Ned1, rp. Codmist

Huanerpre Ko Brarapus” AL/ 6y, "Poxen” Nedl, rp, Codus

4. KOHTPOJIHPAHH ITAPAMETPH: Macnenu asposoni
5. IATA HA TIPOBOHABHPAHE: 05.04.2017 .

Crpanuua 1
Benako crpanumg 2

9. METOJH 3A KOHTPOJI:
10. CPEACTBA 3A U3MEPBAHE:

TepMOMETED KHBAYCH

" Ne PafoTHo MsicTo Bpoii Excnosunus BenTwraigs
o paboTHHIH B yacope
2. |Oex tpancopMaTopH - IpH BakyyM (miTep npeca 10 4 eCcTeCTBEHA
| - xarne "Monrax" aepamus
6. B3EJI ITPOBUTE: Kamenmn Terapkosa - H3nbiEATEN IpaGoB3eMay
a TPV

3. JAABATEJ: Hsaiino [Taysos Palixos - oTroBopHEK kadecTro, 3assnexue Nel70578 / 21.03.2017 r. / "Xioupait Xepu

7. MPUCHBCTBAJ TIPEACTABHUTEL HA OBEKTA: Esxoxwst @uimiiiosa - 0Xpana o

. YCHIOBHA ITPA IIPOB(-)HABI’IPAHE:

8. HOPMATHBHH U3HCKBAHUS: HAPE,IEBA Nel3, obu., /1B, 6p. 8/2004 1.

Actparop uneHT. Ne  96/98022

Besna enextponna ACCULAB ATILON ATL 224-1 umeHT. Ne 22300926, CK MNe41/19,05.2015 T,
ED2245

UV-VIS "Lambda 25" . HzeHr, Ne  101N6012605, CKNe2/23.10.2015 1.
MIID -8 upenT. Ne  16954,CKNe830/10.69.2016 1.

HIeHT. No 4A, CK NeB2J/16.10.2015 1.
Bapomersp aneponnen uoeHT. Ne  3272,CK Ne33-11H/04.08.2016 1.

fume, bamynus

BJIC EN 689:2001; BJIC EN 482:2012+A1:2015; BJIC 16406:1986; OKA7.11TK3-2

Mokazaren

XVYMUYeH areHT MacneHH

ACpO3IH

Bpoii npobu o ukTepeann| " ; T

Yac Ha wuTepeana

Oedur Ha acnupupaHe — 10416

Exenosvuus B vacoBe y 1 2

dm?¥min-

Vt - dm? 10

Vo -dm® e N N

ATMOCHSPHO HanAraHe = | 41, | /;, e

Hgmm P4 70l . §

Temneparypa - C° 200 ﬂ { vl (‘i"\’ \en
FIWSED

/]




OKA7.1113/105-01

a I

‘ Crpanuua 2
12. PESYATATH OT KOHTPOJIA: Benuxo crpanui 2
Ne | XuMHYEH areHT Merox 3a kourpos;  Konuentpaiusa Ha Cpenso- Fpannyna
XHMHRYHHS AreHT B npeTeryieny,. etTofinoet
mg/m 3 Ha HHTePBATH | KOMUEHTRALIS mg/m 3
i n | o mg/ '
HHT, | MHT. | HHT,
1 [MacneHn aepo3ois BAC 16406 o) TIOJL nox, oy 'KO \ 5,0
KO | TKO | TKO

BabeserKas Pe3yIITaTiTe OT HICTEHBAHIETA 0C OTHACKT CAMO 33 KOHTPORRPAHATA NIp0Ga. f

MI3B/1eHeInIT OT APOTOKONA HE MOFAT ZiA € PAIMHOMABAT 0¢3 ITHeMenoTo cuTiacke Ha OK. Crr—— =

HacToSmpAT NpOTOXOI ¢ Hepanensa yact o “CEPTHMUKAT 3A KOHTPOII"  Ne 170578 /2017 1,
VindopnaliiaTa, TIOAyYeHa B IPOLIECa Ha ?npomcm JeisioeT e KoHdaeHananma.

TPOBEJ KOHTPOJA EM. IIOXIOBA % '

B 3B PIIA '

OIEHKA HA (bamums, noamHc), \
CBOTBETCTBHETO:

HAYAJIHMK OT/IE] OXIDKC: B AOPTAHOBA
(tbamurmas, IOMIHC)

( m

g

i

amA |

i
.o

R

L3




</ DK13-1-1

S
OPTAH 3A KOHTPOJ ot Bupa C nipu HAS KOHG@ Kelo)s

rp. Codpun, x.«. ,,OBua kynen 1”, 651, 430, Ten. 02 423 80 87,
1— GSM: 0896 300 159, dake: 02 956 12 35, e-mail: naia2007@abv,bgwféf”
Ceprudinkar 3a akpeautauus per. No 86 OKC/ 02.02.2016 r., BanuaeH go 30.04.2017 ré ‘

u3aaneH or A BCA, cranacHo MavMckBaHKATa Ha cTtadHgapt BAC EN ISOMEC 17020«
L—-_“-

CEPTUDUKAT 3A KOHTPON
Ne 2917/ 22.03.2017 .

1. aeHTbukauma Ha knueHTa;
»XioHgan Xesun Ungberpuc Ko. Brnrapusa” Al — ,
rp. Codoun, 6yn, ,,Poxxen” Ne 41 (

2. VipeHTudmkauma Ha KOHTpoOnMpaHusi O6eKT:
3aBoj 32 NPOU3BOACTBO Ha TPAHC(HOPMATOPH M CTHLRANHN peryiaropmu —
rp. Codpus, 6yn. ,,Poxen” Ne 41

3. KonTponupaHu napamerpu: _
3.1. TemnepaTtypa Ha Bb3JyXa, OTHOCHMTEAHA BRAXHOCT Ha Bbagyxa u
CKOPOCT Ha ABMXEHWE Ha Bb3ayxa

4. 3akmioueHne (OUeHKa Ha CbOTBETCTBMETO) OT U3BLPLLIEHMS KOHTPOI: !
4.1. KoHTponupaHuTe napameTpu Ha MUKPOKNMMaTa - TemMneparypa Ha
Bb34yXa, OTHOCUTESIHA BITAXHOCT HA B'bL3AYXa U CKOPOCT HA ABWKEHME
Ha BBb3Ayxa B obekT — 3aBoA 3a NPOM3BOACTBO Ha TpaxcdopmaTopn U
CTbnanHu perynaropu — rp. Codmsa, 6yn. ,Poxer” Ne 41 cboTBEeTCTRBAT Ha
AONYyCTUMUTE  [PAHUYHM  CTOMHOCTM  CLIAACHO  U3UCKBaHMSTA
Hapenba Ne PL}-07-3/ 18.07.2014 r. (1B, 6p. 63/2014 ).

¢

P I
L]

Mpunoxenue: MNpotokon Ne 2917-1 oT 22.03.2017 1. e Hepasgent
CepTHdUKaTa 3a KOHTPOn, o510 4 cTp.

% e
A /

Dara: 22.03.2017 r.

N
-

-+

He ce ponycka nanonseatsTo Ha FONMMA OT HACTOALMA CEPTIDHKAT 33 KOHTPON MITH HA YACTH OT HEMO OCEEH G NHKCMEHG pazpeuteHye-Ha
Oprana 3a KOHTRON, u3Kan cepTuukara. CeprudukaTbT MOKe Aa G118 OTHEY NPK HEeNPaBOMEPHO HO30BARAHE WY HENpaBwnHa YnoTpeba,
13




OPIFAH 3A KOHTPO/ ot suga C npu HAA KOHCY T 00H
rp. Cochus, x.k. ,,OBua kynen 17, 611. 430, Ten. 02 423 80 87, '

GSM: 0896 300 159, (pakc: 02 958 12 35, e-mail: naia2007@abv.by
Ceprucpukar 3a akpepurauus per. Ne 86 OKC/ 02.02.2016 ., BannaeH 0o 30.0
usgane ot MA BCA, ckrriacHo nanckBaHusiTa Ha ctadgapr BAC EN ISO/EC 17020:2012

“TIPOTOKO i
e - Ne-2947-1/ 22.03.2017 roguua
OT KOHTPOS HA MAPAMETPUTE HA MAKPOKITAMAT

1. KnveuT; . XroHgait Xeeu Mingwserpuc Ko. Bunrapns” A —
rp. Cochus, 6yn. ,Poxen” Ne 41

(WABHTUDUKALUA HE KITHEHTA)

2. OBexT; 3aBopj 3a MPOU3BOACTBO Ha TPAHCHOPMATOPU 1 CTHLNAINHU perynaropu —
rp. Codun, 6yn. ,Poxen” Ne 41

{(HaumeHoBaHWE, BYA HA obekTa, NOAOBEXT, 8Apec)

3. Bup Ha ofekTa; Ha 0BeKT B eKcrioaralus
(Ha HoB wru B ynoTpeBa/ekcnnoatalun oGekT/ChopLHENNS)

4. OcHoBaHue 3a KOHTFona': 3aseka Ne 1629 ot 20.03.2017 r.
aafABKa/sbanaraTenHo nueMo Ne.../gaTa..., porosop Ne.../iara...)

5. KoHTponupaH napameTsp:

5.1. Temnepartypa Ha Bb3ayxa, °C \
5.2. OTHOGHTErHA BNaxHOCT Ha Bb3ayxa, 9%

5.3. CKOPOCT Ha [BWKEHVe Ha Bb3gyXa, m/s

6. HopmaTlBHU aKTOBE:!
6.1. Merop 3a koHTpon: BAC 16686
8.2. Hopmatuehu usuckeanus: Hapenba Ne PA-07-3/ 18.07.2014r. ({18, 6p. 63/2014r.)

7. Ycrosus Npy KOHTpona:

7.1. Mepyiog Ha roanHarta: cTydeH
letyaeH, TorbN

7.2. ViaTouruum Ha abHOPMEH MUKPOKIUMAT. HMa
7.3. Bua Ha u3nonasaHoTo oTonrieHue: LienmpariHo rapHo 3a riosuyuu Ne 1, 2, 3, 4, 5,

11, 12 u 13; KonduyuoHepu 3a nosuyuu Ne 14, 15, 16,/1;?’»,’—"{33-:‘20,\ 1,22 23 24, 25u2
3a nosuus Ne 18 @ XfOAz{;‘ ]
7.4. Hannuue Ha BeHTUNaUua: dJa ; B ‘fé
7.5, Hanudre Ha KnuMaTU4Ha MHCTanaums: P
A
8. PesynTaTn OT KOHTpoOna: é‘
v N e '/o"i\:z}' ' e
' O AN OFHOCUTERHE ™ =T~ —CHOpoLL.Ha
Temneﬁ*r- Qa)l/_ljgmcf_/:?m
MACTO HAa KOHTPOA Kate- - LI BRamHOCT Ha ABWKeHHe Ha
Ne Bk3ayxa, T°C
{Luex, y4acTHK, noMelleHne) ropus Bb3fyxa, 0% BbL3gyxa, m/s
no
W HAMMBHOBaHue Ha pabora o/
pes - Nauncneru- WauvcneHu Wauuncnenn
paboTHOTO MACTO J::; Hopma . Hopma
CTOMHOCTH CTOHHOCTH CTOMHOGTH
1 2 3 4 |4 6 7 8 I -
Lex ,,M31{" —yqachK(,«P/pe,qu” ’i'ﬁ‘:é_
1. KoHTponHa To4Ka - Ha4ano CTGI)V 205-212 | 15-23 ;'35,8—38,8 30-75 0,08-0,10 | o 04
2. KoHTpOnHa TOUKa ~ Kpar CToP 20,4-21,0 | 16-23 35,7-37 .4 30-75 0,07-0,0¢ | Bo04
cTpaHuua: 1 )

NoxymenT: ©K13-2-2
obwo crpanuum: 3



1] 2 ] 3 ] a4 5 ‘6 7 179

Liex ,M3L" — manko xane | - ;//“
3. KoHTpornHa Touka - Havyano - CTeP | 21,0-21 8 15-23 3514-38,7 30-75 0,08-0,08~] . Ho 0,4 '
14, KoHrponna Touka - kpait CTeP | 21,0-21,8 | 1523 35:9-38,6 30-75 0,07-0,10 | Ao 04 |
. Uex ,M3L}" - ronamMo xana !
5. KoHTponHa Touka - Havano CioP | 184-19,2 | 15-23 36,'ﬁ-40.0 3075 | 0,12-0,156 | Do 04
8. KontporiHa rouka - cpeaa CToP 18,6 -19,2 | 15-23 37,!9-40,7 30-75 0,12-0,14 | Ho 0,4
7. KoHTponHa Touxa - kpan CTap 18,3-19,0 | 15-23 36,9-39,8 30675 0,13-0,16 | o 0,4
EMA ~ TABOPATOPWA ,,CTBNASEH PEIYNATOP”
8. 3ana ,TUosu UanuTRaHUA" CToP 20,3-208 | 15-23 35,4-38,6 30-75 0,07-010¢ | o 04
9, Sana "BMCOI:OBOHTOBM CToP 17,8-18,56 | 15-23 38,2-41.6 30-75 0,07-0,09 | Ao 04
M3NUTBAHUS
Llex ,, TpaHcthopmaropyn®™ - YyacThk ,,MoHTam”
10. | KoHTponHa Touka - Hauano CToP 19,8-20,7 | 15-23 33,2-37,0 30-75 0,15-0,19 | Oo 0,4
11. | KoHrponHa Touka - Kpait CToP 20,2-20,9 | 15-23 34,3-37,6 30-75 0,09-0,11 | flo 04
Uex , TpaHcthopmaropu” - YuacThk ,Bakyymucrn” ( -
12. | Bakyym cpountsp npeca CToP | 206-21,4 | 15623 | 31,7-346 | 3075 | 0,08-0,10 | Ho 0,4 '
13. [NapokoTenka ueHTpana NP 24,0-24,5 18-25 33,5-35,6 30-75 0,03-0,086 | Ho0,2
Uex ,,CTBNANEH PEMYAATOP" — Opuc Otaen , TexHonorden”
14. | Kontponsa Touka - nsso NioP 223231 | 18-25 35,2-38,6 30-75 0,03-0,05 | fOo 0,2\
15. | KoHTponHa Touka - ASCHO Niop 225232 | 1825 34,4-37.5 30-75 0,04-0,06 | o 0,2
OTAEN ,ECP” ' \
16. " [ MexanuuHa PaBotvnavua CTeP | 21,1-221 | 15-23 32,6-35,0 30-75 | 0,04-0,07 | Ao 0,4
17. | Enektpo Pabotunuuua CTdP 204-21,3 | 1523 32,0-35,6 30-75 0,03-0,05 ; o 0,4
18. | KomnpecopHo nomewieHne CTopP 19,6 -206 | 15-23 34,8-37,86 3075 0,16-0,20 | Ao 0,4
' ' AAMUHUCTpaTHMBHA crpaga - eTam 3
19. | Oprcotaen EOP" . | noP | 219-22,9 | 1825 | 364386 | 3075 | 008005 | fio 0.2
. ALMUHUCTpATUMBHA-Crpaaa - eTax 4
Odpuc EMA -- xoHTpONHA ' _ ]
20. nep 23,0-241 | 18-25 | 346-37.8 30-75 | 0,02:005 | Jo0,2
TOUKA NSIBO .
Odme EMA — korTponta ~ ' . (
21. . JNibp 23,0-240 | 18-25 34,6-38,4 30-75 0,03-0,07 | fo0,2
TOYKA JACHO .
Odbvic Otaen Mpogaxdu j
22, | TpancdopMaTopu’~ | NP | 229-239 | 1825 | 36,0-386 | 30-75_| 0,02-0,04 | f002 | . .. __
KOHTPOIHA TOUKA JABO -
Odbuc Otaen JIpogaxtu
23. | tpanchopmatopu” — NepP 22,7-239 | 18-25 34,1-37,9 30-75 0,03-005 | o 02
KOHTPONHA TOMKA ﬁﬂCHo
24... | Ochmec "Busnec pasautue”.... .| . NOP .. | 23.4-242.] 1825 | 350370 | 3075 . {0,02-}3§Z: ?ﬁ%@l‘a\;
g5, | Qbve Tponaidu crenantii NOP_|-230.239 | 1825 | 357389 | 30-75 ﬁé‘-’é" 6 {no gw \
perynatopu’ T / 3 = e
26. | Odug “Tnases HOpuckoHcynT' /ﬁéP @ -2%211,{ \214\?{\ 18-26 | 31,8-34,7 ¢ ‘0‘04 i‘?ﬂo O-:{‘Z’? '

Aoxyhent: ®K13-2-2 " R - it cTogHHLa: 2
0BWo cTpaHuLy: 3




9.3abenexxa: L _ -
0.1, PeaynTaTiTe OT KOHTPONA C& OTHACAT CaMo 3@ KOHTRONUPaHWUA oBeKT 1 KbM gatire H Frpona.

9.2. MpoTokon Ne 2917-1 ot 22.03.2017 r. & HepaadernHa yacT oT cepTudukar 3a koHTpor (e 2917 ot
22.03.2017r. : N
9.3. WanonasaHu ChKpallenus B koriona 3 Kareropus padoTa” JIOP —neka duan-iecka pabora;-
CTOP — cpegHo Texka husnyecka pabora. - e S

10. TexHu4ecKky CpeacTea 3a KOHTPoM:
10.1.TepmoanHemomeTsp, Tun: Testo 405-V1, uaeHTudukaLmoHeH Ne41500220/109, CK Ne09998 ot

09.04.2015 r. 3a uaMepBaHe Ha TemrepaTypa 1 CKOPOCT Ha ABKeHUe Ha Bb3AyXa,
10.2. KomBuHupaH ypea tvn: Testo 410-2, naeHTudukauoHeH Ne38524398/107, CK Ne09997 ot

09.04.2015 r. 3a uamepBaHe Ha OTHOCWTETTHA BIAXXHOCT Ha Bb3yXa.
{HaveHOBaHMe, TN, TPCHIBOAMTED, HAeHTUGMKALKOHEH Ny CeugeTericTan 3a kanubpupare CK Ne........)

[laTv Ha WaBbLPpLUBAHe Ha koHTpona: 21.03.2017 r. 1 22.03.2017 r.

WMa3esplUmMn KOHTpoONa:

cTpanula: 3

Hokyment: ®K13-2-2
oBLULO cTpaHuum: 3

¥



Q__/Z
JEKNAPALIAA é

Honynoanucanuar AHTOH WeaHoB Mnvee B KkadecTBoTO MM Ha npeacraenssaw OBegunenne MWD -
XoHaan", yHactHUK B obulecTeeHa Nopeyka ¢ npeameT: ., [oCTaBka, AEMOHTAX M MOHTaX Ha TpudasHu
MaCcMoHanbMIHEHN NOHWX¥aBallW cunosn Tpaxccopmartopy 110kV/ CpeaHo nanpexeduwe (CpH) v usnoTo
HeobxoanumMo nomowHo obopyasane”, ped.Ne PPD 17-001.

AEKNAPWNPAM, YE

MacnoTo, nsnonssaHo npu goctaska Ha TpuhasH MacNOHANBIHEHH NOKVKAEBALLW CUITOBM
TpaHctopmatopy 110KV, npeagmeT Ha rope ykasadara oblecTeera nopedka, We Gbae 6e3 HanuyweTo
Ha nonuxnopupanu BuduHunu (PCB).

Hata 18.04.2017 r. Dexnaparop:




We measure high voltage fﬁ 7]

Tokos namepsareneH TpaHcpopmartop, nognopeH tTmn CTS 12 S =

TexHuyecko onucaHme

ToxosuTe TpaHchopmatopu CTS 12 S ca npegHasHaYeHW 33 U3MEPBAHE W 3aLUWTa B pasnpeaeuTe/HuTe
ypenbu CH 3a MOHTaX Ha 3aKpuUTO,

CTOMHOCTTA Ha BTOPHMYHKUA TOK e 5 A man 1 A ¢ Bb3MOXMHOCT 3a KombBYHaumMA. KnacoeseTe Ha TOMHOCT Ha
sepurite 3a mepeHe c¢a 0.25, 0.2, 055, 0.5, 1, 3, Ha BepuruTe 3a 3awmMra ca 5P, 10P n PX.
MamepsatenHunte TpaHchopMaTOpu CbOTBETCTBAT Ha M3MCKBAHMATA 3a KNac Ha TOMHOCT B pamMKWTe Ha
crorHocTUTe 0T 25% Ao 100% oT HOMWHANHWA ToBaAp. _
OrpaHM4YEHUETO Ha NMbpPBUYHMA TOK e 120% oT HOMUHANHATa CTOMHOCT Iy, CbRAacHO A0roBOpa MeMAay
NPousBOAUTEN Y KAKMEHT € Bb3MOMHA docTaBKa Ha obopyasaHe ¢ Apyrv CTORHOCTH, Hanpumep 200% ot
IN.

WUsmepeaTenHute TpaHcpopmartopu CTS 12 S ca KOHCTPYMpaHY KaTto TOKOBM TpaHcdopmatopu ¢
EAHOBUTKOBA WMAW MHOrOBMTKOBE NbpBMYHa HamoTKa. CbBpemMeHHaTa KOHCTPYKUMA Ha Tesu
v3mepBaTeNHu TpaHCHOPMaTOPH NO3BOAABA NPEBKAYBAHETO HE Camo Ha BTOPMYHATA CTPaHa, HO ChLyo
Ha NbpPBMYHATA CTPaHa. [TbPBUYHOTO NPEBKAIYBAHE MOXe NecHO Aa Bbae peanusupaHo NOCpeacTBOM
asa 6onTta M8 (Mons, sukTe ,,PBKOBOACTBOTO 32 MOHTaX M eKcnaoaTauma”. boNToBeTe U MOCTOBETE Ca
YacT OT CKOMMNAEKTOBKATa Ha M3mepeaTenHmna TpaHchopmarop).

BropvuHaTa HAMOTKa e HaMOTaHa Ha MarHMTHa CbpLEeBUHa, M3paboTeHa OT MUCTOBA e/IeKTPOCTOMAHA ¢
OpMEHTUPaHA CTPYKTYpPa WK CrisiaBu OT HUKEN, KeAa30o U meg (nepmanoi).

BpoaT Ha aapaTa moxe aa 6bae ot 1 A0 3 CbrNacHo 3aNMTBAHETO HA KAWMEHTAE M CbIAACHO TEXHKUECKUTE
W3WCKBAHWA W XapaKTePUCTUKN,

Bcuukn  yacT  nog  HanpeeHwe Ha  M3MepBartesiHus  TpaschopmaTop  €a  U30AMPaHK \C
MHOFOKOMNOHEHTHa CMeC OT enoKcuaHa cmona. TosW mateplan W3NbAHABA Y ABeTe ¢yHKu,m
EieKTPHYUECKa U301aLMA M MeXaHWyHa AKOCT.

MamepBaTesHyTe TpaHcPOpPMaTOpPX Ce MOHTMPAT B NPOMIBCAHC nonoxeHue. Te ce z3akpens
nocpeAcTsom Yethpu HoNTa B OTEOPUTE Ha MOHTa)KHaTa 0cHoBa. KnemuTe 3a cBbp3Bake Ha NbpeuYHaTa
HaMoTKa Ha MamepBaTenHuTe TpaHchopmaTopy ca cHabneru ¢ Bontose M12. Hue npenopvuBame aa ce
M3N0A3BaT KNEMOBM CbeAWHEHKWA/3a CBbP38aHe HAa BLEOAMUTE Ha BTOPMUHWTE HamMOTKM, OTTOBapALLM Ha
CEYEHMETO Ha MW3MO0N3BaHMA NBOBOAHMK. KneMHMWAT BACK 3a CBbp3BaHe Ha BTOPUYHWUTE BEpPUrK e
cHabaeH ¢ Kanak ¢ Eamosnder 3a nnombupaHe. BuTpe B HEro € KOMMNAEKTbT C MOCTOBE W Maiku
HonToBE, OCUIYPA a{: BH3MO AT

(Mons, ByTe , PHKOBOACTBOYEBa MOHTaM ¥ eKcnaoaTtaumua’™).

3a u3no/3Ba{eTo Ha u3mepgaTenHwuTe TpaHchopmatopu CTS 12 S e
nponssemﬁtne W AOCTaBAME enoKCHMAEH aaantop, WKMOT U cneuuanHa MOHTAf

(ot VLRI brRIA S A



KbAEeTO ce #3UCKBA 3amMsHa Ha CTapyM TUNOBe W3mepsaTenHu TpaHchopmaTopi QT pasNudHH
NPOM3BOAUTENN), HUE AOCTaBAME M3MepBaTenHu TpaHchopmartopu CTS 12 S Ha yacTmy pomeHeHa
MOHTa¥Ha OCHOBA, KOATO M@ MOHTaXHa CTbNKa WABHTMYHA Ha CblUecTBYBallaTa Npu TMNo , KOUTO

Ce 3aMeHAT, g
WUamepsaTtenHute TpaHchopmaropu CTS 12 S oTroBapAT Ha BCUUKK U3MCKBAHUWA 33 U3MUTBAHWA €BrNAcHO

[EC 61869-1, IEC 61869-2, IEC 61243-5, |EC 60068-2-11, OCT 7746-2001, rOCT 1516.3-96. :
flo “cKaHe Ha KAMeHTa H1e ocurypaBame odrUManto Kaambpupane,

Bb3amoHO € Aa Ce KOHCYNTUPAT APYTM TEXHMYECKK NapameTpu ¢ NPonsBoauTeNs. :

TexHuuecka cneymnpuKauma




Pa60THa TemnepawpaOT -5 ,qo +40°C

peH knac -5/40 cbrnacHo [EC 61869-1

. JEC 61869-1, |IEC 61869-2, IEC 61243-5, IEC 60068-2-11, rOCT 7746-2001, rOCT 1516.3-9§
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2%2-M12 plepinatelné / switchable / nepexniouaenbrit

Khéma zapodend
Conmectiondiagram

Crestd NOYARIP I
L] ) " 7] P 4] Q1 ]

{
51 s 5 8 ) $t % \
Zikwint zapafen Sehndiind plepinatelny Prim3mé plepinatelng '
Bisle connection Secondaty switthabde Primyry swhchabke
CraspapItng NoVAA BN CrepLatghlinteV 13 CTOpoHe SICPRTHON CAANN  CREDEKNORUEER HY CTOPCHE NEFRRIHN 00T




PEIIYBNVIKA BBITAPUA
BRATGPCKY KECTUTYT N[O METPONOTHA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology ’

YOOCTOBEPEHUE
3A OOBPEH THIT CPECTBO 3A N3BMEPBAHE

Measuring Instrument Type-approval Certificate

N2 16.10.5108

M3paaeHo Ha npoussognten: KPB Intra s.r.o.

Issued to manufacturer: Zdanska 477, 685 01 Budovice, Ceska republika

Ha ocHoeauHye Ha! un. 32, an. 1 ot 3akoHa 3a u3MepBaHusTa (OB, 6p. 46 oT
In Accordance with: 2002 r., u3M. 6p. 88 ot 05 r., uaM. 1 gorn. 6p. 95 ot 2005 r.)
OTHOCHO: namepBaTeNHK TOKOBK TpaHchopMaToph THR CTSXXXX

In Respect of:

1ec 12
3Hak 3a ogo6pen TMn: oy
Type Approval Mark: 5108
Y "
TeXHUUYECKM U METPOJIOFMMHM NPYWACKEHWE, HEPa3AENHA YAaCT OT HACTOALLOTO
XapaKTepucTUKH; yaoCTOBEpeHue 3a 0406peH TN CPeACcTBO 38 M3MEPBaHe
Technical and metrological
characteristics: ;
Cpok Ha Ban¥AHOCT! 31.10.2026 1.
Valid until:

Bnucea ce B perncrbpa Ha
onoBpeHiTe 3a M3NoN3BaHe

TUNOBE CpencTsa 3a o
usMepBaHe rnog No: 5108 J s
Reference N9 :

Aarta Ha wapnaBaHe Ha
YAOGCTOBEPEeHMETO 3a

opobpeH Thn: 31.10.2016 .
Date:

s \o\
\ ‘\‘ ’
u. A Ppénc‘enmen h
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MpunoxeHue kbM yAOCTOREpEHKE 3a ofjobpex THN N2 16.10.5108

M3aaneHo Ha npouaBoanTen: KPB Intra s.r.o.
Zdéanska 477, 685 01 Budovice, Ceské republlka

OTHOCHO! usMepBaTenHy TOKOBX TpaHcdropMaTop Thn CTSXXXX

1. OnwucaHue Ha TUna:

MaMepBaTenHuTe TOKeBM TpaHchopMaTopu Tun CTSXXXX ce W3NoN3Bar 3a vamepsaHe U
3aluTa Ha eneKkTpUYecKn MpeXW C MakcuManHo aonyctuMo paboTHO Hanpexeduwe Ao 40,5 kV,
npu Yyecrorta 50 Hz.

WU3mMepeaTenHute ToKoBMW TpaHchopMaTopy Tvn CTSXXxX ca eaHodasHn TpaHcgopMaTepH ¢
OT/IATa M30Nayus, M3NbAHEeHa OT enoKCHAEeH KoMmnayHA. BTopu4HaTa HamoTKa € HamoTaHa Ha
MarHuTHa CbpLUeBUHA OT OPUEHTUPAHU NNACTHHY, M3paboTeHK OT CNNAB OT HMKEN, XeNS30 1 Mea,
V3BoAWTE Ha MbPBHYHKMTE HAMOTKKM Ca Pa2nofiQXeHy B ropHata JacT Ha Kophyca 8bB BWA Ha
NPaBobIb/AHKW KOHTAKTHW NNaHkk ¢ BoNTos0 3akpensaHe. U3BoanTe Ha BTOPUMHWTE HAMOTKY ca
pasnonoXxeHy B OCHOBaTE Ha TpaHcdopmaropure B KkneMmeH 6NOK 3alildTeH CbLC CBanAau ce
npospadeH kanak. OcHoBata Ha TpaHcopMaTopa WMa OTBOpWM 3a 3aKpensBaHe Ha
TpaHchopMaTopa Ha MACTOTO 3a ekcnaoarauus. '

KoHCTpyKUMATE HA M3MEpPBaTeNHWUTE TOKOBW TpaHc(hopMaTopyu NO3BOAABA NPEBKAKYBAHE HA
o6XBaTUTE W Ha JIBETE CTPAHW - BTOPUUYHA W NBPBUYHA CTPaHa.

BTopuuHOTO NpeBKioYBale Ce OCbLIECTBABA NOCPEACTBOM KOMYTHpaHe Ha 4acTi Ha
BTOpHYHaTa 606MHa.

MepBUYHOTO NPEBKMIOUBAHE € € NeCeH MOHTaX, CBbp3BaliKy fABa MOCTA BbB BEpPWraTa
nocpefcTeoM Sontoese M8 (M GonToBeTe, ¥ MOCTOBETE €A YACT OT KOMNNEKTa Ha U3MepBaTeHus
TpaHchopmaTop). M3BoaWUTE Ha BTOPpUYHUTE HAMOTKM ca oT 1 8o 4,

MeTanHuTe (YHKUMOHANHW 4acTh Ha W3MepBaTenHua TpaHCcPopMaTop €a 3alUMTEeRn oT

" KOPO3UA C aHTH-KOPO3MOHHO NOKPUTHE. MMBPBUUHMTE KNEMW Ca ranBaHu3upaHu ¢ HAKeN Wan ca
nocpebpenn. BTOPUUHWTE KNIEMK Ca ranBaHWu3nMpaHin ¢ HMKen, MOHTaXHMTE OCHOBM ca CTYAEHO
NOUMHKOBaHW (M3MepBaTENnHM TPaHCOPMATOPW 33 MOHTaX Ha 3aKpWTo) WK  ropewo
NOUMHKOBaHK (U3MepBaTenHu TpaHcopMaToOPX 32 MOHTAX Ha OTKPUTO),

2. TexHHUECKW ¥ MeTPONIOTMMHM XapPaKTepHCTURK:
TpaucdropmaTopy TN

XapakTrepncTnky CTSx12xx; CTSx17xx; CTSx25xx; CTSx38xx
MarcumanHo paboTHO HanpexeHne, KV 12; 17,5; 24, 25; 36; 38,5, 40,5
YecrtoTa, Hz 50
Homuraned nbpsUYeH ToK, A oT 5 ao 3200
HOMWHANEH BTOPUUEH TOK, A inb

Khac Ha TOMHOCT!
0,25; 0,2; 0,55; 0,5;1; 3

- y3MepBaTenHa HaMoTKa .
5P; 10P; PX

- 3aliTHa HaMOoTKa
. K(')'édJHHﬂHHEHTMH'a' CHFYEROET, FS e B =17 X 14 R

MowHocT, VA Ao 60




MpunoxceHe KbM yaocTosepeHne 3a oaobped tin N2 16.10.5108

3. Twunoso o3HauyeHHne: CTSxXxxX:

CTs x X X
Toxos o - MaxkcuManHo Q6o3HayeHue 3a Sct -
TpakcdopmaTop, | OBo3HaueHne | paboTHO pazMepa Ha OBosHaveHue 3a
ehqHodaseH 3aTT 2a HanpexeHue, | xopnyca Ha KOopnyc Ha
BbHlUeH KV TpaHcdopmaTopute | Schneider Electric
MOHT&X
(i:;r:[ige”a W - ObozHaueHne
Bes O - fran,ua T;Wl . 32 ACABARUTENEH
0O6ozHaveHue yaenuq?eﬂa ! M30naUMOHEH
ZiTTLZZH AbIKUHE, C No~ Gopa
MOH‘ia}K ronaMo yabliKeHune,
C No-rofsMo
ylyipeHue);

X, S5, L, .09, .41,
.23 u ap.

4, OnucaHde Ha MecTaTa,

MeTponorvyer KoOHTpon:

npeRgHa3zHaA4Ye€HN 3a n[ocTaBAHe

Ha 3aHaumr oT

¢ 3HaxkbT 32 0aobpeH TUN (Mapka 3a 3anenBaHe) ce nocTaBs Ha JiMUesBaTa cTpaHa Ha

TpaHchopMaTopa, Hag TaBenkara ¢ TEXHUUYECKU AaHHH;
» 3HaKbT 3a MbpsBOHAYaNHa MpPoOBepKa (Mapka 3a 3anensaHe) ce rocrass OT AscHaTa

CTpaHa, Nog 3HaKa 3a 0A00peH Tu.

et A e e a

BEPHO C
PIATAMANA
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l
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Electrotechnical Engineering and Production, joiht—stock company
619 00 BRNO, Videfska 117

REPORT OF PERFORMANCE No: 80-12849

SUPPORTING TYPE INSTRUMENT CURRENT TRANSFOMERS TvPe CTS12, CT825

Brno, Dec. 22 1998 \

Warning: Publication of the coptents of this report is not permited without agreement of the person
The report can Be reproduced only as a whale and with the written agreement of the tastin




TEST REPORT No: 80
Tested

gubject:

ivep’

Supporting Type Instrument
Current Transformers

- 12849

>
D
Page Né::l

Nuwmber of
pages: 14

TYPE:

cTS 12
CTS 25

KIND OF TEST: ¢ype test

TESTING ACC., TO:

G8N 35 1360
TEC 185/1987
Appendix 2 to IEC 185-1995-08

RATED VALUES:

Rated primary current 10-3200 A

Rated secondary current 5A or
10A

Highest voltage of the system:

12 kv; 25 kV
Accuracy class: 0.2; 0.5
. 5P; 10 P
Security factor: < 5

Testing voltage: 35/75 kV
55/125 kv

Rated frequency: 50 Hz

Insulation class: E

TEST REQUEST ISSUED BY:

The Czech Metrology Institute
OkruZni 31
638 00 Brno

ORDER NUMBER:
Contract No. 13/Tr. of 01/1996

TESTED SPECIMEN REG. NUMBER!:
148/96 to 153/96

ENVIRONMENTAL CONDITIONS:

TEMPERATURE :
ATMOSPHERIC PRESSURE:
AIR HUMIDITY:

PRODUCT MANUFACTURER

KPB Intra, 8.r.o.
Fuikova 860
685 01 Bulovice

TESTED SPECIMENS DELIVERED ON:
May, 1996

THIS TEST REPORT |DISTRIBUTION
INCLUDES : LIST:
TABLES: 8 IVEP
OSCILLOGRAMMES : Archives 1x
DIAGRAMMES : IVEP RT  2x
DRAWINGS :

PHOTOS :

TEST RESULT:

The supporting type, instrument
and the CTS 25 types

com

with the type test requirements
IEC 185 standards, the Appendix
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On the basis of the Contract No. 13/Tr. 01/1996, concerning-
the performance of metrology measurement to be conducted byw"—">
the OMI Prague, the type tests on instrument current ,
transformers of CTS 12 and CTS 25 type, manufactured by KPR —;77

INTRA, s.r.o. Budovice, were carried through at the IVEP <§ii’#

State Testing Metrology Centre, conformably to the SN 35

1360 standard, to the IEC Publication No. 185 and the c;*;?

Appendix No. 2 to the IEC 185-1995-08.

The transformers were manufactured in conformity with the
drawing numbers T 12001, T 12002, T 25001 and the winding
procedures No, 4 120001 to 4 120003, 4 250001, 4 250002, 4
250004. The tests were conducted at the IVEP State Metrology
Centre, the IVEP short-circuit test shop and the
B&chovice short-circuit testing station.

The following products were subject of the type testing:

CTS 12.L transformer -~ sample No. 148/96 - prod. No. 1200001
20//5/1 A; 10 VA; accuracy clags 0.5 - n < 5
15 VA:; accuracy clasg 10P - n = 5§

CTS 12.8 transformer - sample No. 149/96 - prod. No. 1200002
200-400//5/5 A; 15 VA; accuracy class 0.2 - n < 5
15 VA; accuracy clasgs SP - n = 10

CTS 12.S transformer - sample No. 150/96 - prod. No. 1200003
3200//5/1 A; 60 VA; accuraca class 0.2 - n < 5

60 VA; accuracy class 5P - n =5

CTS 25 transformer - sample No. 151/96 - prod. No. 2500001
10//1/5 A; 10 VA; accuracy class 0.5 - n < 5

15 VA; accuracy class 10P - n = 5
CTS 25 transformer - sample No. 152/96 - prod. No. 2500002
400-800//5/5 A; 15 VA; accuracy c¢lass 0.5 - n < 5

15 VA; accuracy class 5P -~ n = 20

CTS 25 transformer - gample No., 153/96 - prod. No., 2500004
1000//5/5 A; 20 VA; accuracy class 0.5 - n < 5
20 VA; accuracy class 5P - n = 10

Scope of the type test:

. Verification of proper marking of transformer terminals
Measurement of transformer accuracy
. Measurement of the rated security factor (FS) and the
composite error
cImpulse test ' R
Power frequency W1thstand test
Test of interturn insulation
Partial discharge measurement
Temperature-rise test
Short-circuit test ;
Checking of the transformer workmanship and/:
completeness J
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1. Verification of a correct marking of transformer
terminals
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Polarity check of the primary and secondary winding was
performed during the accuracy wmeasurement, by using the
polarity indication instrument. The transformers comply with
the SN 35 1360 requirements, Article No. 120.

2. Measurement of transformer accuracy

The transformer accuracy was verified by using the
compengation method, by means of the Hartmann Braun AG
measuring bridge of Keller system, MEWK type, production
number 6406857 of the instrument, verification sheet No.
LPM/451/93.

Additionally the following measuring instruments were
used:

Instrument current transformer - comparator; manufactured by
Tettex, 4767 type, prod. No. 135233, verification sheet
No. CM114/1/078/95

Instrument current transformer - manufactured by Tettex,
4724 type, prod. No. 113033, verification sheet No.
CM 114/1/128/95

Current burden: manufactured by Hartman & Braun AG, NBKa
type, production No. 3154031, verification sheet No.
LPM/451/93 B

/—’

Current burden: manufactured by IVEP a.s. Brno. This burden
is an inherent part of the abover current burden No.
3154031; verification sheet No. 250 - tr/04/92

The accuracy measurement was performed in conformity with
the SN 35 1360 standard, Article No. 61 and 71, and with the
IEC 185 standard, Article No. 27 and 37.

The values of current erxroxr and that of the phage
displacement, before and after the short-circuit test, are
given in the following tables.

e & BAPHO ¢
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Table No. 1 - Instrument current transformer of CTS 12.L type,
No. of tested sample 148/%6

transformer ratio 20//5/1 A; 10 VA; accuracy class . 0.5

n 15 VA; accuracy clasg 10P

Iy 5% 10% 20% | 100% | 120% [Py VA
1[%] +0.34 +0.33 [+0.32 +0.32 |+0.32
2.5
winding '] |+16.2 +14.5 |+11.9 +5.1 +5.1
181-182
7 (%] [-0.49 ]-0.40 |-0.31 |-0.01 | 0.00
10
k'] [+21.0 |+13.9 [+7.9 -3.0 -3.1
1 [%1 |+0.35 +0.33 |+0.32 +0.32 |+0.32
; 2.5
after (] [+16.0 +14.1 [+11.8 +5.0 +4.5
short-
circuit (%] |-0.46 [-0.38 |-0.29 0.00 | 0.00
test 10
1 [#20.0 |+13.0 [+7.0 -3.5 |-3.0
I{%] +0.87
7.5
winding (] +6,5
251-282
I[%] +0.30
15
I['] +3.0
I[%] +0,83
7.5
after ("] : +6.9"
ghort - ‘
circuit [%] /d +0.25 . g
test 1 / 15 A
A
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Table No. 2 - Instrument current transformer of CTS 12.S type,
No. of tested sample 149/96
trangformer ratio 200-400//5/5 A; 10 VA; accuracy class 0.2
" 15 VA; accuracy class 5P

In 5% 10% 20% 100% 120% Py VA

r[%1 |+0.13 |+0.13 [+0.12 |+0.11 [+0.11

3.75
( winding /] [+7.1 +6.5 +6.0 +4.2 +4.5
181-182
I[%] -0.189 -0.1% |-0.12 -0.04 | -0.05
200//5/5A - 15
I[f] +10.8 +8.0 +5.0 +2.5 +3.5
I[%] +0,12 +0.12 {+0.12 +0.11 |+0.12
3.75
after (71 |+6.8 +5.9 +5.0 +4.1 +2.0
short-
circuit I[%] -0.13 -0.,12 |-0.09 -0.03 |-0.02
test 15
071 |+8.1 +6.2  [+4.1 +1.5  [+1.2
1 [%] -0.32
7.5
winding i1l +5.9
281-282 -
1 [%] -0.46
( 15
I[’] +5.,0
I[%] +0.12 +0.12 [+0.12 +0,11 (+0.11
3.75
winding '] |+6.9 +6.5 +5.9 +4.0 +3.9
151-152

7[%1 [-0.16 {-0.16 |-0.13 [-0.03 |-0.02
400//5/5A 15
(/1 |+10.0 [+8.1 }+5.8 +2.0  [+1.1

[%] -0.32
L 7.5
winding [+] +5.9
281-282 — -+ 382
7 [¥] / -0.47 .
400//5/5A
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Table No, 3 - Instrument current transformer of CTS 12.5 type,
No. of tested sample 150/96
transformer ratio 3200//5/5 A; 60 VA; accuracy class 0.2
. 60 VA; accuracy clags 5P
IN 5% 10% 20% 100% 120% PN VA
I[%] ~0.02 +0.01 |+0.03 +0.05 |[+0,07 (
15
winding ¢[#1 [+8.0 +5.8 +4.0 +2.0 +1.1
151-182
I[%] -0.29 -0.21 ]1-0.14 ~0.05 |-0,02
60
I['] +10.0 +6.5 +3.6 +2.0 0.0
I[%] ~-0.03 -0.01 | +0.02 +0.04 |+0.06
15
after 1 [+8.9 +6.8 +4.0 +2,1 +1.9
short-
circuit I[%’] ~0.30 -0.23 |-0.15 -0.05 [-0.04
test 60 AN
] [+10.9 [+7.0 [+3.9  |+1.9 |+0.9
L 18] +0.24
30
winding T {1 +0.5
281-282 .
1 (%] +0.18 (
60 ;
I['] -0.5
[%] +0.22
1 30
aftexr I['] +2.0
short-e
clrecuit 1 (%] +0.15
test : 60
1] 0.0
BAPHO G
3Fd@ @ﬁhfﬁﬁnﬂg
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Table No. 4 - Instrument current transformer of CTS 25 type, czlxﬁx\
No. of tested sample 151/96
transformer ratio 10//1/5 A; 10 VA; accuracy class 0.5
" 15 VA; accuracy class 10P

Iy 5% 10% 20% | 100% | 120% [Py VA
[[%] [+0.51 [+0.50 [+0.48 |+0.47 |+0.47
2.5
winding | {[/] [+20.9 |+17.0 |+14.2 |+7.2 [+6.9
181-182
7[%] |-0.67 |-0.46 [-0.35 |+0.04 |+0.03
10
[*1 |+35.5 +24.0 [+17.0 +1.9 +2.0
p[%] |+0.51 |+0.49 [+0.48 |+0.47 |+0.47
2.5
after I['] +19.5 +17.0 [+14.0 +7.5 +7.0
short-
circuit p[%] [-0.59 -0.44 |-0.33 +0.04 [(+0.05
test 10
p[71 |+30.9 [+23.0 |+15.9 [+0.5 |+1.1
[%] -0,.82
I 7.5
winding T[] +12.5
281.-282
I[%] -1.25%5
15
7’1 +11.5
(%] -0.81
L 7.5
after 7] +11.9
short-
circuit 7 1%] -1.24
test 15
rl] +11.0
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Table No. 5 - Instrument current transformer of CTS 25 typé\_./{
No. of tested sample 152/96
transformexr ratio 400 800//5/5 A; 15 VA; accuracy class O.Q
15 VA; accuracy class 5P

(]

=
n
i

10% 20% 100% 120% Py VA

7[%] |-0.05 [-0.04 [-0.05 |[-0.05 |-0.05
3.75

winding ('] [+5.8 +5.0 +4.0 +2.1 +2.0
151-152 -

7%} [-0.21 |[-0.19 [-0.17 |-0.12 |-0.12
400//5/5A 15
/1 |+7.9 +5.9 [+4.0 +1.1  |+1.1

1 [%] -0.09 ,
7.5 (
winding pl’] +2.0
251-282
1 [%] -0.13
400//5/5A 15
II'] +2,1
; (%] [-0.03 |[-0.03 [-0.04 |[-0.04 |-0.05
3.75
winding L1 |+5.0 +4.5 |[+3.8 +1.9  |+1.5
181-182
7[%] |-0.22 [-0.21 |-0.18 |[-0.12 |-0.10
800//5/5A 15
T[] |+8.5 +7.1  [+4.9 +0.8 0.0

7 [%] {-0.04 -0.04 [-0.04 -0.05 |-0.06

3.75
after t[*] |+5.5 +5.0 +4.0 +2.1 +1.3
short-
circuit (%] |-0.20 |[-0.19 [-0.17 [-0.12 |-0.11 (
test 15 ;
/1 [+7.9 +6.,1 +3.9 +1.1 +0.5
1 [%] ~0.09
- . 7.5
winding p[] ' +2.1
281-282
1 [%1 -0.10
800//5/5A 15
I[‘] +2.1
7 [%] -0.09
- 7.5
after pl7] _ +2.,1
short -~ 4 .
c¢lreuit (%] _// -0.1 -
test ! /, - ‘UTT\* Eiqpfﬁﬁéﬁ
| 1] @/ 21 Jorrmaia

L
o
1]
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Table No. 6 - Instrument current transformer of CTS 25 type,
No. of tested sample 153/96

transformer ratio 1000//5/5 A; 20 VA; accuracy class 0.5

20 VA; accuracy class 5P

IN 5% 10% 20% 100% 120% Py VA
I[%] +0.15 +0.20 [+0.24 +0.30 |+0.31
5
( winding 71 [+9.2 +7.5 +5.5 +2.1 +2.,1
: 151-182
I[%] -0.30 -0.22 |-0.12 +0.06 |+0.08
20
el [+12.2  [+9.2 |46.0 0.0 |-0.3
1 [%] +0.43
10
winding [’] +1.5
281-282
1 %] +0.39
20
pl] : +1,8

The instrument current transformers of CTS 12 and CTS 25

types, the sample numbers 148/96 to 153/96 comply with the

requirements of &SN 35 1360 and IEC 185 standards. The

_ measured ocurrent and phase displacement errors, measured

( before and after the short-circuit test, correspond with
' accuracy class indication on the transformer nameplate.
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3. Measurement of the rated security factor (FS) and the —

compogite error
This measurement was performed in accordance with the \

as described by the SN 35 1360 standard,
Article No. 107b; 108e and by the IEC 185 Publication,
Articles No. 31 and 3%b.

The respective values of instrument security factor and the
composite error are given in tables 7 or 8, respectively.

indirect method,

Table No. 7

Type Sample Secondary Burden |Security factor to
number |winding ratio SN 35 1360| IEC 185
crs 12.L | 148/9%6 | 20//5/1 A 10 VA 2.56 2.15
181-182 (
CTs 12.8 | 149/96 [200-400//5/5 A| 15 VA 2.87 2.45
181-182
cTs 12.8 | 150/96 | 3200//5/1 A 60 VA 3.1 2.55
181-182
CTS 25 151/96 | 10//1/5 A 10 VA 2.21 1.96
181-182
CTS 25 152/96 |400-800//5/5 A| 15 VA 2.64 2.10
181-182
CTS 25 153/96 | 1000//5/5 A 20 VA 4.12 3.40
181-182
Table No.8
Type Sample Secondary Burden |Security Composite
number |winding ratio factor error (
CTS 12.L | 148/96 | 20//5/1 A 15 VA 5 1.40%
281-282
CTS 12.8 | 149/96 |200-400//5/5 A| 15 VA 10 0.94%
281-282
CTs 12.8 | 1s0/96 | 3200//5/1 A 60 VA 5 0.10%
281-282 ‘
CTS 25 151/96 | 10//1/5 A 15 VA | 5 0.88%
281-282
CTS 25 152/96 |400-800//5/5 A| 15 VA 20 5.0%
281-282 .
CTS 25 153/96/)| 1000//5/5 & | 20 va L oA | %
/ 291-282 /Q e ﬁ%“‘
3 =1 A¥

<




TEST REPORT No: 80-12849 Page No.: 11

<
Y e

Tested Supporting Type Instrument

®
ﬁ W @ subject: Current Transfomers Number of \
: pages: 14 o

N

The instrument current transformers of CTS 12 and CTS 2
types, the sample numbers 148/96 to 153/96 comply with the
_ requirements of CSN 35 1360 and IEC 185 standards. The
ingtrument security factor values and the composite errors
correspond with data shown on the transformer rating plate.

4, Impulse test

This test was performed in accordance with the CSN 35 1360
standard, Article No. 110, and with IEC 185 Publication,
Clause 14.

The tested samples No. 148/96 to 150/96, of the CTS 12 type
series, passed the test by 15 positive and 15 negative
75 kV impulses, without a flashover.

The tested samples No. 151/96 to 153/96, of the CTS 25 type
gseries, passed the test by 15 positive and 15 negative
125 kV impulses, without a flashover.

Detailed description and the test resuls are given in the
IVEP Brno test report No., 82 - 0495,

5, Power frequency withstand test

a) Power frequency test between the primary and the
secondary winding.

This test was performed conformably to the 8sSN 35 1360
standard, Article No. 112, and the IEC 185 Publication,
Clause 17, by using the testing AC-voltage of 35 kV/1 minute
(on testing sample numbers 148/96 to 150/6 of the CTS 12
series) and by using the testing AC voltage of 55 kV/1
minute {on testing sample numbers 151/96 to 153/96 of the
CTS 25 series), with a satisfactory result. The description
and the test results are given in the IVEP Brno 82-0495 test
report.

b) Power frequency test on secondary windings

This test was performed by means of the testing power
supply device, registration number 00770, by uging a 3 kV AC
testing wvoltage applied during 1 minute between the
terminals of each secondary winding, and between each of the
secondary windings and earthed parts.

The tested samples of sample numbers 148/96 to 153/96, of
the CTS 12 and CTS 25 type serles, did pass the test with
satisfactory result,

Tested specimens No. 148/9 to  152/96 exposed to
a short-circuit test at the IVEP Brno and B&chovice testing
gtations, were repeatedly subjected to the above power
frequency test, with test voltage levels reduced to 20 per
cent of the rated value. The tested specjmen
and ¢TS 25 did comply with the CSN 35
the IEC 185, (lause 1l2c¢ reguirements.

sz”

iy
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6. Test of interturn insulation

-
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L

The specimens No. 148/96 to 149/96; 151/96 to 153/96, and

the 150/96 (with 181 - 182 secondary winding) were subjected

to the interturn insulation test with 120 % rated primary
curxrent, and the 150/96 specimen (with 281 - 282 secondary
winding) to a test voltage of &.5 KViax’ during a time
period of 1 minute.

The testing voltage on the open-end secondary winding was
measured by means of a peak voltmeter with SME 2 capacitive
divider. The CTS 12 and CTS 25 type, instrument current
transformers passed the SN 35 1360, Art. 144 requirements,

and that of the BAppendix No. 2 of IEC 185-1995-08
Publication, by using the "A" testing procedure.

The specimens No. 148/96 to 152/96 did comply with the UsN

35 1360, Art. 1l16h, and the IEC 185 Publication, Clause 12¢ .
requirements on a repeated interturn insulation test with (
reduced test voltage level (because of a previous
short-circuit -test carried out at the IVEP Brno and
B&chovice test stations).

7. Partial discharge measurement
Thisg kind of measurement was performed conformably to the
Appendix No., 2 of IEC-1995-08 Publication, for both network
earthing modes. The test results are given in the IVEP Brno
test report No. B82-0495. B
The values of partial discharges, measured on the instrument
current transformers of CTS 12 and CTS 25 type, comply with
the prescribed values for the highest operated voltages of
= 12 kV and U, = 25 kV, in both the impedance earthed and
tﬁe effectlvely earthed neutral systems.
After carrying through the short-circuit tests at the IVEP
Brno and B&chovice testing stations the following partial
discharge values were measured:

Specimen No. 148/96 - CTS 12.L - prod. No. 1200001 (
1.2 U, - Q = 2pC satisfactory result
1.2 U Af3 Q = 0.6pC satisfactory result

|

-~ prod. No, 1200002
gatigfactory result
satisfactory result

Specimen No 149/96 - CTS '12.
1.2 - Q = 1pC
1.2 U Ars - Q = 0.6pC,

I nwn

Specimen No 150/96 - CTS 12.
1.2 - Q = 40 pC
1.2 U / 3 -Q = 0.5pC

- prod. No. 1200003
satisfactory result
satisfactory result

0w

Specimen No 151/96 - CTS 25 - prod., No. 2500001

1.2 - Q =-2pC = gatisfactory result

1.2 U AFB - Q = 0.5pC = satisfactory result
Specimen No 152/96 - CTS 25 - prod. No. 250 6&2*n*_hH

1.2 Q = 1.5pC satisfactory;re .

it

(1]

m
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1.2 U Af3 - Q= 0.5pC
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8. Temperature rise test

This test was performed on specimens No. 148/96; CTS 12.L;
20//5/1 A and No. 152/96; CTS 25; 400-800//5/5A, with the
test current of 120 ¥ of rated value and the 15 VA rated
secondary burden. :
The temperature rise was measured by using the method of
registance increase in the secondary  winding. The
temperature of primary windings was measured by the
" wThermophil" electronic temperature metsr. At an average,
test-site amblent temperature of 23%¢C the following
temperature rise and winding temperatures were identified:

Specimen No. 148/96 - CTS 12.L
temp. rise 181 - 182 - 5.9 K
281 - 282 - 6.5 K
Primary winding temperature = 28°C

Specimen No. 152/96 - CTS 25
temp. rise 181 - 182 -23.6 K
281 - 282 -24.6 K
primary winding temperature = 55°C

The values of temperature rise and the temperature values
comply with the &8N 35 1360, Art. 39, and IEC 185, Clause 9
and 13 requirements for the "E" insulation Class.

9. Short-¢ircuit test

This test was performed on specimens No. 148/96 to 22//5/1 A;
149/95 to 200-400//5/5 A;-151/96 to 10//1/5 A, and carried
out at the IVEP Brno short-circuit testing station (see the

. test report No. 88-0086).

( Additionally, the specimens No. 150/96 to 3200//5/1A; 152/96

to 400-800//5/5 A were subject to a short-circuit test at
the B&chovice testing station (see the test report No,
96-079) . :
Based on the repeated accuracy measurement, the repeated
insulation tests of primary and secondary windings, the
partial discharge test and the visual inspection of the
transformer body after passing the short-circuit test, the
test results to €SN 35 1360, Art. 116 and IEC 185, Clause 12
requirements may be considered to be satisfactory.
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8. Temperature rise test

This test was performed on specimens No. 148/96; CTS 12.L;
20//5/1 A and No. 152/96; CTS 25; 400-800//5/5RA, with the
test current of 120 % of rated value and the 15 VA rated
secondary burden.

The temperature rise was measured by using the method of
resistance increase in the gsecondary winding. The
temperature of primary windings was measured by the
"Thermophil® electronic temperature meter. At an average,
test-gite ambient temperature of 23-C the £following
temperature rise and winding temperatures were identified:

Specimen No. 148/96 - CTS 12.L
temp. rige 181 - 182 - 5.9 K
281 - 282 - 8.5 K
Primary winding temperature = 28°C

Specimen No. 152/96 - CTS 25

temp. rise 181 - 182 -23.6 K
281 - 282 -24.8 K
Primary winding temperature = 55°C

The values of temperature rise and the temperature values
comply with the SN 35 1360, Art. 39, and IEC 185, Clause 9
and 13 regquirements for the "E" insulation Class.

9. Short-circult test

This test wag performed on specimens No. 148/96 to 22//5/1 A;
149/95 to 200-400//5/5 A; -151/96 to 10//1/5 A, and carried
out at the IVEP Brno short-circuit testing station (see the
test report No. 88-008¢).

Additionally, the specimens No. 150/96 to 3200//5/1a; 152/96  (
to 400-800//5/5 A were subject to a short-circuit test at
the Béchovice testing station (see the test report No.
96-079) . .

Bagsed on the repeated accuracy measurement, the repeated
insulation tests of primary and secondary windings, the
partial discharge test and the wvisual inspection of the
transformer body after pasgsing the short-circuit test, the
test results to €SN 35 1360, Art. 116 and IEC 185, Clause 12
requirements may be considered to be satisfactory.
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THE INSTITUTE OF TECHNICAL STANDARDIZATION, METROLOGY AND
STATE TESTING

Ref N. 3825/09/02 Prague, 27 November 2009 \
RESOLUTION

The Institute of Technical Standardization, Metrology and State Testing, pursuant to § 13
section 1 letter ¢) and § 16 of Act N, 505/1990 Sb. on metrology as amended (hereinafter “the
Act™), made the following resolution in the administration procedure:

Applicant;

~ IVEP, a.s.
Brna, Videriska 1173, post code 619 00
Company N.: 00566993

[s granted
AUTHORIZATION

to certify measuring devices within the scope listed in the Appendix hereto. The
Applicant shall keep an offieial sign K with reference N. 20. The use of the sign shall be
regulated by § 9 and § 16 of the Act and by § 6 of Directive 2622000 Sb. as amended.
Conditions of the Authorization containing the basic requirements and obligations to be
observed by the authorized centre in certification of the identitied measuring devices are listed
in the Appendix hereto and make an integral part hereof.

Justification:

This Resolution fully approves of the application for the renewal of Resolution of
Authorization of 23 November 2009 submitted by the Applicant in relation with the change of
the business name and replaces the Resolution by the Institute ref. N. 752/00/20 of

21 December 2000

Advice:

An appeal may be lodged against this Resolution within 15 days of the service hereof at the
Ministry of Trade and Industry through the Institute of Technical Standardization, Metrology
and State Testing,

Seal: The Institute of Technical Standardization, Metrology and State Testing -1+

Signature
Ing. Milan Holetek, Chair

Appendix: Terms of the Authorization | ﬁ%@ & S ‘5;, \
|oPUrIHFF




I certify that this true copy cansisting of | sheet literally corresponds with the original
document from which it was made, consisting of 1 page and 1 sheet,
Dated in Brno, Piikop 8 on 20/5/2010

Seal: JUDTr. Alice Sedidkova, Notary Public in Brao
Marcela Novd, notarial secretary, sighature
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Ja, niZe podepsana tlumoénice
jazyka anglického jmenovand
Krajskym soudem v Hradci
Kréilove pod éislem Spr.
2945/97 timto stvrzuji, Ze
preklad souhlasi s textem
pfipojené listiny.

Podet stran ariginalu ﬁ ......
Podet stran pickladu ,..o47......
Cislo ptekladu .. A957.10

V Pai /l/lubmch dne

I, the undersigned interpreter of
the English language, appointed
by the Regional Courl in
Hradec Kralové under the
number Spr. 2945/97, hereby
certify that this translation
corresponds with the
accompanying text.

No. of original pages .. K// ('--\
No.of puges after n'mslatmn U -
Translation r?orded

under No,.,z .5.7!10

Dated in Pardubice,
the Czech Republic,
on Xf@m; 010

or. Yveta Linhartovd

Tlumoénik anglického jazyka ( |
Interpreter of the English language




OEKITAPALWUA
38 KOHDUASHUMANHOCT K U3BHLPILEH orne Ha oBeKT no NpegMeTa Ha nopbykaTa

Oonynoanucanusit/-Hata/ AWtoH Meanos Wnnes, B Ka4yecTsoTO MU Ha npeacTaensAsall OBepvinenue
MMUI - XioHaail”, yuaCTHUK B Npolielypa 3a Branaraie Ha oblyecteena nopuyka ¢ ped. N PPD 17-001
W NpegMeT:

[locTaBka, AEMOHTaX ¥ MOHTaX Ha TpudhasHu MacNOHaTTbIIHEHN NOHWXEBaLUM CUIOBU TpaHcthopMaTopu
110kV/Cpenro Hanpexerue (CpH) 1 uanoTo reobxoaumo noMowHo oGopyapate,

ODEKNAPUPAM, ME:

1/ MpegcraenTen Ha y4acTHUKE, KOrOTO MPeACTaBNABaM € UIBLRILUN Ornel Ha obexT: nfct ,Mnagoct” #
CbM 3aM03HAT CbC ChLECTRYSALLOTO NONOXKEHKe.

2/ Hama aa pasnpocTpaHaBaMm noBeputenHa UHGOPMaliuA, BbB BPL3Ka C U3BBLPILEHUA Ornej Ha ofekTa
Ha BbanoKUTENs, KaTo MW e M3BECTHO, Ye 3a MOBEpUTENHa Ce CYUTa BCsika MHOPMaLMs, OTHOCHO
nponyckaTenHus pexum B obekra, opraHusaunaTa Ha paBoTHaTa cuna v paboTHKA NPOHEec, HanWiHOTO
ofiopyBaHe ¥ TEXHWYECKUTE CXeMM Ha (DYHKUMOHMPAHETO My, CUCTeMUTE 3a 3aliuTa W CUrypHocT B
oBeKTa ¥ BCUYKD, KOSTO @ CBBP3aHo ¢ HanvuHoTo ofopyABaHe, CBOPBLXEHNA W TAXHOTO thyHKkUMOHKPaHS
B CbOTBETHMA 00eKT.

3/ Mpunaram ASKYMEHT 32 U3BBbPLLIEH Ornes, CLCTaseH Ha MACTO B no,qca‘anquuﬂ'ra.

MpUnoXeHNe: ChracHo TekcTa

Oara 18.04.2017r. Hernaparop:




41, ROJEN Blvd., 1271 SOFIA, BULGAR

HYUNDAI

HEAVY INDUSTRIES CO, BUL Tel: (+359 2) 80 33 220;
GARIA Fax: (+359 2) 80 33 311;

E-mail: woejh@hhi-co.bg

OEKNAPALMKA
3a I{OHCbM,EleHLlV[aJ'IHOCT W 13BBPLUEH ornen Ha oBeKT No npefMeTa Ha nopeYxara

3

fonynoanvcanuat/-Hata/ ke Xu Y, B KauecTsoTo Mn Ha npefcrasnssall cdupma ,XioHaau XeBu
WHascTpue KO.Bonrapua” Afl, y4acTHKK B npoLieAypa 3a BbanaraHe Ha oflyecTseHa nopbyka ¢ ped. N2
PPD 17-001 W npeamer:

Jocraska, AEMOHTAX W MOHTaXK Ha TpuUghasHy MacnoHanbiHeHU NOHUXaBaLLW CUMOBU TpaHcopMaTopy
110kV/Cpearo HanpexeHue (CpH) v UANOTO HeCBXOAUMO NOMOLLHO oDopyaABaHe,

OEKNAPUPAM, YE:

1/ NpeacrasuTen Ha y4acTHUKA, KOroTo NpeacTaBnsizam e UsBbpLUKMN orned Ha obekT: n/cT ,Mnagoct” u
CbM 3aNa3HaT CLC ChIUECTBYBALLOTO NONGKEHNE,

2/ Hama ga pasnpocTpaHssamM NoBepuTenHa WHhopmauvs, BLB Bpb3ka ¢ USBbPLUSHKA ornes Ha ofekTa
Ha Bb3noxwTens, KaTo MW € U3BECTHO, Ye 3a NOBEepUTENHAa Ce cuMTa BCsiKa WH(OPMaUWs, OTHOCHO
nponyckarendns pexum B o0ekTa, opraHuzaumraTa Ha pabotHarta cuna v paboTHUA nNpouec, HanM4HoTo
obopyfBaHe ¥ TEXHUYECKUTE CXeMU Ha (MYHKLUOHUPAHETO MY, CUCTEMWUTE 3a salluTa W CUTypHOCT B
obexTa ¥ BCUYKO, KOETO € CBbP3aHO C HANUUHOTO 000pYZBaHe, ChOPBXEHUS U TAXHOTO (PYHKUUOHUPaHe
B ChOTBETHUS 00eKT.

3/ MNpunaraM JOKYMEHT 3a W3BbPLUEH Ornef, CbeTaseH Ha MACTO B NOACTAHUMATA.

n pynoxeHie: CernacHo TekeTa

flata {2 -&7. 2242 . Oexnapatop;” X :
Tt _ 1».;;-]/'{,_}, ‘[‘._f"% &_1) :
" nognuc U nevar/

]
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AEKNMAPAUNUA f
A

33 M3BBPLUSH OFNed Ha MG "Mﬂqa@C}' 110/Cp.H

B KayecTBOTO MW Ha npe,qcrasnnsauq /L{M’.i’"”’fﬂ/ﬁ ............................................. .
KaHguaar 3a ydacTve B npoledypa 3a pbanarade Ha obllecTseHa nopvyka ¢ npegmert: Jfocraska,
AEMOHTaX W MOHTaX Ha TPUhasHKU MacnoHambMHEHW MOHWNEBALM CUNOBM TpaHchopMaTopu
110kV/CpegHo HanpexeHye (CpH) 1 LanoTo HeoBxoaUMO MomoLUHo obopyasane” u ped. Ne PPD 17-
001

LEKNAPUPAM:

Mapbplumx ornea Ha ofexta, npeamer Ha oOwWecTBeHaTa nopw4ka W Ge 3afo3HaX Cbe
CbLUECTBYBALLIOTO TMOMOXEHWE, BKIIOYWTENHO C ASUCTBALUMTE eneKkTPUYECKM ChODLXEHWS W
cneludmkara Ha 1C .~ CC P&, 110/Cp.H.

, Ry
Jara &?'%Z 03 %¥ T, ) . Heknaparop: /V/

nwme, no.q{(mc L} ne

;‘)m o e
Cnyxumen Ha Branoxumensa donyCHan doo 1ed Raﬂdudama , é %}
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umMe u thamunus dn'b)mfocm nodnuc
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CEPTUDUKAT Ne
CERTIFICATE No.

YBOCTOBEpABA, Ye CHCTeMAaTa 38 YNPaBnNeHue Ha KavyecTBoTo Ha
IT IS HEREBY CERTIFIED THAT THE QUALITY MANAGEMENT SYSTEM CF

XIOHOA XEBU MHOBLCTPUC KO. BELITTAPUSA AL
HYUNDAI HEAVY INDUSTRIES CO. BULGARIA

BYN, POXEH 41, COOWA 1271, BBIITAPKA
41, ROZHEN BLVD., 1271 SCFIA, BULGARIA

3A CNEANHWTE ONEPATVBHW CTPYKTYPW /IN THE FOLLOWING OPERATIONAL UNITS

2363711/S

BYIN. POXEH 41, COPUA 1271, BBITAPUA
41, ROZHEN BLVD., 1271 SOFIA, BULGARIA

CrOTRETCTRBA HA CTAHAAPT
IS IN COMPLIANCE WITH THE STANDARD

ISO 9001:2008

C oBnacT Ha NPURONGHUE / FOR THE FOLLOWING FIELD(S) OF ACTIVITIES

EA:19

KOHCTPYWPAHE, NPOKW3BOACTBO, TbPIOBWMA W CEPBME HA TPAHCOOPMATOPHK, CTHNANHW PEFYNATOPY,
AMNAPATH BUCOKQ HAMPEXEHWE M PESEPBHM YACTH.

DESIGN, PRODUCTION, SALE AND SERVICING OF TRANSFORMERS, TAP CHANGERS, HIGH VOLTAGE
APPARATUSES AND SPARE PARTS.

BanHAHOCTTA HA TOAH CEPTUGIMAAT 38BHCH OT TORMWHWTE [ LUSCTIBCOURITE OAHTH W OT BANOCTHIR NPEINER HA CHETEMATE 32 YnpasneHde Ha sceld T
The valicily of this cerfificate is dependent on an annual/ six monlhly audit end on a complete review, every three yeers, of tha management syst
Wanang BaHETO W BANARKGETTA HA cepTudiiraTa Ja8HCHT OT Gltaseahero Ka npaswnara va PUHA 3a copTviburalma Ka cHeToMK 32 ynpasnerke 1a
The use and validily of I cerlificala are subjec! lo compiance with the RINA document : Rules for the cerificalion of Quality iManagems

Ing, Michele Francioni
(Chlef Executivg Officer)

/,

{1bpBo Hagakue
First Issue 10.08.2011

HacTonAwWwo W3faHKe

30.07.2014

27.07.2017




CEPTUPUKAT Ne
CERTIFICATE No.

YAocToBEpABE, 4e CUCTEMATA 3a YNPABNSHKE N OTHOLIEHUE HA OKONHATA CPEAa Ha
itls hereby certified that the Environmental Management System of

XIOHOAW XEBU UHOBLCTPUC KO. BBIITAPUA All
HYUNDAI HEAVY INDUSTRIES CO. BULGARIA

BYN. POXEH 41, CO®WS 1271, BLAFAPUSA
41, ROZHEN BLVD., 1271 SOFIA, BULGARIA

3A CNEOHWTE ONEPATUBHKW CTPYKTYPW /IN THE FOLLOWING OPERATIONAL UNITS

EMS-3487/S

BYJ1, POXEH 41, CO®WA 1271, BENTAPUA
41, ROZHEN BLVD., 1271 SOFIA, BULGARIA

CBHOTBETCTBA HA CTAHOAPT
1S IN COMPLIANCE WITH THE STANDARD

SO 14001:2004

C OBRACT HA NPUNCHKERUE / FOR THE FOLLOWING FIELD(S) OF ACTIVITIES
EA19

KOHCTPYWPAHE, NPOM3BOACTBO, TLHPIOBWA Y CEPBU3 HA TPAHCOOPMATOPH, CTLIMANHM PEMYNATOPH,
AMNAPATU BUCOKO HANPEXKEHWE KU PESEPBHI YACTW.

DESIGN, PRODUCTION, SALE AND SERVICING OF TRANSFORMERS, TAP CHANGERS, HIGH VOLTAGE
APPARATUSES AND SPARE PARTS.

HanonieaHeTe ¥ BAMYAHOCTTA KA cepTwhiKaTa 3aBHCAT OT CRAIBHSTO HA NPEEUNATA KA PUHA 33 CapTiduesliin HA CHCTEMH 38 YND3BMEHIO 10 OTHOWSHMS Ha DXO,

The use and the valiity of (s cerificate are sublecl o compSance with the RINA docurtenl: Rulss for the Certification of Environmenls! Management Sysrems

BarARHOCTTA HA TO3M COPTHIAT J3BACH OT FOALRUNMTE [ LISGTRMECONHATE OMTH W OT LIRNOCTHAR EPAIAGA HA CHOTENATA 32 YADABRSHAD Ha BOAKK TO: ropit
The validily of this ceitificala is dapendent on an annualf six monthly sudt and on a compiale raview, avely lires years, of the mansgement System

MupBo H3aaHKe {ng. Michete Francloni
First Issue 10.08.2011 (Chilef Executive Officer)
Hacrosilo usaanue
Current fssue 30.07.2014

- Banngrocr ao B :
Expiry Date . 27.07.2017

RINA Services S.p.A.

Via Corsica 12 - 16128 Genova Ital

ACCREDIA




CEPTUDUKAT Ne
CERTIFICATE No. OHS-677

YAOCTOBEPABA, Ye CHCTEMATa 3a ynpaBneHue Ha 3apaseTo  GeaonacHoctTa npy padora Ha
Itis hereby certified that the Occupational Health and Safely Management Syslem of

XIOHAY XEBM MHOBLCTPUC KO. BBJITAPUA ALl
HYUNDAI HEAVY INDUSTRIES CO. BULGARIA

bYN. POXEH 41, CO®KA 1271, BLITAPIWA
41, ROZHEN BLVD., 1271 SOFIA, BULGARIA

SA CNEOHUTE ONEPATUBHW CTPYKTYPW /IN THE FOLLOWING OPERATIONAL UNITS

BYN. POXEH 41, CO®WA 1271, ELNTAPUA
41, ROZHEN BLVD., 1271 SOFIA, BULGARIA

3a }'jg;opmauun 0i]
¢ BAnMAK
;lggucpuxafa :Eb
. THTE Wi w. T
CbOTBETCTBA HA CTAHAARPT 53
IS IN COMPLIANCE WITH THE STANDARD

BS OHSAS 18001:2007

C OBNACT HA NPUNOXEHKE / FOR THE FOLLOWING FIELD(S) OF ACTIVITIES

KOHCTPYWPAHE, NPOW3BOACTEO, THPIOBUA Y CEPBU3 HA TPAHCPOPMATOPH, CTBNANHW PETYNATOPU,
ANAPATIA BUCOKO HANPEXEHWE Vi PESEPBHWU YACTH.

DESIGN, PRODUCTION, SALE AND SERVICING OF TRANSFORMERS, TAP CHANGERS, HIGH VOLTAGE
APPARATUSES AND SPARE PARTS.

HisNonIgateto ¥ BANAHOCTTA HA CepTWLaTa 38BICAT OF CNAIBZHETA HA NPABHAATA HA PYIHA 33 COPTUDXKALMA KA CHOTENA 32 YTIDABNSHAS HA 3APRSETO
Tha use and valicly o this ceriificale are subject o compSance with the RINA document: Ru'es for the Cerdfication of Gocupational Health snd Safely Mé

Mepeo B3paHue Ing. Michele Franclon!

First Issue 11.08.2011 (Chief Executive Officer)

Hacronuwo n3nanve

Current Issue 30.07.2014

Banuonoct Ao /

Expiry Date 27.07.2017 it _
—_— , L7 | ot

RINA Services S.p.A.

Corsica 12 - 16128 Genova Ita}

ACCREDIA :\

[ CTY L ALCRL TN
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SIEMENS

Technical Datasheet

<
[l

Siemens H-Pos: 100; 3EK7 150-5CD4

/fé)
Cage design @ <

System Information
Nominal System Voltage (Un) 10,5 | kV
Highest Voltage of Equipment (Um} 12,0 | kv
Basic Insulation Level (BIL) 145 | kV
Maximum altitude of installation (a.s.L) 1000 | m
Neutral systemn earthing isolated
Power Frequency 48..62 | Hz
Electrical data
Applied Standard IEC 60089-4
Arrester classification '
Designation DH
Nominal discharge current (In, 8/20 ps) 10 | kA
With 4.5 | kikv
Rated voltage (Ur) 15,0 | kV
Maximum continucus operating voltage (Uc/ MCOV) 12,0 | kV
Line discharge class 2
Long duration impulse current withstand (2 ms) 550 | A
High current impulse withstand (4/10 ps) 100 | kA
Rated short circuit current (0,2 s) 200 | KA
Maximum residual voltage at ;
10 kA 1/2 ps 464 | kV
5 kA 8/20 ps 39,0 | kV
10 kA 8/20 ps 41,9 | kV
20 kA 8/20 us 48,2 | kV
40 kA 8/20 ps 55,7 | kv
500 A 30/60 us 32,3 | kv
1 KA 30/60 us 335 | kV
2 kA 30/60 ps 352 | kV
Temporary overvoltage for 1 s 16,1 | kV
Temporary overvoltage for 10 s 15,0 | kv
Energy discharge capability - thermal 4,40 | kd/kV,
Energy discharge capability - impuilse 2,70 | kdkv; -
Power Frequency withstand voltage (1min, wef) 67,0 | kV
Lightning Impulse withstand voltage (1,2/50 ps)} 144 | kV
Mechanical data (
Height (H} 240 | mm -
Minimum creepage distance 605 | mm
Weight (G} 24 | kg
Color of housing grey
Specified long-term load SLL (Few)® 1450 | N
Specified short-term load SSL (Feyn)® 2080 | N
Accessories
Line terminal Clamp, washer, nut M12
Ground terminal " Washer, nut M12

¥ Values wilhout accessories

AL: N
ECCN: N

30.03.2017 L




SIEMENS &l

Technical Datasheet u-//fP’
Siemens H-Pos: 200; 3EK7 270-5CH4 Cage design 9
System Information
Nominal System Voltage {(Un} 20,0 | kV
Highest Voltage of Equipment {Um) 21,0 | kV
Basic insulation Level (BIL) 145 | kV
Maximum alfitude of installation (a.s.1.) 1000 | m
Neutral system earthing isolated
Power Frequency 48..62 | Hz
Electrical data
Applied Standard IEC 60099-4
Arrester classification
Designation DH
Nominal discharge current {In, 8/20 ys) 10 | KA
Rated voltage (Ur} 270 | KV
Maximum continuous operating voltage {Uc / MCOV) 216 | kV
Line discharge class 2
Long duration impulse current withstand (2 ms) 550 | A
High current impulse withstand (4/10 us} 100 | kA
Rated short circuit current (0,2 8) 20,0 | kA
* Maximum residual voltage at ;
10 kA 1/2 ps 71,8 | kv
5 kA 8/20 us ’ 62,4 | kv
10 KA 8/20 ys 75,0 | kV
20 kA 8/20 ps 77.2 | kv
40 kA 8/20 ps 89,3 | kV
500 A 30/60 ps 51,0 | kV
1 kA 30/60 ps 53,7 | kV
2 kA 30/60 ps 56,4 | kV
Temporary overvoltage for 1 s 31,0 | kv
Temporary overvoliage for 10 s 29,0 | kv
Energy discharge capability - thermal 4,40 | kdkVy,
Energy discharge capability - impulse 2,70 | kdkv,
Power Freguency withstand voltage {1min, wat} 113 | kV
Lightning Impulse withstand voltage (1,2/50 ps) 242 | kV
Mechanical data .
Height (H) 400 | mm
Minimum creepage distance 1230 { mm
Weight (G) 3.9 | kg
Color of housing grey
Specified long-term load SLL (Fsta)® 870 | N
Specified short-term load SSL {Fayn)’ ' | 1250 | N
Accessories
Line terminat Clamp, washer, nuf M12
Ground terminai Washer, nut M12

Values without accessories

N . BSIPHO C

. P%Tﬁﬁﬁﬂa
ECCN: N 1
30.03.2017 212
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SPRECONP®-E-P DQ..6-SERIES

ProTecTION DeEvices AND CoMBINED PROTECTION AND CONTROL DEVICES
WITH TRANSFORMER DIFFERENTIAL PROTECTION

W@m@ﬁ@ﬁ



SPRECON-E-P DQ..6-SERIES

INTRODUCTION

SPRECON-E-P DQ..6 devices provide differential protection

a1 transformers. The devices include standardised hardware
odules and firmware. They all provide protection functions

of the same range. The series consists of:

+ SPRECON-E-P DQ..6-1 (Protection device)

+ SPRECON-E-P DQ..6-2 {One-box solutions with com-
bined protection and control)

One-box solutions are distinguished from protection devic-
es by additional control functions. Beside typical protection
functions and measured-value collection, protection devices
also feature control of circuit-hreakers. The one-box solu-
tions allow protection and measurement as well as control
and monitoring of secondary systems.

The multifunctional SPRECON-E-P devices featurs a
~lear separation of control and protection functions which
Jdows either combined or separated operations of control
and protection functions:

» Separated data models

« Separated control and protection firmware

« Separated control and protection configuration
+ Separated passwords

+ No testing of protection function at feeder nor primary
circuit disconnection required on-updating control pa-
rameters or firmware

RANGE oF FuNcTIONS
The devices are accentuated by a technologically fully
developed and commercially optimised design. They allow
realisations of sophisticated and compact soluti
clear economical henefits through highest possibl
and scalability.
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Current stabilised differential protection

AREAS OF APPLICATION

The SPRECON-E-P DQ..6 devices are multifunctional
devices for protection, control and automation é\
stations. They can be applied as main protectlon

medium or high voltage levels.

In addition to the characteristic-stabilised differential protec-
tion for phase currents, SPRECON-E-P DQ..6 also comes
with characteristic-stabilised ground differential protection,
zero-seguence filtering, intush and overexcitation stabilisa-
tion as well as overcurrent protection per winding. Further-
more, motor protection, a thermal image as well as over-
voltage and undervoltage protection_secure the use within
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The implementation of standard and proprietary protocols
allows close collaboration with controlling systems of various
manufacturers. All necessary protection and control func-
tions are integrated in the devices.

-~ ONFIGURATION

All functions can be configured separately. By separating
protection configuration from control configuration, all differ-
ent kinds of requirements of different applications can he met.

The protection-specific functions are separately configured
or deactivated depending on the respective application. Irrel-
evant functions are hidden and inactive which allows simple
and structured configuration of the devices.

All configured bays are type-oriented stored in a data-
base. They can be therefore copled and re-used as well as
easlly re-adapted, which facilitates configuration of large-
scale systems,

:

Sy E Y

=T

-~

Principle of consequent separation of protection and controf
3

SPRECON-E
Engineering.Center

Configuration and Mainténance

OPERATING

In order to meet the requirements of efficient system
management, all operations can be accomplished with the
detachable HMI contral panel. Hence, protection configura-
tions can be locally carried out beside usage of the operating
program “COMM-3°, (

All relevant information about processes and devices is
shown on the full-graphical display of the control panel. Ad-
ditionally, configurable LEDs are available for signalling.

Separated navigation keys allow clear user guidance through
the various pages and submenus. Furthermore, they facili-
tate simple configuration of extensive protection and control

N
.
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IEC 61850
IEC 60870-5-103
IEC 60870-5-104
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Dinensions & WeiGHT COoMMUNICATION B U f’ e} .

*
+ Dimensions: 212x176x257mm (WxHxD) Incl, connections « IEC 60870-5-103/-104, JEC 61850 _‘ @ﬁ
+ Weight < Tkg « RS232, R§422/485, fire-optic, 101100 Mbit Ethemeal
+ 2 additional optical Ethernet interfaces for redundant ri = i
GenzraL FUNCTIONS pica " www.sprecher-autoqation.com

« Connection via Jeased or diglup line
= Wireless comnmurication (exiemal GSM or wireless modem)

+ Integralion of stand-alons devices via station bus {counter, me-
{efing devices, prolection relays, AVR, Petersen coll controller,

+ Remote maintenance and configutation
« Time synchronisation (DCFT7, GPS, station & remote control}

alc.)
Refergnce Typs
IMPLEMENTED PROTECTION EC
Funcrions .
IEEE Ga7.2 6185074 D208 D2QU€_3 D3G5 D3QU6
Number of current and voltage inputs 7l 8 g 1 121 He+U) 111+1U
1xMx R I Ixdix
Neutral-Point current sensitivity x of 1x or 20% or
1x/20% 1x£20x If20%
Differential prolection, number of ends T4 ¥ PDIF 2 2 2 3 3 3 3
Ground differertial protection, N PO P S T A HEADQUARTERS
number of ends s A | GmbH
on
Switch on protection (SOTF, SOP) 50, 500 PIOG X X X X * b X pref:her utomat m
Ampitude and veclor group malching X X X X X X X Franckstrasse &1
- 4018 Linz
Zerg-sequence fitering *x X X * x X X
Phase-rolation adaption X X x % x X x Austria
1 >DTADMT, three stages per end, £0. 51 PT0G 9 2 2 5 2 3 a T: +43 732 6908-0
number of ends ) F: +43 732 6908-278
n j -
THDMT, threa slages per end, 50N,51N, PTOC s 2 2 3 3 3 3 info@sprecher-automation.com
per of ends &iNs
Infush restraint PHAR X X X b X b X
Cvenvottage protection (U>), two sfages® 59 PTGV X X X
Undervollaga protection (U<}, two stages” 27 PTUV X X %
Freque: rotection {f< four slages, LOCATIONS
equency pro 95, 81 PTUE, PTOF x x| x
f>two stages) AusTRIA
tr::gaz;\:: se:;!.;en«l::a pf{rte::twr;:;ﬂa o BTOC « X X « y M « Sprecher Automation GmbH
ee stages, ssslgnable loe {Linz, Wien)
Overioad protection {2 imzges, AR, 48N PTIR X X x X X X x
assignabla io end) G
Starting protection, locked rotor proection | 48R, 66, 48, PHRIPMSS ERMANY
(motor protection), assignabls to end* 5ILR x x X X * x x Sprecher Automation Deutschland GmbH
Undertoad protection {molor protection)” a7 PTUC x x x x x X x (Berlin, Erfurt, Dortmund, Minchen)
Lockout*, aumber of ends 88 PMRE 2 2 2 3 3 3 3
et ot @0 | g | | 2] | o] o] ] o]0 Nememsoms
9965 por ond, Sprecher Automation Nedertand B.V.
Curent annunciation stagaes (3x1,_, B
a, reda
3% by,,.), assignable to end x * * * ¥ * * ( )
Circuit bresker tripping by up lo &
exiernal signals (PTRC) x X * X 4 X * PoLanD
Trip crcuit supenvision, number of ends 747C 2 2 2 3 3 3 3 Sprecher Automation Polska Sp z o.0.
( ~ameter sels 4 4 4 4 | 4 4 4 (£6dz, Swidnica)
Jo + time stagas for optocoupler inpuls X X x X X X X
Virtuzl binary inputsicontral input 15115) 1561 16M6| 16/15| 1515 1515 ] 1616 SLovAKIA
Logie + hold tima for oulput relays x pLox | x| oxpox ] x| X Sprecher Automation spol. s r.o.
Measurands, short report X X x x x x x {Bratislava)
Event lopging, non-volatie RERE X X x X X X X
Disturbance data recording, non-volatile RADR, REDR x x x X * % X
Stalistics X X X X X % X
Measwrand checks, self supenvision X b3 X X X X X
Assistance for test and pulting into ¥ X « « « x .
operation . .
* implemented in struciure 4602 and higher P . Bﬁ p H @ ) C
e ) 4 )
S i‘;t M : " ‘
y a2 NOPUTAHAIA
AopprmonaL ProTecion FuncTions » Command output elther directiy or by SBO wil QO '(" - , .
+ Pulse shaper stage (programmable logic) {select befors operata) 3 O w
+ Separalion of protection data from control data + Gonlrel of transformer lap changers o Pejersen coils I | m
+ Nominal current selection (1/5 A) via lerminal connection + Configurable automatic functions ‘:) = )
- Seltings via control panel and PG through menu-assisted plain-  + Switching device in ﬂﬁ\ 0 ()
text messaging + Group-assign ication and meaguzbd-value blocking ‘f‘ r D ‘6 .
: o .
Gontrot FunGTions + Trreshoid vafbe monfloing w2 © Sprecher Automation 2014
. Control and montoring of silching devices and process ela. + MaximumGemand valuo calculati ) Sprecher Automation, the Sprecher Automation logo and any atemalive
ents ne 9 i * MC::”“‘ N calchiation (ry : n W”L:Z)j l version therecf are tradamarks and service marks of Sprecher Automaton.
. . . ) + Configwrable transmisson modss for messured vahios Other names mentionad, efther registered of not, are the property of thelr
+ Power output with high making/oreaking capacity {option) + Matered value capluria fespecive companiss

+ Operating hours countefy switching operations counter

» Eventrecordng Any Eabiity regarding the coreciness and completeness ofanydnigfination

andfor specifications in the brochure is exc%uged. All 1igy 1 ew}zed t0
alter specifications, make modifications, or lerminate efs without prior
12.1.101.42en C notice. The specifications of a model may vary from country to country.



TEXHOTIOT WA 3A JALUTA
HANIPABEHA NPOCTO

HighPROTEC-2
MCA4-2

MPEXA ¥ FEHEPATOP

MpunoxeHue

MCA4 e npeUMaHO KU HaAeKAKO pene 3a 3alyuTa, YHpasseHue 1
MOHMTODWHT HA M3BOA, MpexXa ¥ FeHepaTop. Kato nocnenHo
noxonenve cepua or SEGMocodward, MCA4 Brnitousa BCHIKM
ANSI v |EC crannapTi sa nocTiiraHe Ha CbBMECTUMOCT ©
NOCTOAHHO NPOMEHALUNTE C& U3KCKBAHKA NPy
B32MMOCBBLP3AHOCT HA MPEXUTE. MBKABOCTTA NO OTHOLWEHKE Ha
xapayep, cotyep, npvlﬁomeune. noTpebuTencku vHTepdeic u
KOMyHyKauwi, npasy MCA4 noaxogsLia npw AHelHNTe
W3MICKBAHMWS, & CBILG Taka ¥ B Obgelye, XapayepeT e
npoexTUpaH 4a paboTH NpyU BCHYKK HOMWHANHY CTORHOCTK, B
KOMEWHaLKMA ¢ hYHKUWK NO 3aLLUMTA 1 ynpaBRexue,

CodTyeptT 3a napameTpusnpans 1 aHanua Smart view e nogxoasu 3a

PENEMHA JAWMTA K YNIPABIIEHUE 3A U3BON,

Bcuuky HighPROTEC ycTpoiicTea,

MoppoBer
naker sawuTa
2> lecr enenetta drazHa MT3 nocoyxa
WI HENOCOYHa
(ANSIAEC/51C/51V),
YeTupy enemerra 3eMHa sauTa @
HenocoOYHa WNY NOCOYHE.
[lsa enenenra 3alluTa oF
> HeBanaHcupan ToBap,

Hanpexeroea sawuta @
> WecT eNneMenTa, no wabop: V<, V>,
V=(t).
lilecT enemeHTHA CyNepBUaKA No
HebanaHe Ha HanpexeHue,
MbBKas YeTBLPTA HaNPEXeHoB BXoy. @
WsBop ot VE> unn VX (3a cuHxpo-vex).
NpoBepKa no CHHXPORMABM (CUHXPO-Uex)
leHeparop-Cuctema uny Cucrena-
CueTema,
Beexu OT WeeTTe enemenTa Ha
YeCTOTHATA 3alUMTA MOXE A8 ce
uanonasa kare: f<, > ROCOF, vector
surge...

1eCT eneMeHTa MOLHOCTHA
32WKTA, BCSKA MOXE A Ce
ManoNaea Karo:

P>, P<, Pr, Q> Qx<, Cr, 5>, 8<

- [lea enemenTa sawmta no cos phi (PF)

KaqecTBO Ha eHeprusTa

THD 3awura {05110 XapMOHHYHO
> M3KpUBABAHS)

Y¥npasneHue Ha ﬂOTpEGﬂBHMe
Bbpxoey ¢TOHHOCTH

BBpXOBU CT-74 Ha TOX M MOLLHOGCT, Chenmo

nOTpeﬁneHue Ha TOK W eHEPriuA

Maxer npu B3aUMOCEBbP3BAHE Ha
Mpexv

Toau naket e 0GoflieH oA OTASNHO
MEHH

> PasnpepeneHue Ha ToRApa B
3aBHCHMOCT OT NOCOKATA .

> FRT (LVRT): Hacrponeaemu FRT-
npodhrny, KeOpAKHWPaHK ¢ ATB.

>  QV-3awura: Jawmta no MyH. Hanpex.-
PeakTvBHa MOLYHOST

ABTOMaTHYHA 33L[KTA NO YesToTa:

2 Lllect enemenTa KORGHMIYPUPYEMY KaTo:

f<, f=, dfidt (ROCOF), Vector Surge
CB-Intertripping

> lposepka NO CHHXPORKILM

> (TeHeparop-MDeXa, Mpexa-Mpexa),
ONLWY Hanp. Npy 3aXpaHeHa MuHUA-
HeaaxpaHeHa WiHa

Cynepsuaud no
CPEeiHOKBAAPATUYHM CTONHOCTH
= Hacrpoiisaemu (VDE-AR 4105)

Peructpatopn

> Asapsien: 120 s eHeproHe3aBrCUMY
> Tospegw 20 nospenu

2 Cubutun: 300 cubutua

> Axanoroeu cT-v: 4000
EHEProOHE3aBKCMY BLBEKEARKA
[MomgLunm MHCTPYMEHTIA

KHEMO CXeMa

fiirieH pejlakTop Ha em{ r@%ﬁrg AN

Ws. WQGDWARF

"+ DNP 3.0

! Multiple Commumcauo
with one device

+ ANSI Menu structure

; + Page Editor

x Eew front piate with UsB

W |ECB1850 with LG interface

ezt 2T
s oA

Mopapwxxa

USB spbaxa

MporpaMupyem gucnned {Single-Line,
...) TIporpaMnpyemis BXo0BS

KonupaHs v CpaBHABaHe Ha napaMeTpu
KoHBepTvipyeMH koHthur, thainose
CpaBoTBaHe W feakTHsup. Ha KIXORH
CyAyNaTop Ha NOBPEA TOK ¥ HANPeX.
Tpachitky Ha USKNIOUBATENHA X-KK

7 eanxa nabupaemu B peneto

bbb

Onunn 3a KOMyHKKaLMA

IECH1850 .
Profibus DP (
Modbus RTU vnn Modbus TCP ’
IEC60870-5-103

DNP 3.0(RTU, TCP, UDP)

oo b

YnpaBnenus

> Ha [0 WEeCT ChOPLKEHUR (npexhcaa\m\\
PAISAKHATENN UM 38MHU HOXO0BE)

> Wanoceane Ha nNpeksceava

» A0 80 norkdecky ypaeHeHun sa 3amma§

TNorvkn
YNPABNSKUE Y MOHUTOPYHI

CUHXPOHK3aLMA N Bpeme

» SNTP,IRIG-BOOX, Modbus, IEC60870-5-
103

M O N\opeduu uni 12 cmolnocmy
éc.»'-" !
at
O




MCA4-2 | [F;‘EPJL%%& ?’é&‘iﬁ,ﬁﬁ TmosénPABnEHME 3A U3BO,

Mperneg Ha GyHKunuTe

SawvTHy dyHKuM

[, MTO, MT3, scuuxy enemenTv Morar Aa GbAaT KOKMKTYPHPaHY KaTO NOCOMHK 6 50P, 51P, 67P....
WY HenocodHy. MHOXECTRO ONUKK 3a peceT (MUrHOBEHY, Bpeme HelaBKCHIMA,

peceT xapaxtepucTyiky cbrn. [EC n ANSI).

KOHTPORMPaHA RO HANPEKEHUS MAKCUMANHOTOKOEA 33LUMTE ROCPEACTBOM 5iC
2nanTHBHN RapaMeTpy

32BKCHMA OT HANPEXEHKETO MaKCHMANHOTOKOBA 3alliUTa 51V
MaxcHManHOTOKORA 3aWMTa npy obpateH ¢asos pen 510

12>, sawura or HeBanaKcrpar ToBap G OLeHXa Ha TOX0BETS Ha 0BpaTHa NOCReACBATENHOCT 2 48

IB, 3814Ta OT NPeTOBapBaHe ¢ TEPMUHHA PENKKa it OTAENHY CTORHOCTH 33 a71apMa 1 HaKNiHBaHe 1 49

IH2/In, pervcTpHpaHe Ha HAMArKVTBaLY TOBAP M OLIHKA O 2p4 XapMOHKK 1 Inrush

13, 38MHa OTCEUKA, 38MHA 32UUMTA, BCHUKA ENEMEHTH MoraT fAa Obaar KoHGMrypHpaHi karo

MOCONHA KW HENOCOHHI, MHOMSCTO OMLy/s 32 PEOST (MATHOBSHY, BREME HESaBMCHAY, 4 50N, 51N, 87N
pecer XapakTepueTrKu obr. 1EC # ANSI).

V&, V>, V()<, MKH.- ¥ MaKke. HANPeXeHoBa 3ailuTa, BpeMe JaBHCUMA MUH. HanpeeHoBa saluTa 6 27, 59
CynepaltauA N acHMETPHA Ha HanpexeHyeTo (VO12)

W4, MHH, W K2KC, HanpexeHWe Ha NpaBa NOCNeRoBATENHOST & 47

V2, Maxe. HanpexeHue Ha oGpaTHa nocnefoBarentocT

Beekd OF WECTTE @NSMeHTa YeCTOTHA 3alIKTa C8 wanonsea karo: 1< fs, df, dt, ROCOF, DF/DT, vector surge, ... 6 81U/0, 81R, 78
VX, 3alUMTA OCTATHUHO HAMPEXeHUE ki Hanpexenne Ha Wiy 3a Synch Check 2 2507 59N
AR, ABTOMaTHHHO NOBTOPHO BrMovsaHe (ANB) 1 79

ExP, dyHrUMY BLHIUHG anapMa # M3KnioveaKe 4

PQS, MolHocTHa 3awmra 8 32,37

PF, aktop Ha moLIBOCT 2 55

FRT, 6NOKMPOEXa N0 MWHKMANHO Hanpexehie (onUuA KoopRKHApate ¢ AMB) 27 {t) 27 (1, AR)
Q(V),3alupra (3aBHCKMA NO MUH.HANPEXERKE NOCOYHE PeakTHBHA MOLHOCT C REAKTUBHPANE Ha AlNB}

UFLS {paanpeaeneHie Ha TOBAPA B 33BHCMMOCT OT NOCOKATE Ha BKTHEHA MOLUHOCT)

10-MUHYTHa GYNepPBHaKs HA CPESHO-KEAAPATAYHK CT-TH: HECTPOABABME CbIT VDE-AR 4105

Synch Check 25

YnpasneHue | 10rik

Ynpasnexue: VHauxaLya Ha noSHLMATa, CynepeuauA Ha BPOMETO U BaaKMHY GOKVPOBKK 33406 CLOPLHEHHA

Tloruku: fo B0 6p0s, BCAKa C N04 BXOA, aBipasmi Neriaecky ypaereHs U TalMepy

QYHKUMK NO CYRBpPEKINA

CBF, 3alura oT nospeja Ha npeKbeaaya 1 50BF
TCS,cnepene Ha MaKNIMBATENHATA Bepyra 1 T4TC S ‘
LOP,saryGa Ha notesUman 1 60FL \
FF.noepeda Ha npenamTen upes undpos Bxoa 1 B0FL
CTS.cneaeHs ChCTORHKETO Ha TOKOB TPAHCEHOPMATOD 1 60L ¢
CLPU,eTynex cTapt 1 N
SOTF, npeBrn. BLOXY K.C. 1

Cynepanaus Ha NoTpEeGNEHwe b BbPXOBM CT-TH (TOK ¥ MOILKOCT)

THD cynepeuaua

W3HocBaHe Ha npexseeaY

Peructparopu: AsaphieH, Mospean, CuEUTHA, AHANOTOBM CT-TH




Mpernea Ha dyHKUKKMTE A0 Ansi

g Metering, Stalistics .
and Demand

Current and Volt:
unbalance, %THD and
THD, Fund. -and R4S,
MaxiMinfAvg, phasors

and ang1es .

Power:
Fund. and RMS, P, Q,
S.PF .

Faull recorder

‘Event fecorder

CIRIG-BOOX -

2 "Programmable Logic ;-

. Conlral -+ -

"+ Switchgear Wear - intertripping

Disturbance recorder

rend recarder. .
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MC A4_2 | EGE}JEE}{AVW?[ Séthuém TL‘IO&F;HPABJ]EHME 3AMSBON,

Popma 3a noprwryka MCA4-2

MNocouxa 3alWnTa Ha U3B0A,

MCA4 -2

Bepeun 2 c USB spbaxa, pasluvipeHa KOMyHHKAUMS M NOTREGUTENCKH ONLMH

Lxdbposu Lindpoen WHPOK

BxoAa n3xona kopnye Aavcon.
8 7 B2 X
16 13 82 X

XapayepeH BapyaHT 2
azos 1ok 5 AM A, JomeH Tok SAM A
$azop Tox 5 A A, Uyscre. semen Tok 5 Af1 A

Kopnyc ¥ MoHTax
Brpagen
Brpanen 19° (paneex tukad)

KoMyHURaLKOHEH NPOTOKON
183 NpOTOKCN
Modbus RTU, IEC60870-5-103, DNP3.0 RTU| RS485/knemoped
Modbus TCP, DNP3.0 TCP/UDP | Ethemef 100 MB/RJ45
Profibus-BP | ermmika/ST-xonexmop
Profibus-DP | RS485/0-SUB
Modbus RTU, IEC60870-5-103, DNP3.0 RTU | onmuxa/ST-xonekmop
Modbus RTU, IEC80870-5-103, DNP3.0 RTU| RS485D-SUB
|[ECE1850, Modbus TCP, DNP3.0 TCPAUDP | Ethemet 100MB/RJ45
|IECH0870-5-103, Modbus RTU, DNP3.0 RTU | RS4854mnenoped
Modbus TCP, DNP3.0 TCPAUDP | Etheme! 100 MB/RJ45
{EC61850, Modbus TCP, DNP3.0 TCP/UDP | Optical Ethemef 100MB/LG duplex conneclor
Modbus TCP, DNP3.0 TCP/UDP | Optical Ethernef 100MBAC duplex conneclor

‘OnuKna 3a 3aMbpceHa cpesa
Bes
3alpTHO NokpUTHE

E3ux Ha MEHIOTO (BbB BCAKO YCTPOUCTBO)
English/German/Spanish/Russian/Polish/Portuguese/French

* 32 BCAKA ONUHA HA KOMyHUXBLMATA C9 H3NON3IBA CAMO BAKH NPOTOKOR
Smart view MOXe A3 ca ¥2n0N9BA Napasense npea Ethernel retepdeiic (RI45).

#ETYSPLT 32 NEPAMATRHIVPAHE U 2HANKI SMArk view € SKniv4aH 8 socTaskata Ha HighPROTES yerpefiereara.

ToKOBH BXOZOBE
Hanpexexosn Bxofose
Lindposn Bxopoee

4 (1 Av 5 A) ¢ aBTOMATHYHO 3aKbCABEHE
4(0-800V)

MparoseTa Ha 3apafoTBaHe ce HacTp. Ypes codiTyepa

3axpanBaHe llinpoxkooBxeaTHo saxpaHsaHe

24V, 270V /4B V, - 230 V, , (-20/+10%)
Knemu BCWUKM KNeMK Ca KaBaxgasemi
THR Ba nOKpHTHETO P54
Pasmepu Ha Kopnyca 19° moHTax 2127 mmx 173 mmx 208 mm
{lWl xB x[) 8.3741n.x6.811in.x 8.189 In.

BrpageH moHTtax: 212.7mmx 183 m
8.3741In.x 7,
19.2591b

Terno (MaxcHManno) npubn. 4.2

08 mm
N Aefogin,

R

s L

KoHTakTy:

CenepHa W HedrpanHa AMepuka

Phone: +1 970 962 7331
E-mail; SalesPGD_NAandCA@woodward.com

KOmHa AMepHKa

Phone: +55 19 3708 4800
E-mall: SalesPGD_SA@woodward.com

Espona

Phone: +49 2152 145 331
E-mail: SalesPGD_EURCPE@woodward.com

A
B*
c* Bnusbk Matok v Adpuka
D* Phone: +971 26275185
E* E-mail: SalesPGD_MEA@woodward.com
F!r
Gi’
H Pycun
I* Phone: +7 812 319 3007
E-mail: SalesPGD_RUSSIA@woodward.com
K*
Lﬁ
Kurai
Phone: +86 512 8818 5515
E-mail: SalesPGD_CHINA@woodward.com
Muanna
Phone: +91 124 4309 500 X}
E-mall: SalesPGD_INDIA@woodward, LK
Aszua 1 OKkeaHua ‘\ _
Phone: +49 711 78954 510 \
E-mail: SalesPGD_ASEAN@woodward.co
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DECLARATION OF MANUFACTURER

Your reference:

Ourreference: BC/Mn
Extension: 610
Date: 02.03.2017

We, Sprecher Automation GmbH, a reputable manufacturer of digital protection relays,
established under laws of Austria, having our head office at Franckstrasse 51, 4018-Linz/Austria,
herewith declares that the offered protection relays and bay controllers type SPRECON-E-C/P

support the following communication protocols:

IEC 60870-5-103
IEC 61850
MODBUS RTU
MODBUS TCP/P

for optical or electrical connection.

Kind regards
SPRECHER AUTOMATION GMBH

ChristiamrBrauber—-

Department Manager
Sales Vienna

Sprechar Autemation GmbH
Franckstrasse 51

A-4018 Linz/Austria

Phone: +43/(0)732/6908-0

Localiga Vienna:
Ignag-Kéck-Stragse 10
“1210 Wian / Austria
“¥43/(0)732/6008-521
Fax:  +43/(0)732/6908-278
vt sprecher-automation com

+43/(0)732/6008-650
sprecher-automation com

FN 218578 y, Handelzgericht

[dNr.: ATUS3171108

Bank: Aligemeine Sparkasse 00.

Account Nr.: 32100-086088, Bankcode 20320

[BAN; AT052032032100085088

Swift: ASPKAT2L cu 0
£ BE



Mpecod om aHaNUICKU €3UK

gelcnapagvm OT npousBoanTens

Hue, Uinpexep AyTomelitusH MBX, peHoMypaH npoussouTen Ha Ludposy /
peneiiHn 3aiuUT, OCHOBAHU NOA 3aKOHUTE Ha ABCTPUA U UMALLIW rnaseH othuc Ha <‘
®pankwrpace 51, 4018-JluHL/ABCTpUA, C HACTOALLOTO fieKnapupame, He

ocheprpaHuTe perieiiHy 3aLuTi v MONEBU KOHTPONEPK TUM SPRECON-E-C/P
noaAbPXaT CNEAHNTE KOMYHUKALMOHHN NPOTOKONIA!

IEC 60870-5-103
IEC 61850-5
MODBUS RTU
MODBUS TCP/IP

3a onTWYHa UNn enlekTpuyecka BpbaKa.

CobpaevHu nosapasm,
LLinpexep AyTomeiwsbH MmBX

/noanuc u nevar/




Declaration of conformity

We, Woodward Kempen GmbH, a reputable manufacturer of digital relay protections,
established under laws of Germany, and having a head office at Krefelder Weg 47,
47906 Kempen, Germany, herewith

Certify

That

The offered protection relays type MCA4-2, MRDT4-2 support the following
communication protocols:

IEC 60870-5-103, [EC 61850-5, MODBUS RTU, MODBUS TCF/IP

for optical or electrical connection.

Signed for and on behalf of Woodward Kempen GmbH

p . 4. "
L 7 ]
PRyAY A //14,7(' «
Macle] Maglé] 4 (

Sales Support Engineer




Mpecod om aH2nUICKU e3UK

gemagagnﬂ 3a CbOTBeTCTBHNe

3auMTU, OCHOBaHW Cnopen 3akKoHUTE Ha FepmaHMﬂ U UMaLlv rnases OCDMC Ha

Hue, Yyayopa Kemnen MMEX, peHomupaH npouaBoguTen Ha L posy peneﬁﬁmb{::’;
Kpedengep Ber 47, 47906 KemneH, 'epMaHus, ¢ HacTosALLoTo <

Heknapupame

ye

OchepupanuTe OT Hac peneity sawmTy, Tun MCA4-2, MRDT4-2 noagbpxaT
cnegHUTe KOMYHMUKaLIMOHHI NPOTOKONM:

IEC 60870-5-103, IEC 61850-5, MODBUS RTU, MODBUS TCP/IP

33 ONTUMHa UNK enekTpvecka Bpb3Ka.

NoanucaHo 3a 1 ot umeTo Ha Yyayopa KemneHd MmBX,

/rnoanuc 1 neyar/




OEKNAPALIAA

3a npremaHe Ha yCroBUATa B NPOEKTa Ha JOroBop 4

Honynoanucannat/-Harta/ AHToH MeaRoB Minues B kavecTBOTO MU Ha npegcrasnaealt OBeanderne .,MUM
- XIoHAal” (MMeTO Ha y4acTHWKA) y4acTHUK B 06LUECTBEHA nopbyka ¢ npeamer: , JIocTaBka, ASMOHTaX U
MOHT@X Ha TpU(asHN MAc/OHAMLMHEHW NOHWXABAWM CUNoBY TpaHchopmartopu 110kV/ CpegHo
HanpexeHne (CpH) u usnoto HeoBGxoAuMO noMolHo oBopyasaHe”, ped.N2 PPD 17-001, ofocobena
noavuuna N2 1 /OM1/ , nogeTanums /NC/ “Mnapoct”.

{nocouea ce N?u HaumerosarlUe Ha 0BocobeHama nosuLus)

NEKNAPUPAM, YE:

Flpuemam ycnosviaTta B NpoeKTa Ha JOorceop, NPUNCXER B ACKYMeHTauuATa 3a ydyactue.

Dara 18.04.2017r. Oeknapatop:

3abenexka:

Kozamo yyacmuuk nodasa othepma 3a nogeye om edHa obocobera nosuyus, Hacmosuwama deknapayus
ce npedcmass 6 Komnnekma OOKyMeHmuU Ha MeXHUYecKo npedrioxeHue 3a cromeemuama obocobena
f03UYLs, 38 KOAMo yyacmea.




LS

OEKNAPALUKA
33 CpoKa Ha BanuAHoCT Ha odeprata
Honynoanucannat/ -ata AnToH Vesanos Ynuves,
(cobemeeto, GauwjtuHo, draMunHo ume)
npuTexXaeall/a nuyHa Kapra Ne641903354, uspagera Ha 01,02.2011r. ot MBP —rp. Codua,
anpec: rp. Cocbus, x.k. Ceeta Tpouua, 6n. 3396, eT.4, an.14,
{nocmonxeH adpec)
B KAYECTBOTO MI Ha YnpasuTten
(mocoysa ce dMeXHOCIIMa)
Ha OBeguHedve MW — XioHgaid®,

(nocoyeme HaUMEHOBaHUSMO Ha y4acmHuUKa)

yHaCTHUK B NpoLieAypa 3a BLbaNnaraHe Ha oBLISCTBEHa NOpBUKa C NPeAMET:

JlocTaBKa, [EMOHTaX U MOHTEX Ha TpUdiazHM MacnoHaTBNHEHW NoHWXABaLLWM cUNoBY TpaHchopMaTopk
110kV/CpeaHo nanpexenne (CpH) v usnoro HeoBxoaumo nomolHo obopyasaHe *,

(HaumMeHo8aHUe Ha NopLYKama)

Q6ocobena nosuuma N2 1 {ON1), noacranuyus /MC/ ,Mnapoct”

(nocousa ce N2 u HaumeHogaHue Ha obocobeHama No3UYLA)

OEKNAPUPAM,UE:

C noaasaHe Ha HacTosAllaTa odepta, HANPaBeHUTE OT Hac NPEANOXEHWA W NOSTH AHraXUMEeHTH ca
BanWaHM 32 CPoKa, NOCOMEH B 0BABNEHWUETO, CUMTAHO OT KpalHKA CPOK 3@ NoJaBaHe Ha ocbeprm'e

Oara 18.04.2017r. Heknapatop:

/L TOHM IG 2-5
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