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V indoor switch disconnectors

CHARACTERISTICS

e High switching parameters

e Construction solutions guaranteeing indefective work - extinguishing system,
arching contact

¢ Module design which allows to adapt apparatus to clients’ reqguirements

e Version with fast moving earthing switch UDS - short-circuit making current
e Possibility to use motor operating mechanism with remote

¢ Many dimensions of distance between poles available

e  Afew versions of assembling in switchgears - front, rear

¢ Possibility to use additional equippment: voltage indicator, eleotromégnetic shunt-t;‘ip,“‘
auxiliary contact switch, insulators with voltage detector - &
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SPECIFICATION
Value
Ep. Parameter
OM/OMB-12 CGM/OME-24
1. Rated operating voltage 12 [kv] 24 [kV]
2. Rated frequency 50 [Hz] 50 [Hz]
a, Rated comntinuous current 630 {A] 630 [Al
4, Rated transilive current 700 {A] 1000 [A]
Work switching capabilities:
5 - low inductance circuit 630 [A} 630 [A]
) - ring network ciroulls 630 [A] 630 (Al
- cable and overhead line foading 50 [Al 2514
5, Maximum fuse cartridge size 100 {A]7 63 {Al
7. Rated shott-circuit making current 50 [kA] 40 [ka)
8. - Peak withstand current 50 fka] 50 [kA]
g, Shott-circult withstand current, 1 sec. 20 [kAl 20 [kA]
Test voltage (50 Hz):
30, - earth and pole to pele insulation 28 [kv] 50 kvl
- ferminal to terminat insulation 32 [kv] 60 [kV]
Surge test voltage:
11. - earth and pole to pole insulation 75 [kvi 125 [kv]
-terminal to terminal insulation B5 kvl 145 [iv}
12, Mechanical strength 2000 eycles 2000 cycles

1 Compatiij!e with HH type 120 A fuse cﬁértridge by S_IBA'

zwae.com.pl
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OM-12/T and OM-24/T
type switch disconnector
with top and bottom

earthing switch

Switch disconnector type

Dimensions [mim}

A B c n E F G H f R
OM-12/TAID/UG/125/ P PP 125 345 410 gz* To0* 775 732 283 310 800
OM-24/T/UD/UG/ 1607 LP PP 160 385 480 o0+ ag* 982 890 365 387 1 1000
‘ * Possibility of reducing the dimensions
) ) Dimensions [mm]
Switch disconnector type
A B C D E F G H H R
OMB-12/T/BDT/UD/ 25/ LP PP 125 860 4710 92+ 100* 1097 914 286 310 800
OMB-24/T/BDT/UD/160/ LP PP 160 | 1060 | 480 oox 90* | 1408 | 1114 | 371 387 | 1000
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Dimensions fc;r fuse cartridge: 12 kv é_:292, 24 kV e=442, For different dimen

sions - drawings according to an inquiry
" Possibility of reducing the dimensions

Switch disconnéctor set
with OMB-12/T/BDT
and OM-24/T/BDT

i iype fuses

Zwae.com.pl
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OM-12 and OM-24
A . type indoor switch
: i ! in B disconnector with top
: or bottom earthing swiich
[ ]
. ) Dimensions [mm]
Switch disconnector type
A 8 & D E F G H | R
OM-12/UD/UG/125/ LO PO 125 410 775 | 732
345 4% | 170% 283 | 310 800
OM-12/UD/UG/185/ LO PO 185 530 . -
OM-24/UD/UG/160/ LO PO 160 480 982 | 890
395 170 170 365 387 | 1000
QM-24/UD/UG/275/ LO PO 275 710 - -
* Possibility of reducing the dimensions
. ] Dirmensions [mm]
Switch disconnector type
A B C b E F G H f R
OMB-12/BD/UD/125/ 10 PO 125 410 1042
843 114% | 170% 877 286 | 310 800
OMB-12/BD/UD/185/ L0 PO 185 530 -
OMB-24/BD/UD/160/ LO PO 160 480 1354
1043 170 170 1078 | 371 387 | 1000
OMB-24/BD/UD/275/ LO PO 275 710 .

Gereeno

Dimensions for fuse cartridge 12 KV e=792, 24 kV e=442, For different dimensions - drawings according to an inquiry
* Possibifity of reducing the dimensions
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Switchl disconnector
. set with OMB-12/BD
and OMB-24/BD

type fuses
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ZWAE Sp. z 0.0,

SWITCH DISCONNECTOR

SYMBOL | OM-12/UD/210/PO/LK2
INDEX OM-6-0026162

No [ YEAR [ 2019
U 12kV [y B30A k20 KA
U, 75KV [, 40 KA lc 50A

W ZWAE 8§p. z o.0.
— FUSE SWITCH DISCONNECTOR

SYMBOL | OMB-12/BD/UD/210/PO/LK2
INDEX OM-5-0026163
No YEAR 2019
Ur 12kV  Up 75KV . pay 100A 1, 20 kA
Striker pin type: medium
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ZWAE Sp. z 0.0.

SWITCH DISCONNECTOR

SYMBOL [OM-24/UD/275/POILK?2
INDEKS OM-6-0011327

NO YEAR| 2019
Uy 24 kV Iy 630 A [k 16 kKA
U, 125 kV lp 40 kA le 25A

W

TWAE ZWAE Sp. z 0.0.

FUSE SWITCH DISCONNECTOR
SYMBOL [OMB-24/BD/UD/275/PO/LK2
INDEX OM-5-0026159
NO YEAR | 2019
Uy 24kV Uy 125kV | 100A |, 16 KA

Striker type: medium

r, max
B
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MYV indoor
switch disconnector
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Dear Customer !

The purpose of this instruction is to provide information about indoor switch disconnectors type OM, OMB
designed and constructed in order to meet your needs.

This manual contains technical data, design description as well as recommendation for adjustment and
service. Our manaul has been Issued with an intention to help in proper instaliation, servicing and operation of the
indoor switch disconnectors.

Strict observance of requirements specified in this Instruction ensures troublefree service of operating
mechanisms and is a condition of validity of manufacturer’s guarantee. Therefore, it is necéssary for the User, to be
acquainted with this instruction, before the operating mechanisms are installed and putinto eperation,

In order to avoid errors in the proper installation and operating of switches, please read the manul
carrefutly.

Zakiad Wytwérczy Aparatéw Elektrycznych Sp. z o.0.
60 Gdanska Str.; 84-300 Lebork
telffax: +48 59 86-336-15 / 86-333-86
web site : www.zwae.com.pl
e-mail: zwae@zwae.com.pl

1:’/APPLICATION: sy it St ;

Indoor switch disconnectors type OM, OMB are designed for application in the indaor switchboards of
rated voltage 7,2 - 24kV and are using for switchiong-on and switching-off of the currents that are not greater than
swithboard rated continuous current. in open condition the safe insulation gapin the circuitis provided

2.ADVANTAGES

« modular principle;
» plane motion or rotary motion power transmission use possibilities;
¢ power transmission side option possibilities;
e motor driven operating mechanism type NSW30:
« transformer secure up to 1600kVA possibilities;
e high durability and reliability;
« compact construction;
¢ good technical parameters;
« adapted for power engineering;
e simple maintenance;
€ accessories possibilities:
« capacitance insulators for 12; 17,5; 24 kV;
e shunt trip for 24; 48; 410; 220 V dc/ac;
e auxiliary switch. o
gaPHO © \

e




3. CONSTRUCTION AND OPERATING PRINCIPLE.

Switch disconnectors type OM/OMB are three-pole switch, they have cutting construction and arc extinguish is
done using air blast released in opening phase. Every switch disconnector is equipped with at least one earthing
terminal located on frame cross ledge and version with fuses (OMB) additionally on a ledge in fuse base.

Fuse base frames are equipped with jaws {pos.9) located on resin postinsulators (pos.10) allows to install fuse
with ferrule diameter 45mm. Switch disconnector base (pos.1}is a welded steel frame in which is journatied main shaft
{(pos.2) and drive shaft (pos.3), on its cross ledges are resin insulators (pos. 4 and 5) supporting main and auxiliary
cireuit. Due to various clearance between poles, apparatus with reduced clearance (160mm for 24kV and 125mm for
12kV) are equipped with insulation barriers (pos.6) between poles. Switch disconnectors with fuses have additional
fuse base (pos.7) not connected with disconnector itself, which allows to install varoius length fuses {pos.8) without
changing apparatus type. Switch disconnectors can be equipped with auxiliary switches (pos.42) with configuration
3NO+3NC mounted to apparatus frame on the opposite side fo lock near main shaft (pos.2) or with electromagnetic
release (pos..15) located on a frame under disconnector lock. Manual operating device NR-1/01 (pic.3) suitable for
mounting over operating device NR-1/02 is equipped with manual lever (pos.12). Operating device NR-1/02 is
- equipped with mechanical interlock (pos. 14) mounted between operating devices,

Pic. 1. Indoor switch disconnector type OM with bottom earthing switch

[1] Frame [15] Electromagnetic release {21] Main blade
i2] Main shaft [16] Earthing biade [22] Making spring
[3] Drive shaft [17] Earthing switch shaft [23] Breaking spring
[4] Exhaust insulator [18] Contact rivet [24] Earthing contact
5] Post insutator [19] Connection terminal [42] Auxiiiary_ﬂswiiftr'?*----.\
[6] Insulation barrier [20] Arcing blade [44] Trigg;argg‘d? _Liﬁ ,3';;‘;\.\
RS .’r.aj;,; ]
&
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Earthing switch is made in the form ofsteel blades (pos.16) mounted on a shunt (pos.17) with contact rivets
(pos.18), it is also suitable for movement with manual operating mechanism type NR-1/02 or electric operating type
NSW-30. It is equipped with interlock system, which prevents closing switch disconnector with closed earthing swith
and closing earthing switch with closed disconnector. In case using switch disconnector with fuses, opening could
happen automatically by fuse insert tripped due to too high current. Switch {p0s.43) dedicated to actuate switch
disconnector via fuse is typically provided 437mm length (for fuse insert length 537mmy). In case using 442mm length
fuse insert with 24KV apparatus, switch should be shortened to 342mm. For 12KV switch d isconnector, actuating switch
is made for fuse insertlength 282mm, and itis 192mmiong.

Pic. 2. Switch disconnector OMB with fuses at the bottom.

L 19
20 ¢
15 2
[1] Base frame
[4} Air blow insulator
28 I5] Post insulator
e {6} Insulating barrier
, [7] Fuse base
7 ,_9_ [8] Fuse insert
S [9] Jaws
' [10] Post insulator
[15] Electromagnetic refease
25, [19] Connection terminal
[20] Arcing blade
43 @) [21] Main blade
— [25} Pusher system
,,,,,, 27 [26] Terminal
e [27] Fuse base barrier
: [28] Jumper lever
4 ; [43] Link
Pic. 3. Indoor manual operating devices system
type NR-1/01 and NR-1/02,
10 .. S
B _ﬁ_
[ parHO ©
&

| OPVIHATIA |

[11] Drive shaft
[12] Drive lever
[{13] Carding
{14} Interlock
[29] Clamp i
[30] Insufating]rod b f"ff P
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Fast earthing switch is made in the form of stee} blades mounted on a shunt with contact rivets. Additionaly thereis a
special spring {pos. 48 )and coupling set (pos. 46.47).

Pic. 4. Indoor switch disconnector type OM with fast earthing switch.

9
4
1 46
- 7
| 48
= g &
£ s Wk
iy
[24] Earthing switch contact '
[45] Auxifiary switch of earting switch
[46] Gearwhesl
[47] Coupling disk
[48] Earthing switch closing and opening springs
[49] Earthing switch blade

4.1 Unpacking and examination.

Immediately after receiving apparatus it's necessary to check supplied product compliance with delivery note and
package condition. Unpacking should be done carefully avoiding shaking or ilting, following the package instructions .
Check that the apparatus is in perfect condition while unpacking. Check also data on a plate compliance with order,
Attention: Lifting apparatus using main circuit elements or insulators is unacceptable. Switching
disconnector should be lifted grabbing apparatus’ base frame.
Switching disconnectors are delivered to customer completely assembled and adjusted but for minimize package
dimensions and ensure transport safety, they are carried in close position, so their breaking springs (pic.1, pos.23) and
perchance insulating barriers (pic.1, pos.8) are dismounted. Manual operating device type NR-1 and fuses for type
OMB switching disconnectors are delivered with separated order. Listed elements should be mounted by user durring

installation.

é’ T A T ST
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4.2 Preparing support sfructure and instaliation of switch disconnactor

Suppeorting structure should consider proper isolation spaces and construction should have sufficient rigidity.
Switching disconnector frame should be firstly screwed on with three screws (M12 screws). Then use pads to level
support structure surface. Points where support structure concatces with switching disconnector’s frame should lie on
one surface. After mounting switching disconnector to support structure its breaking springs and possibly insulating
barriers should be mounted. Arrangement and dimensions of bairiers for each type of switching disconnector should
comptly with drawing's dimensions.

ATTENTION: '
IT IS NOT ALLOWED TO CLOSE SWITCHING DISCONNECTOR PUSHING MAIN CIRCUIT BLADES. ALL
OPERATIONS SHOULD BE PERFORMED ONLY USING DRIVING LEVER.

4.3 Mounting manual operation mechanism and it's connection with switching disconnector.

Manual operating mechanism type NR-1 should be mounted on front panel of a switchgear using two alien screws M10,
butit's shaft axis should be on the same surface that axis of smaller gearwheel of geardrive.

Before connection switching disconnector to operating mechanism rod (pos.30) length should be defined to put one
side into smaller gearwheel (pos, 34) and other side into clamp (pic. 3, pos.29). After putting insulated side into smaller
gear wheel and block with bolt (pos.33}, next should be put bolt’s insulating cover {pos.32) made of heat shrink tube
delivered with NR-1 operating mechanism. Should be considered that angle between pipe shaft and front switchgear
panei should not exceed allowed values (between 60 and 120 degrees).

Pic. 5. Method to connect operating pipe shaft to switching disconnector

[1} Frame

[3] Drive shaft

[30] Insulating rod

[31] Pipe shatft

[32] Bolt insulating cover

[33] Blocking bott
[34] Small gearwheel e T -
[35] Big gearwheel BQPHQ \
OPUMAHAIIA |
wtmor= i

In case earthing switch is mounted (switch disconnector with earthing switch), operating device should ensure
proper closing and opening states of earthing switch. To ensure this, earthing switch should be set to open, set
operating device o open state and tighten clamp’s screws (pic.3 pos.29}. Additionally it's necessary to adjust interlock
length to ensure proper switching cycle. After proper adjustment interlock rod {pic.3 pos.14) it's not possible to operate
earthing switch with closed disconnector and inversely. In case both are opened, there should be possibie to operate
each. Operating should start with pulling bush {about 5mm) in device to unlock it. Next lever should be shifted by 180°.

Page 6/14




4.4. Manual operating mechanism assembly and and coupling way with fast earthing switch

Manual operating mechanism NR-1/02 with lock (Pic. 3, pos.14) should be mounted on the front wali of
switchgear with two allen screw M8.

Manual operating mechanism NR-1/02 and earthing switch blades (Pic. 4, pos. 49) should be in open state.

Install clamp (Pic. 3, pos. 29) withinsulating rod (Rys. 4, poz. 30}

Install clamp (Pic. 3, pos. 28) with insulating rod (Pic. 5, pos. 30} in operating mechanism. To lock the coupling
-screw the M8 boltin gearwheel (pos. 46) like on draft below

Close slowly the earthing switch and check if the earthing blades (Pic. 4, pos. 49) fall correctly on the
earthing switch contact (Pic. 4, pos. 24). After checking the proper operation unscrew the M3 bolt.

Set the manual operating mechanism NR-1/02 and the earthing blades (Pic. 4 pos. 49)in OPEN state. Loosen
two M8 allen scews on the ctamp (Pic. 3 pos. 29), rotate the coupling disk 45 degrees (Pic. 4, pos. 47)like on draft above.

4.5 Connecting inlet cable and earthing cable

Before mounting rails, switching disconnector terminals should be cleaned using method not causing damage
for silver cover, next terminal and rail contact area should be smeared with acid free vaseline or other conductive
grease. Screws should be tightened carefully holding connection terminal to avoid it's torsion oninsulator and siresses
appearance. In could cause incorrect apparatus operation.

Connect earthing cable using screw placed on earthing terminal located on upper or iower ledge of switching
disconnector frame. Firstly it should be greased with acid free vaseline.

Round rall or Flal ralt

/ wire [i; [=313] /__,,,,__‘_...‘_.__. o

; / < | = / it | { }Sﬂpﬁé C

Al — g%%ﬂ Mﬁ%ﬂﬁm /
pyii [ﬁg\

Flxed contact  / "™ Connection screw

"ESTS BEFORE PUTTING INTO.SERVICE: e = - =
Before putting disconnectors into service under voltage, user should ensure that mounting was performed
properly and check if state of switching disconnector, their earthing switches and operating devices as well as mounting
place and method comply with safety instructions. Apparatus should be carefully inspected considering insulator's,
terminal’s and insulating barriers’ conditions or proper screw connections tightening. It's particulary importantin case of
transporting switchgears with switching disconnectors to theirs destination location.

Ommision of those control steps can cause serious switchgears failtures. In case of problems, all regulations
should be maintain by producer. Before turning on voltage, electrical measurements and tests shouid be performed as.
explained in electrical equipment commisioning instructions. Expected measured values are given in technical data
summary {pt.11)

m)
s
o (Page 7/14
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Switching operators should havé aﬂ necessary wori.ci.ng- duaiiﬁcations and ekpérience oberatihg high voltage
equipment. During switching apparatus or its earthing switch all safely regulations applicable in install location and
following conditions should be respected:

> Switching disconnector could be opened only when its earthing switch is opened.
> Earthing switch could be closed only when disconnector is opened and earthed circuit is off voltage,
> Tumning on switching disconnector with fuses after automatic switching is possible only with tightening

apparatus - turn back operating device o its off state. I's also necessary to replace burnt or damaged fuse
inserts. It's recommended to replace fuses in alf poles if only one is burnt or damaged especially if it's possible
that current bigger than nominal appeared on them.

Before changing switching disconnector state (closing or opening) should ensure that it's allowed considering
above conditions an switchgear specific conditions. During all operations it's recommended to perform visual
inspection of apparatus especially focusing on limit positions, insulator, rods and insulating barriers condition and also
operation devices and contact condition.

In case of faults that can cause switching disconnector damage or unsafe operations, voltage should be switched off
and fault should be eliminated,

USE INSERTS: SELECTION
For OMB type disconnectors it is recommended to use EFEN HH-2 type fuses. These fuses according to

IEC 62271-105 are references inserts, The selection of inserts for protection of distribution transformers with typical
assumptions about the working conditions and the way of selection is shown in the table below.

Tab.1. Selection of fuse, depending on the parameters of the protected transformer.

Nomianal - ! . - ‘ Rated power bftranéfo.rmer [kVA}..__ : ' 1 Rated

of tr\;?ulst?ogr?nér |25 f 50 s 100|125 | 160 | 200 | 250 | 315 | 400:| 500 | 630 | 800 1000 1250 (1600) . . Voltage
-._ " [kV] ¢ Rated continﬁous‘current of fuse HH-2 (EFEN) o ‘lffx'seFkV] :.

' 3 10 | 16 | 25 51,5 40 | 56 | 83 | 80 | f00| - - - ; - - - 32

5 - | -~ 116 | 2] 25 |345( 40 | 50 | 63 | 80 [ f00; - | - | - - . 37,2

6 63 | 10 | 16 | 16 | 20 | 25 (31,5 40 | 50 | 63 | 80 |100| - | - - - 3/7,2

10 4 [ 83|10 |10 16| 20| 20 | 25 315 40 | 50 | 63 | 80 | 100 | - . 612

12 4 1 4 | 63710 |16 [ 16 |20 | 20 | 25 (315 40 | 50 | 63 | 80 | 100 | - /12

15 214 /63/63[10 16 | 16 ) 20| 20 ) 25 [31,5 40 | 50| 63 | 80 | 100 10/24

20 2 1 4 4163|637 10 10| 167 20| 20 | 25 |315] 40 | 50 | 63 | 80 10/24

Each rated current presented in the table are dependent the operating voltage and transformer data.

These values were obtained assuming the following parameters:

» max long-term load — 150% » standard working conditions of inserts
» inrush current - 12xIn for 100ms » switch own time —67ms
> short-circuit impedance - 5% » max transfer current 1150A.

It should be noted, that for cfifferrle;[jl”ti\nyggk conditions the selection of the inserts has to be made individually.
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8INSPECTIONS AND MAINTENANCE . -

8.1 Regularinspections

it's recommended that switching disconnector's inspections should be performed:

> with regular indoor switchgear inspections

> after short circuit switching on

Disconnector switching ability could be reduced when arcing blades melting cause their shape deformation, and
burnout of blow nozzle cause enlargement their exhaust outlet. Arcing blades and exhaust nozzle showing this
conditions should be replaced Immediately.

The switch disconnector should be checked by conducting a number of operations to check all the functions. The
frequency of maintenance depends on the service and environmental conditions.

During inspections should be chacked particularly:

> insulators and insulation rods condition, especially check their surface contamination and potentially
mechanical damages (scratches, cracks, etc.);
Ty main circuit condition, especially check potentially damages (melting signs, silver cover breaks) in contact
places;
> wear level of arcing blades and exhaust nozzles;
> shock pads on insulators next to solid contacts condition;
> earthing switch and ifs contacts, earthings and earthing clamps condition,

8.2 Maintenance. - _
it's recommended to perform switching disconnector maintentance after each regular inspection. Scope of i b
maintenance includes:

> insulators and insulation rods cleaning

> cleaning and smearing main circuit with acid free vaseline (or other conductive grease) or replacement it their
contact surfaces are damaged (eg. after short circuit switching on)

arcing blades and exhaust nozzles replacementif they are worn

if cracks appeared - shock pads replacement

tighten potentially loosen screw connections

T

VvV V VY

repair damaged protection layer R .
cleaning and smearing earthing contacts. £ ‘“‘"H@ oo
OPVir
Maintenance can be done even extended to 15-year-intervals if specified service conditions are met: m»-.M f\ﬂﬂi

1.Apparatus must be transported and stored in a genuine box.

. 2. Service conditions — installation:

‘ a) apparatus must work in indoor application under normal service conditions — according to
IEC 62271:2007 — p.2.1

b) apparatus must be installed by qualified staff according to manufacturer’s recommendation
¢} maximum number of mechanical cycles (2,000} must not be exceeded

d) maximum values and numbers of the making and breaking capacity must not be exceeded,
e) safe distances to earthed parts or to other lived parts must be kept

f) in special cases apparatus should be inspected (e.g.: fault in the circuit where the disconnector is
installed or the apparatus has been overloaded)

Electrical overhauls:
The frequency of overhaut depends also on the number of operations and the magnitude of the breaking

current. After about 100 operations at rated current or about 500 operations at half the rated current the main contacts,

the arcing contacts and the arc extinguishing chamber should be inspected and replaced if necessary,

Replacement should take place when:

— the tip of the arcing contact knives has diminished approx. 3 mm (by minor damage might only cause polishing of the

arcing tip), i} _.-‘-’7'7-7{ e

—the fixed arcing fingers are burned or do notmake any contact, / ' :

—the width of the slotirthe arcing chamber is more than 8 mm. g




8.3 Repairs allowed to be performed by user.

Switching disconnectors repairs performed by user should not exceed repfacement parts listed in replacement
parts list or contacts and mechanism's regulation. Replacement part that could wear during operation are delivered
when ordered. In order, user should point part's name and number as well as the amounts.

More compiex repairs require disconnector's demounting could only be performed by producer or in repair faciiity
having proper tools and trained personnel. Producer is not responsible for switching disconnector repaired by user if
repairincluded other than listed efements without producer agreement.

| SPARE PARTS FOR OM AND OMB SWITCHING DISCONNECTOR -~
No. PART’S NAME PART’'S NUMBER AMOUNT
1 Exhaust nozzle [36] OM-6-010-003W01 3
2 Arcing roll [37] OM-6-010-004W01 6
3. Roll's spring [38] OM-8-010-005WO1 6
4. Shock-absorber [39] OM-6-010-011 W01 3
5 Stationary contact [40] OM-6-010-012W01 3
6 Blade [21] OM-6-011-001W01 6
7 Arcing contact [41] OM-6-013-000W0D1 3
40 1
sug&;
39 L

Pic. 5. Locations of the elements listed in spare parts table.

In case exhaust system part's replacement it's necessary to
check If disconnector's contacts are closing properly. To do it, main shaft
interfock should be released by moving tappet manually toward shatt,
and next operating manual lever to the right into “close” position. Make
main circuit's blades (pos. 21) contact with fixed contacts (pos. 40). Main
circuit and fixed contact should be coaxial, and arcing contacts should go
exactly in the center of exhaust nozzle (pos. 36). In case exhaust nozzle
replacement, nozzle part adjacent to flat surface should be sealed with
silicone sealant.

-
"~ iappet

tosth lock
RO

ek ?

8.4 Periodic tests

After each inspqujgg;“g}hl'ﬁtgqance and repair it’s necessary to check if apparatus works properly and possibly
regulate mechanisms. t's éj§9§g‘;}p§}:ﬁa'qt?l}1\§ase of doubts concerming main contacts surface damage located in their

contacted place to ¢ é@k;rﬁain circuit: 'ﬁﬁnce, especially if disconnector conducts currents close to their rated
current. All earthing o j rements shouEd(.be performed according to applicable power engineering

ol A4
. - Rk
regulations.
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9 PACKING 'STORAGE; TRANSPORTING :

Switching disconnectors are delivered to recipient in package th

at protects from dirt and minor impacts.

Disconnectors can be transported by ali means of transport but their should be protected from dripping water. During
transport, disconnectors should also be protected from moving and colliding with vehicle's elements. Transport and

storage should be performed according to handling signs on the package.

10; TECHNICAL DATA ...

. - VALUE T
Moy o7 PARANETER oWz | Ow-24
1. Rated voltage 12 kV] 24 [kV]
2, Rated frequency 50 [Hz] 50 [HZ]
3. Rated current 630 [A] 630 {A]
4, Rated breaking current
- in mainly active foad circuit 630 [A] 630 [A]
- in a closed loop circuit 630 [A] 630 [A]
- on cable and overhead charging current 50 [A] 25 [A]
5. Max fuse size 100 [A] 100 [A]
6. Rated short circuit making current 50 [kA] 40 [kA]
7. Peak withstand current 50 kA] 40 [kA]
8. 1-gec. Shori-circuit withstand current 20 {kA] 16 [kA]
9, Main circuit resistance 60 [e0} 65 [0
10. Power frequency withstand voltage 50Hz:
- to earth and between poles 28 [kV] 50 [kV]
.- across isolating distance 32 [kV} 60 [kV]
11. impulse withstand voltage:
- to earth and between poles 75 [kV] 125 [kV]
- across isolating distance 85 kV] 145 [kV]
Mechanical durability 2006 cycles 2000 cycles

|12

1. Earthing switch class

2, Ratedshort time withstand current (1s)

20 [kA]

Earthing switch class

2, Ratedshorl ime withstand current {1s)

2. Ratedshort time making current
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Fuse swiitch disconnector type OMB-12/T/BDT and OMB-24/T/BDT
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125 | 410 | 497 | 5% | 345 |427,5| 425 | 300 | 510 | 570 { 280 | 950 | 618 | 360 {1076 | 40 | OMB-12BO/UD P=125, e*=292
160 | 480 | 583 | &1 | 396 | 540 | 135 | 386 | 666 | 770 | 371 | 1168 | 780 | 406 | 1408 | 40 | OMB-24/BD/UD P=160, e*=442
AIBIC]IDIEIFIGIHIJIKILIMINI|IP|R]]S Apparatus type

Manual operating devices type NR-1/01 and NR-11’02
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BvuBepeHue
Ysaxkaemu Knunentul

Henra Ha Tasu MHCTPYKUMA € Ja npenocTasw WHopMaLns 3a npexbcsadu T OM, OMB, 3a
BETPELUSH MOHTEK NPOSKTUPEHW 1 KOHCTPYUPAaHK, 38 Aa OTrOBapAT Ha BalLUTe HYKAU.
ToBa PBKOBOACTBO ChABLPHA TEXHMHECKM AaHHU, OnucaHne Ha Ausalina, KaKTo U npernopbku 3a
HacTpoiika U ofcryxeaHe. HalleTo pbKOBOACTBO € W3AaneHo HaMepeHneTo Aa noMeorHe 3sa
NpasUnHOTO MOHTUPaHe, oGCnyKBaHe 1 eKCcnroaTauns Ha NPeKLOBAYUTE 3a BLTPELUEH MOHTEX.
CTpWKTHOTO cnassBaHe Ha M3UCKBAHWATA, NOCOYEHW B Tasy WHCTPYKUWS, rapaHTtipa 6eanpobnemuo
ofcryxsare Ha paboTHUTe MeXaHU3MM U e YCIoBWe 3a BanNnAHOCT Ha rapaHuusiTa Ha npousBoauTENs.
Crniegosatento e HeoBXxoguMo NOTPeGUTENAT 42 ce 3anosHae ¢ Tasu WHCTPYKLIWR, Npeak ga obpar
VHCTanupaHn v MycHaTu B 4eiCTBre onepaTUBHUTE MEXaHU3MU.
3a fa waberHete rpelikm npu nMpaswnHoOTO WHCTanMUpaHe U paboTa Ha npesklouBaTENUTE, MONS
npoYeTeTe BHUMATENHO.

Zaktad Wytwérczy Aparatéw Elektrycznych Sp. z o.0.
60 Gdanska Str.; 84-300 Lebork
telffax: +48 59 86-336-15 / 86-333-86
web site : www.zwae.com.pl
e-maif: zwae@zwae.com.pl

1. Mpunoxenue

BwTpelunute npexbesaun Tun OM, OMB ca npearasHaveny 3a paboTa B pasnpegenurenHi
kYT C BBLTPELLHO TANGC € HOMUHAMNHO HanpexeHme 7,2 - 24 kV 1 M3non3sat 3a npeBtioYsatxe
W USKNIOYBAHE Ha TOKOBE, KOWTO He Ca Mo-rofemid 0T HOMMHAITHUS NOCTOsHEH ToK. [Tpu
OTBOPEHO CLCTOsHNE € ocurypeHa Besonacha U3cnupalla npasHuHa B enekTpuyeckara
Bepura

2. MpegumcTea

* MOAYINEH NPUHLMIT,
* Bb3MOXHOCTY 3a 3non3paHe Ha npejasaHe Ha paBHWHA UMK BbpTEHe;
o .~ * Bb3MOXHOCTY 32 CTPaHWYHA ONLMSA 3a NpefaBaHe Ha MOUHOCT,
~ovi() W« mbTopHO 3aaBIKBAH MEXaHUELM TUN N3SW30;
A P\)”\f-“@'l:gich(bopmaTop 3a 3anTa go 1600kVA BLamoxHoOCTH:
L_,,fﬂm‘"‘smoo}(a YCTORUMBOCT W HAHEXOHOCT,
* KOMMAKTHa KOHCTPYKUUST,
* 4oGpK TEXHUECKW NapameTpy;
* afanTUpaHn 3a eHepreTuka;
* NTECHA NMOALPLKKE;
* Bb3MOXHOCTH 3@ aKCecoapu:

* U3oTaTOPK © KanauureT 3a 12; 17,5; 24 kv,
* IWYHTYPAHO NeTyBaHe 3a 24; 48; 110; 220V dec/ ac;
NOMOIEHp
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3.KOHCTPYKUMSA U NPUHLMTIKA 32 ekcnoaTauus.

Mpeksesaqu Tun OM / OMB ca TPUROMIOCHN, MMaT PA3aHA KOHCTPYKUMATA U FACEHETO Ha NbTA Ha oTedkara ce
U3BLPLLIBA, KATO CE K3NON3Ba BbIAYLIEH B3pUB, 0cBO0OAEH BLB dasa Ha oTapsaHe. Beekn npexbesay € cHabaeH ¢
oHe eauH 3a3eMsBalll U304, PasNoNOXeH BLPXY HanpedeH npodun Ha pamkara i Bepcia ¢ npeanasutenu (OMB),
NOMBNHUTENHO BbpXy EepBasa Ha 0CHOBATa Ha npeanasutenire. «

OCHOBHUTE PaMKM Ha npejnasuTenvTe ca cHabaeHW € YemniocTh (no3. 9), pasnonoXeHit Ha CMOTHK MOANOPHHU
waonaTopy (noa.10), NosBonsBally MCHTUPaHe Ha NPeaAnasuTent ¢ AnaMeTsp Ha grynkara 45 mm. OcHoBaTa Ha
pazefuHnTeNA (no3.1) e 3aBapeHa cTomaHeHa pama B KOATO Ca 3aKpeneHu rnaseH san (no3.2) v 3aaBwxeall Ban
(noa. 3), Ha KpbcToBuTe My pbOoBE ca CMOMNHI U3ONaTopK (nosnumu 4 1 5) noMoLiHa Bepura. BnarofapeH#e Ha
pasnMyYHOTO NPOCTPAHCTBO MEXAY NOMIOCUTE, anapatite ¢ Hamanexa xnabuna (160 mm 32 24 kV 1 125 mm 3a 12 kV)
ca obopyaBanu C u3onauuoHHu Bapuepu (nos.6) mexgy nonicckte. [lpexkbcBauuTe C npeanasuteny umar
AOMbIHNATENHA OCHOBA 3@ NPELTasuTen (N0s.7), KOSTO He & CBbP3aHa C Camiis paseanhnTen, Koeto f03BCNABE A2
CE MOHTUpPAT NMpeanasnTent 3a AbmyuHa Ha Bapennte (noz.8), Bes aa ce npoMeHs TunsT anapary. lpexsceaquTe
moraT oa 6bhaT obopyasann ¢ MOMOLLEHW npeBkiieYBaTent (no3.42) ¢ koHpurypauns 3NO + 3NC, MOHTUPaHH KbM
pamKkaTa Ha anapara OT Apyrara cTpaHa, 3a ia ce 3aknouar 6nKz0 A0 rHaskna Ban (no3.2) unk c enekTpoMarHiTHo
_nceoboxpaasare (r03.15) noj sakmouBaHe Ha pasedUHUTent. PLyHo 3agswxeailo yetpoicteo NR-1/01 (dhur.3),
| SOXOAALO 38 MOHTaX BbPXY pabotho yctpoiicteo NR-1/02, e obopyasaHo ¢ pbUeH noct {noz.12). PaGoTHoTO
yerpoiictso NR-1/02 e cHaBGaeHo ¢ MeXaHU4HO Briokuposka (no3.14), MoHTUpPaHa Mexzay paboTHuTe YCTPOICTBA.

I

BAPHO
OPUTAHAAA
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CHumKa. 1. BurpelueH paseanduTen tun OM ¢ gonex sasemuteneH Npekseead

At

o
[1] Pamka [15] EnexkTpomarHuTHO oceoboxnapaHe [21] I'naseH Hdﬁ,ﬁ% :

[2] OcHoseH Ban [16] 3asemuteneH HoX [22] MpysaHa S EH 7 5,

[3] Qewxewy Ban [17] 3azemuTeneH npesknoYBaTen [23] Cnupadba.npyxuba ™,

[4] Vsnyckatener usonarop  [18] Cebpasaty HUT [24] Cebp3 asem"ﬁﬁferf;?\
[5] MoanopeH usonarop [19] Ceupssailla knema [42] TMomoll T

[6] Waonupalta Gapuepa [20] Obros HOX [44] 3apey ?\e“ & ‘.‘mi
; A\ 7 A ’
: L N 1S >




MpeBkiovBaTEnAT 3a 3a3eMsaBaHe e Harpased nog popmara Ha ocTpueta (n03.16), MoHTMpaHy Ha WYHT {rn03.17)
C CBBPaBaLlM HuToBe (N03.18), ChIUO e NoAXOAAL 33 ABIKEHWE C pbyed paboTeH MexaHustm Tin NR-1/02 wnu
enekTpudeckn Tun NSW-30. Toli e oGopyasaH cbe cucTema 3a BnokupaHe, kosTo NpegoTapartsiea IaTRapsiHeTo Ha
NpeKbCBaya Che 3aTBOPEH 3a3emsBalll Knioy 1 3aTBapstl 3a3eMuTen Cbe 3aTBOReH paseauHuTen. B cayyaii, ye ce
n3nonaaa npekbCaay ¢ NPeAnasnTent, OTBAPAHETO MOXeE 43 Ce M3BbPLUM aBTOMaTUYHO, KaTo NPeAnasuTensT ce
3apjjeiicTBa nopagn NpeKkansHo BUCOK TOK. [IpeBKMOYBATENST (N03.43), npepHasHaveH 3a sagelicTsaHe Ha
NpekbCBada Ypes npeanasuten, oGMKHOBEHO € C AbmKuHa 437 MM (33 gbmiuHa 537 mM). Tlpy usnonassaxe Ha
npeAnasuTen ¢ AbmxuHa 442 Mm ¢ 24 kV anapat, npeBknousaTensT TpAGBa Aa Obae ckbceH Ha 342 mm. Mpw
npekecsad 3a npexkbcead 12kV ce aageiicTea npeskmiovBarten aa AbIAHa Ha npeanasurensa 292 MM U bixuHa
192 mm CHumka. 2. Brntovete pasegudurens OMB ¢ npegnasuren oTacny.

[1} Base frame
{4] Air blow insulator
[5] Post insulator
[6] Insulating barrier
[7] Fuse base
[8] Fuse insert
{8l Jaws
[10] Post insulator
[15] Electromagnetic release
[18} Connection terminal
[20] Arcing blade
@] [21] Main blade
[25] Pusher system
AL [26] Terminal
S [27] Fuse base barrier
/ [28] Jumper lever
{43} Link

& Pic. 3. Indoor manual operating devices system
R I type NR-1/01 and NR-1/02,

y fn{.
[11] Drive shaft "\}/
[12] Drive lever "
[13] Carding
{14] Interiock
[28] Clamp
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Ebpa0 3a3eMABALLMAT MPEBKIIOYBaTEN & HanpaseH Nof opMaTa Ha CTOMAaHeH! HOXOBE, MOHTUpaH! Ha LLIYHT CBbC
cebpaBalyy HuTose. OCBEH TOBA MMa crieunania npyxuHa {noa. 48) u chefiuBNUTENSH KOMMNEXT (103, 46.47).

CHumKa. 4.. BuTpelueH paseaunuren Tun OM ¢ 6bp3 3asemuten

24
i
& X
[24] Earthing switch contact
[45] Auxiliary switch of earting switch
[46] Gearwheel '
[47] Coupling disk e
[48] Earthing switch closing and opening springs 3 %}?PM@ o g
[49] Earthing switch blade : @Pg/grﬁ HATIA |
e MR

4. MoHTax
4.1 PazonakoBaHe ¥ NpoBepka.

HenocpeAcTBEHO Cnefd NONyYaBaHeTo Ha anapaTypara e HeoBXOAUMO 03 NPoBEpHUTE CLOTBETCTBUETO HA
MPOAYKTa C ONAKOBBHYEH JINCT U CbCTOAHUETO Ha onakoskata. PazonakosaneTo Tpsibea aa ce W3BLPLLY BHUMATENHO,
kaTo ce u3bArea pasTLPCBaHe UNn HaknaHaHe, cneaBaikin MHCTPYKUWKTE Ha onaKkoBKaTa. MpoeepeTe Aanu
anapaTbT € B OTINHHO ChCTORKWE NPY pasonakosae. NpoeepeTe CHIUO U AAHHNATE 33 CHLOTBETCTBUE C
U3UCKBAHNATA KbM NOpBYKaTA.

BuumaHue; MoBauraHeTo Ha anapaTH, M3NOMN3BALLM TTABHN eNeKTPUYECKN BePUTK KK U30oNaTopw, e
HenpveMnueo, MNpeKbLCBaYLT 32 NpeBKIOYBaHe Tpsibea fa 6bAe NOBAKMrHAT Ha OCHOBAaTa Ha anapara 3a
npuxeaiaHe.

MaKnIoUBALIMTE NPEKbCBaYM C& [OCTABAT HA KIVEHTa HambnHo crmobeHy v HacTpoeHw, Ho 3a.Aa Ce CBeRaT A0
MUHMMYM PasMepuTe Ha OnakoBkuTe W Aa Ce ocurypu OesonacHoCT Npy TpaHCnopta, & C& HOCAT B Gnnako
NONOXEHWe, TaKa He TEXHUTE CIKPauHW NpyXiHK (dur. 1, N03.23) ¥ nepdoprpaHin n3onaLMoHHN §ap_mg;1gz;§6),__ca
AemoHTupany. PbKoBOACTBOTO 3a ekcnnoarauws Tun NR-1 1 npegnasutennTe da TUOBK npe@ga%ﬁ@@fﬂﬁ%be
NOCTABAT ChC CenapupaHa nopbyka. MsbpoeHute enemeHT Tpabea Aa GbAAT MOHTMPaHK orinprpesu Q.
BpEeMe Ha UHCTanmMpareTo.
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4.2 lNoaroToBKa Ha HOCeIaTa KOHCTPYKLINSA M MOHTaX Ha NPeKbLCEaY

MoaabpXalaTa KOHCTPYKUMA Tpsbea aa e cbobpaseHa ¢ noAXOASLM MacrauuoHHM
NPOCTPAHCTR2 U KOHCTPYKUMATA TpAbBa Aa WMa focTaTsyHa TBbpaocT. [pesknioysallaTa pama Ha
pasepukuTens Tpsbea NbPEO Aa Ce SaBUHTY C TPH BUHTA (BUHTOBE M12). Cnepn Tosa uanonaealirte
TaMNOHW 3a Aa N3paBHWTe NOBBLPXHOCTTA Ha NOANOPHATA CTPYKTYPa. TOUKUTE, B KONTO nognopHara
CTRYKTypa CeRNafa ¢ pamkarta Ha npekscBada, TpsbBa Aa Nexun Ha elHaTa noswpxHoct, Cnep
MOHT&X@ Ha npekbcBaqa 3a 3aKkpensaHe Ha KOHCTPYKUWATa TpabBa ga ce MOKTUpaT caupalluTe
MPYKUHU 11 eBEHTYANHO UsonauroHHuTe Gapuepu. MoHTabT W pasMepuTe Ha Bapuepute 3a sceku
TUN Npekbesad TpAbea fja CLOTBETCTBAT Ha pasMepuTe Ha YepTexa. BHUMaHue:

He e paspeweno da zameopume pazedunumens Oymaiiku anaeHume Hoxoee. Beuyku
OfIEPAL{MH 8a ce usenpuigam camo 4pes uznonzeane Ha 3adewxealtiun nocm.

4.3 MoHTUpaHe Ha pbyYeH MeXaHu3bM 3a pabota u BpPb3KaTa ¢ NpeKscRaya.

PbuyeH onepaTuBeH MexaHw3bMm TWn NR-1 TpsibBa [a ce MOHTUPA Ha npednus naten Ha KPY c
nomMolfTa Ha gea umbyceH Gont M10, octa Ha Bana TpAbea ga Ovae Ha cbiyara AOBBPXHOCT KaTo
0CTa Ha NO-MankoTo 3u6HO Koreno Ha sbbHaTa npepaska, Mpeau aa CBbpKETE pazeuHuTENs KbM
nocta Ha paboTHuA mexaHusbM (no3.30) TpsGea fAa onpejenuTe AbIKWHAaTE 33 43 NocTaBuTe
e/iHaTa CTpaHa B No-MankoTo 3bOHO koneno (nosutus 34) u Apyrara cTpaHa B Knemarta (dwur.3,
noa.29). Cnea nocrassiHe Ha M3onupaHaTa CrpaHa B ne-mankoTo 3bOHO Koneno W Brok ¢ Gonr
(no3.33), cnefBa fa ce NOCTaBM K3OMALMOHHOTO Kanaye Ha GonTa (n03.32), wspaboteHa ot
TepmoceuBaeMma TpbOa, focTaBeHa ¢ onepatBeH MexaHusbi NR-1. Tpabaa ga ce uma npeasng, ve
BIBMLT MEXAY TOBOHNA Ban v NPefRus naHen He TpabBea Aa NpeBuiLasa AONyCTUMUTE CTORHOCTH
(mesxay 60 u 120 rpagyca).

CHumka. 5. Metog 3a cabpsBaHe Ha paboTellns Tpu6eH Basn KoM NpeBKnioYBallWa paseuHnTen

[1] Pamka {3]
3agemksaty san [30]

naonupalya wara [31] e S
Tpw6en Ban[32] BonT ¢ T partio ATIA
V3onupalo \ QPMH‘%H SO
noxpuTue[33] Brokvpaty Sy

Bonm[34] Manko aubHo
konenol [35] Monsmo
3bu6HO Koneno

B cnyyait, Ye e MoHTUpaH npesknioyBaTen 3a sasemasaHe (MpexbeBad © NpeBKnioYBaTen 3a 3a3emaBare),
paboTeloTo YCTPOUCTBO TPABBA Aa OCMIYPWU NpPaBHUAHOTO 3gTBapsiHe W OTBapaHe- Ha CLCTOSHUETO Ha
3asemuTeneH npekbceay. 3a 4a ce rapaHTipa ToBa, 3a3eMeHNAT NPeBKNoYBaTen Tpsibsa fa Gbiae HacTpoeH
Aa ce oTBaps, HacTpolisa ce yCTpoiCTBOTO 3a paloTa, 3a a Ce OTBOPU CHCTORHWETO | 3aTerHeTe BUHTOBETS
Ha knemara (CHUMKa 3 noa.29). OcBeH ToBa e HeoBX0AUMO 4a ce perynipa gemkuHara Ha BHoKMpoBKaTa, 33
A2 CE OCWrypu mpasuneH LUKeN Ha npeskrioysane. Cried NpaBunHo perynupade Ha Onokupawms npwT
(chumKa 3, NO3MUMA 14) He & BLIMONHO fia e PaBoTH Che 3a3eMeHUS NPpeK-CBaY Chbe 3aTBOPEH paseguHKTen
v obpaTHo. B.eayqail, Ye n ABaTa ca oTeopeHi, TpsiGBa 43 UMa BbIMOXHOCT da paboraT Bewuku, PaBoTaTa
Tpsﬁaaﬂa';ffah{) f_t@ & ¥3TernALa BTyNKa (OKOro 5 MM) B YCTPONGTBOTO, 33 Aa C& OTROUMY. CriensalyusT noct

TpsGBaj: ﬁﬁj‘ﬁz"ﬁﬁe{_“f%‘&wa 180°.
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4.4. PBLMeH MOHTaMeH MEeXaHM3IbM 33 MOHTAX M CBBbP3BaHe ¢ ObP303eMeHHNs NpesKnaYBarern.

PhueH MexaHnabm 3a ynpasnenme NR-1/02 cbe sakniousate (¢ur.3, nod. 14) TpACEa fa ce MOHTUpa Ha npejHaTta cTexa
pasnpegenuTens ¢ Asa BuHTa M8.

PwKOBOACTBOTO 3a ynpaeneHne NR-1/02 v HoxXoBeTe 3a 3aseMABaHe (cpur.4, nos. 49) Tpsibaa Aa ca B OTBOPEHO CLCTOAHI
MoHTupaiite knemara (dur.3, n03.2) ¢ usonupallia Wwaxra {Rys.4, noa. 30)

MoHTupaiiTe knemara (cur. 3, nos, 29) ¢ nsonupauia wiaHra (dbwr. 5, noa. 30) B paboTHs MexaHn3LM. 3a Aa 3aKTIOUYUTE
chenuHuTens - saeuiite Gonta M8 B 3OHOTO Konero {noa. 46), KaKTo e NoKasaHo ro-Aorny.

3aTBopere 6aBHO 3a3eMeHMA TIPEBKAIOYBATEN U NpoBepeTe Aanu 3azemAsalluTe npeBKNYBaTeNH
{¢pur.4, no3. 49) napaT NPABUNHO Ha KOHTAKTa HA 3a3eMMTENCHUA npekscsay (dur.d, nos. 24). Cnep
npoBepka Ha npaBunHara paboTa paseuiTe Gonta M8.

3apgaiiTe pbuHUA Mexanusbm NR-1/02 u 3aseMABalUMTE NpEBKIHOHBaTENU (purypa 4 nos. 48) ca B
cheTosiHue OTB. Paaxnabere gsa M8 [IeCTOCTEHHW €nemMeHTa Ha Knemara (dur. 3 noa. 28), 3aBbpTETE
CheauHUTENHUS ANCK Ha 45 rpaayca (dur.4, nos.)

4.5 Canp3BaHe HA BXOSHUA Kkaben u zazemapsapiva kaben

Mpeaw Aa MOHTUPAETe pencute, NPeBKTIOMBALLATE PAsEAUHUTENHN KNemi TpabGea ga 6baar NOYUCTEHY NO HAYWH,
KOWTO He MpuimMHsBa NoBpeaa Ha cpebbPHOTO NOKPUTHE, Ha CrieABalaTa penca n Knema noewbpxHocTute TpaGea aa
6bAaT HAMA3aHY C TEXHUHECKA Ba3enuH unu [pyra nposoanmMa MasHuHa. BuHToBETE TpsbBa Aa BbaaT 3aTernaty
BHUMATENHO, KaTo Ce ALV CBbP3BALLVMA M3B0A 3a Aa ce uaberke ycyksaHe Ha usonaropa u Aa ce noaieprac
BLHLLHMAT BYA. MOXKE Aa NpULUHI HENPaBUIHO (MYHKHWOHMPaHe Ha anapara.

NgLpKETe 3a3eMUTENHUS Kaben ¢ NoMOLLTa Ha BUHT, NOCTABEH Ha 3a38MUTEITHUA USBO, paariofiexeH Ha ropHaTa
vt loNHaTAa YacT Ha pamkara Ha npekscsada. [Tepso, T4 Tpsabsa fa 6bAe HamasaHa ¢ BasenuH 6es kncenuua.

__ pomdmier Flatral
/ wim {lo B16)
Dvetlay omingcion A N
J/ ﬁq ! %ﬁ%?“’%mﬁdﬁ} o0
o T POOHHATLAMLA
v = OPVIFHARA
Flxed comact ™ Conpsction serew Fied gontagt "\ Congecion screw

5 A3NUTBAHE MPEOY 3ANOYBAHE B PABOTA
Mpean NyCKaHeTo Ha PaseAuHUTENUTE NOA HanpexeHue, noTpebuTenar TpsBBa Aa Ce YBEPH, Ue MOHTaXLT €
U3BLPLIGH MPABUIHO MA@ NPOBEPU AANM CBCTOAHUETO HAa MPeKbCBada, TeXHUTE  3AsEMUTENIHU
NpeBKNIYBATENM W DabOTHUTE YCTPOWCTEA, KAKTO ¥ MACTOTO W HAYMHBT Ha MOHTAX OTTOBAPAT Ha
WHCTpYKUMMTE 38 GesonacHocT. YpeieT TpsbBa BHUMATEMHO Aa C& WHCMEKTWPA, Kato ce VMaT npeasua
ycriousTa Ha usonaropa, TepMmuHana u n3onaunoHRuTe Gapuepn Nk npasuiHoTo f;f,amraHe“Haj_;..ég;‘tq;,;@a“, 5
Bpbakn. ToBa € OCOBEHO BaXHO NpU TPAHCMOPTUPaHS Ha KOMYTALMOHHN anapati ¢ npexbeRauw=eal’s
NPEBKMTIoYBAHE KbM TAXHOTO MECTOHa3Ha4eHIe. Tyl
OTXBLPISHETO Ha Te3n CTHNKA MOXe Aa AOBEeAe A0 CepvO3HM HeYCnexv Ha Komyratopute. B, cnydgifua

npoGremMW, BCHUKA pasnopefbu TpaGBa Aa Ce NOAABPXAET OT NpouUsBoAMTens. Npeaw| ,qak BKI]‘é)LEMT

HanpeXxeHueTo, TPAOBa Aa WSBBPLUBATE eJIeKTPUHecku W3MepBaHua U TecTose, KaKro ea-ggﬂc'ﬁ'éﬁ‘é 2
WHCTPY KL nexTpuecko obopyaBaHe. OvaksaHuTe USMEpeH CTORHOCTY Ca AaAeHN B 06QBiLaHMeToOHE .
N A :
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6. PLKOBOACTBO 3a eKcrinoaTauus.

lNpesknioyBalluTe onepaTtopy TpsbBa 42 WMAT BCHYKNW HeoBXoaumu keanudukaLmu U onutT npu paGota ¢
BUCOKORONITOBO obOpyABaHe. [lo Bpeme Ha npeBknNluYBaHe Ha anapaTypara uil Ha HeWHuA zasemuTeneH
npesknioysarest TpAbea fla Ce cnassaT BCUUkU NpeanucaHing 3a Ge3onacHocCT, APUITOXUMI MPY MHCTaNNpaHe u Nph
CrefHuTe yCrnoBms:

> [NpexbeBayeT 3a NPEBKIIOYBAHE MOXE Aa Ce OTBORY CaMO KOTATO CE& OTBOPY 3a3eMUTENST.

> [pesiuTiouBaTenaT sa 3aseMaABaHe MOXE /1A Ce 3aTBOPU CaMO KOFATO PaseSUHUTENAT € OTBOPEH K 3a3eMnTenHaTa
BEPUra e W3KIoYeHa,

> BrmoyBaHeTo Ha npexbeBava ¢ NPeanasuTeni cned aBToMaTHYHO BKHIOYBAHE & BH3MOXHO CaMO NpK 3aTsaraHe -
BbpHeTe ycTpoWCTBOTO 3a yNpasneHue Hasas B HErOBOTO ChCTOSHME, Heobxoaumo e Cblo Taka A4a ce 3aMeHaT
Y3ropeni wv noBpeAeH Broxku 3a npednasuteny. Mpenopbysa ce Aa ce cmeHsiT npeanasuTenuTe PbLB BCUYKK
MONOCH, aKO Camo efjittl & U3ropsit nnu NoBpeaeH, 0coBEHO aKO € BLIMOXHO 43 Ce NOSBM TOK MO-TONSM OT
HOMWHaNAa,

Mpeau fa MPOMEHMTE CBCTOFHUETO Ha U3KMIoYBALLMNS npekkcaay (3aTeapaHe unu oTBapsiHe) Tpabea Aa ce
FapaHTipa, 4e e No3BONEeHO fa ce B3eMaT NPeABHE NO-TOPHATE YCIIOBNA CRELMMNYHI YCIOBIS Ha KOMYTaLNOHHOTO
ycTpoiicTBo. Mo speMe Ha BeuYky onepatu ce NPenopbYBa a Ce N3BBLPLLBAT BUSYaNHU NPOBEPKU Ha arapaTtuTe,
ocobeHo hokycupaHe BBPXY rpaHiHUTE NOMOKEHUS, “3onauyuATa, npwLTUTE W W3oNaLMoHHWUTe Capuepu, KakTo
pabOoTHUTE YCTPOIACTBA M KOHTAKTHUTE YCIOBUS,

B enyvaii ha nospean, kouTo Morar fa npuarHsT noBpeaa Ha fIPEKBCBaYa UMK HECUTYPHYK OnepaLun, HanpexeHWeTo
TPsOBA A3 Ce UBKITIOYN Ut 13 C8 OTCTPaHM HeNsNpaBHOCTTA.

7. U36op Ha npeanasuren

3a pasegunuteny TR OMB ce nipenopbYBa W3NoN3BaHeTo Ha npeanasureny Tun EFEN HH-2. Tesu npennasutenn
cbriacHo [EC 62271-105 ca pedepeHTHN BIIOXKKH. MabopbT Ha BroXkM 3a 3alyuTa Ha pasnpefennTentnTe
TRaHCchopMaTopi ¢ TUNMYHN :

Tab.1. U3bop Ha npegnasuten B 3aBUCHMOCT OT napaMeTpuTe Ha saluTeHna Tpadcdopmarop.,
Homunanso HomuranHa Moughoct
HanpexeHue Ha Ha tpancdiopmaropu [kVA]
Tpancdopmatop 25 | 50 1 75 | 100 [ 125 [ 160 | 200 | 250 [ 35 | 400 | 500 ] 630 | 860 | 7000 | 1256 | 7600 | HommHanma
ure [kV] MOILUHOCT Ha
HomuHaneH noctosHex Tok Ha npeanazutens HH-2 (EFEN) v renu
0 |16 | 25 [345] 40 [ 50 [ 63 | 8¢ J180] - | - | - - - 3/7,2
5 -] - | ® |20 2 [315 40 |50 | 63 | &0 J100 | - | - | - . - 37,2
63|10 | 16 | 16 | 20| 25 |315[ 40 | 60 | &3 | @0 | 100 | - | - - : 3172
10 4 | 6310 [ 10| 16 | 20§ 20 | 25 1 31,5] 40 | 50 1 63 | 80 1 100 | - 6/12
12 4 | 4 |63 10| % |16 20 |2 |z [l 415 6 80 100 | - 6/12
15 2 1 4 6363|1016 |16 |20 | 20 | 25 |31,5] 40 | 56 | 63 | 00 | 100 10724
720 2 |4 4 (83631 101620 | 20| 25 131540 50| 65 | 60 10/24

Bcexn HoMUHaReH Tok, npescTaseH B TabnuuaTa, 3aBucK OT HaMHNTE 33 paboTHOTO HanpexeHue 1
TpaHcdopmaTopa.

Tean cToliHoCTY Ce nony4yasar, KaTo ce NpuemMar cnegHuTe frapamMmeTpu:

B MakcuMarHo 4LrrocpoyHo HarosapeaHe 150% B cTaHAapTHY paboTHY YCNOBUS Ha BIOKKUTS
B TOK Ha BrMouBaHe - 12xin for 100ms P Bpeme Ha NpeeKrioYBaHe - 67ms
B KhCO CheAHEHNe nMnanaHc - 5% MEKC, TOK Ha npeHoct 150A.

TpﬂﬁB&;,ﬂgﬁc_‘;e;orﬁéneemm, Y€ Mpu pasnnybn ycnosus Ha pabota maBopbT Ha BriowkkuTe Tpabea ga 6uoe
E I SN ’
HanpaseH fOCTACITHON .\
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8. MPOBEPKA Y NOAOPBXKKA

8.1 PerynsipHo fipoBepKu

MpenopbuBa ce NpoBepKUTE Ha pasefnHUTens Aa ce N3BLPWBAT.

> ¢ PeAOBHU nHcRekn Ha KPY-To

> cne/l BRIHOUBaHE NPU KbCo CheuHeHne

Bb3MOXHOCTTa 3a NPEBKMOYBaHe Ha pasegnHuTenute moxke Aa ObAe HamaneHa, Korato TONEHETo Ha HoXa 3a
NpekbcBaHe Ha enekTpudeckara Abra Npeanssnka dedbopmauus Ha opMaTa KM, a UrapAHETo Ha yAapHara
Al03a NpUYMHSBa YronemsBaHe Ha wanyckatenHwa OTROpP, OKPBXHUTE OCTPUETa U W3MyCKaTenHara /Aiosa,
nokassallyy TeaW ycrosws, TpadRa HezabaeHo aa BbaaT 3ameHeHuU,

PaszeguHutenar TpﬂﬁBa Aa ce NnpoBepy, KaTo Ce Wasbplar peauia onepauni 3a da ce NPOBEPAT BCUHKN
beHKLWWE. UecToTaTa Ha noaapbXKkaTa 3aBucy oT OGCﬂy}KBaHeTO ¥ ycnoeusATa Ha oKonHata cpeja.

Mo BpeMe Ha WHCrieKUMKTE TPAOBa Aa Ce NpoBepaBa no-cneLmarnto:
> U3071aTOPK M CLCTOSHUETO HA M3CNALMOHHWTE LaHrk, 0cobeHo fia ce NpoBepsBa TAXHOTO 3amMbpcABaHe Ha
OBBPXHOCTTA U MOTEHLUAAHO MEXaHIIHM NOBpeAY (ApacKOTUHY, MyKHaTWHA 1t Op.);
IChCTOSIHNE Ha FMaBHaTa Bepura 0coBeHo Aa ce NpoBepy 3a NOTeHUNanHn nospeay (3HatK 3a Tonewe, cpebbpHu
ROKPUTMA) B CBbP3BalluTe MecTa,
> HABO Ha U3HOCBAHE Ha OKPBXHOCTY U W3NYCKaTEmHY A1o3y;
> yAapHU NOANOXKN Ha M30NaTopK A0 3APaBUA KOHTAKTY;
> 3a3eMUTENEH NPeKbCBaY ¥ HErOBMTE KOHTaKTW, 3a3emaABaHlA 1 3asemMABaLLK Kemw.

8.2 NopnpbLixKa.

MpenopbuBa ce CheA BeAka peAoBHa NpoBepka Aa Ce M3BbPLIM NPeKbCRaHe Ha paseAnHUTENs. OBXBaTeT Ha NOAAPTH a\
BKMIOYBA: \
> MOYUCTBAHE Ha U30NaToPK N N30MALMOHHY LLaHMK

> MOYUCTBAHE M 3Ma3BaHe Ha OCHOBHATA BEpUra ¢ BazenyH (VK Apyra NPOBOAUME MA3HWHA) UMK NOAMSAHE Ha CBBP3BaLy
VM NOBBLPXHOCTH (HaNpUMep cre/ BITIUBAHE Ha KbCO CheduHenue)

> oBpblyaHe Ha OCTpueTaTa U 3aMAHa Ha fI03nTe, 8KO Te Ca UBHOCeH!

> AKO Ce NOABAT MYKHaTHHU - NoAMSIHa Ha HakakuTe

> 3aTerKeTe NoTeHUnanHo pasxnaGeHuTe BUHTOBY CbeANHEHWS

> nonpaBsiHe Ha NOoBPeJeH 3allnTeH crod

> MOUYUCTBAHE ¥ 3Ma3BaHe Ha KOHTaKTUTE 32 3a3eMaBaHe.

MoaapbKKaTa MOXe 4a C& M3BBPLLK ZOPU U A 08 YABIDKM A0 15-TOAULIHN KHTEPBaNK, ako Ca U3MbIHEHN
NPeAeNenn yerioBus Ha obChykaaHe:!

4. AnapaTtypaTa Tpsbsa Aa ce TPaHCTOpTUPa U ChXPaHABa B OPUrMHAIHA KyTUS.

2. CepBN3HI YCROBUA ~ MOHTEX:

a) anapaTypaTa TpsbBa Aa paBoTy B 3aTBOPEHO NOMELLEeHe NPy HopMarkik yerosus Ha paboTa -

cbrnacHo |EC 62271; 2007 - p.2.1 o
6) anapatypara Tpabea ga 6bAe nHCTanupaxa or kBanuduLMpaH NepcoHart no NpenopbKa H; Ffig%?fi"«l‘}.gﬂ o
nponasoauTens ; Upﬁf'! ”j HA_F;%

B) MaKcMManH1sIT Gpoit Ha MexaHnuHKTe UknK (2 000} He Tpsibea fia ce npesuiIasa
r) He TpsABBa fa ce NPEBNLLIABAT MaKCKHMaHUTE CTOAHOCTY 1 HOMEePaTa Ha kanauuTeTa 3a Npou3BoACTBO U
cninpase,

1) TpsibBa Aa ce chxpaHaar GesonacHy pasCTOAHNA KO 3a3eMeHI HacTy WK ApYTu XKUBK HacTyi

€) B crieLmantu criyqau TpaOea Aa ce nposepsT anapatute (Hanp .. nospeaa B enercrpmqecxaTa Bepmra
KbAETO € MOHTUPaH PaseqyHUTENST WK anapaThT & NPeToBapeH)

OcHOBEH PEMOHT, 4
UecToTaTa Ha OCHOBHOTO PEMOHT 3aBUCK W OT Bpos Ha onepauuuTe ¥ OT pasmepa Ha ToKa Ha paaxpcBaH i
Cnep oxoro 100 oriepalum npy HoMuHaneH Tox wiu npu okono 500 onepauyn Ha nonosuHaTa oT Homwﬁaﬂwg
TOK OCHOBHITE KOHTAKTY, KOMTAKTUTE C apka v kamepaTa 3a raceHe Ha gbrara Tpadea aa ce npoaepm‘ o
noOMeHsT, ako e HeobGxoaumo. 3amsaHara Tpabea a ce U3BBbPLIW, KoraTo.
- BbpXbT, BeTe 33 BbANNAMEHsBAHE e Hamansan npubnusuTenHo. 3 Mm (Nopaax Mankw noape,qm moxe
aanp {H xaam%nonmpar-le Ha gvroobpasuua kpai); RO ey
- thu pad@_r_:gbe eHW 3a U3rapsiHe Ce W3rapaT Unkk He ce JONKUpaT, - LMpyHaTa Ha 0Teopa B Kamepa*rd a M i:a\ v,
onsmaor8mm. S T
usrapsge e no-r oT / ff } 40
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8.3 lNonpasky paspelwenn Aa ObAaT U3BLPLWEHN OT NOTpeBuTens,

PemorTuTe Ha ApexbcBayunTe, KOMTO Ce M3BLPLUBAT OT NOTPebUTeNs, He TpsiOBa A3 HadBULIABAT pesepBHUTE YacTy,
W3CPOEHN B CMIUCHKA Ha PE3BPBRITE YACTM UMK KOHTAKTHTE 1 PEFYIMPAHETO Ha MeXaHnama. PesepBHaTa YacT, KOATO MO
Aa Ce HOCK o Bpeme Ha paboTa, ce A0CTaBst Npy nopkyka. 3a LenTta noTpebuTensT TpAGRa A8 HOCOUN UMETO U HOMepa
4acTTa, KaKTo W CymuTe.

TTo-CIOXHNTE PEMOHTU NSUCKBAT AEMOHTEX Ha PAseAUHUTEN MOXE JIa C& W3BLDLLBA CaMo oT NPOU3BCAMTENS UMK B
PEMOHTHITE 3aBeACHUA C NOAXOAALIN NHCTPYMEHTY 1 0ByyeH nepcokan. MPOU3BOAUTENST HE & OTTOBOPEH 33 MOMPABKaT
Ha pasefUHUTENs, PEMOHTMAPAH OT NOTPeBUTENsA, 2KO PEMOHTET e BKAOUYEH, 0CBEH N3BpoeHUTe eflemMeHTy, 683 chrnacne
Ha NPoW3BOANTENS.

PesepsHu yacTH 3a pasegunuteny OM u OMB
No. e Homep KonuuecTRO
1. WanyckatenHa gioza [36) OM-6-010-003WQ1 3
2. [brosa ponka [37] OM-6-010-004W01 6
3. MpyxuHera porka [38] OM-6-010-005W01 6
4, AmopTicsop [39] OM-68-010-011W01 3
5, CraunorapeH koHTaKT [40] OM-8-010-012W01 3
B. Hox [21] OM-6-011-001W01 6
7. [xros koHTakT [41] OM-6-013-000W01 3

7 P !‘Kft_
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CHumka. 5. PaanonoxeHus Ha enemeHTUTe, NOCOYeHN B TabnnuaTa ¢ pe3epBHUTE YacTu.

B cnyyait Ha cMstHa Ha yacTTa OT ManyckaTenHara cucTema e
HeoBX0AVMO Aa NPOBEPUTE AANKU KOHTAKTUTE Ha paseyHUTENUTe ce
3arBapsAT npasunHo, 3a Uenta tpabsa na ce ocBoGoaM LUEHTPaNHOTO
GnokvpaHe Ha Bana, KaTo PLYHATA BUAIKa Ce NPUABWKBA KM Bana, a
CrneABallMaT pbYeH NOCT 3a ynpassieHWe Ce HacouyBa BASICHO B
"3aTBOpEHO" nonoxeHne. HanpaseTe oCTpreTa Ha OCHOBHaTa Bepura
(no3. 21) B KOHTaKT C HENOABWKHM KOHTaKTK (noa. 40). OckosHata
BEpUra n HenogBIPKHUAT KOHTaKT TpsAbBa fAa ca koakchanHy, a
KOHTaKkTuTe ¢ apka Tpabsa fAa mMuHaBaT TOYHO B LEHTBPa Ha
uanycxatenHara Alsa (nos. 36). B crnyvait Ha cmAHa Ma prozuTe,
A030BaTa 4YacT, CbCeHa HA NMockaTa NoBbPXHOCT, Tpsbka aa 6hae
3arnevaTana CbC CUIMKIHAR YL THUTEN. ) (

f
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8.4 Nepuopnypid TecTose \\\%}g / ! )

Crien BcsKa .ﬁp‘ﬁil %tg}gg"” ?Mpb ga&‘g& p‘égn/oH € HEoGXOAMMO Aa ce npoBepu fanv anapartbt paborn
npasuiHoO K @'B‘éjﬁ;Ty H‘. MeXafuamuTe. Colo Taka e BaxHO B CAyYalt HA CEMHEHUS! OTHOCHO
NOBpeAUTE Ha TIaBHUFE “#QUTEKTY, HaMMpally Ceé B KOHTAKTHOTO MM MACTO, 3a ga Ce nposepw
CLINPOTUBNEHNETO Ha dCWHOBl-}‘l&AE{Q‘bf, 0CcoBeHO aKko PaskMOHUTENST NPOBOAM TeueHMs B BAM3OCT A0
HOMUHEHNA Clt, TOK. " Boiui %&:.Mepsam;l Ha 3aseMsBaHeTo W U3oiauuaTa TpsbBa Oa ce WaBLpLIBAT
CBITIACHO npmnox%’mnﬁ@jxé-*ﬁaéﬂ/ pentn sa eHepruiiHa edekTUBHOCT.




9. ONAKOBAHE, C'bXPAHHEHIAE, TPAHCMOPTUPAHE

[pesKriiovBaLYMTE PadeUHUTENW Ce JOCTaBsT Ha NofyuaTens B ONakoska, KOATO NPeAnassa OT 3aMbpeABaHe i
HE3HAUNTENHN Bb3AeiCTBIA. PasKknoHUTENTe MOraT fa GbAaaT TPaHCTOPTMPaHA G BCUHUKK BUAOBE TPAHCNOPT, HO Te TpAC
fa 6bAAT 3aLMTEHY OT Kanetia Boaa. o BpeMe Ha TPaHCMOPTUPaHETO, paseiMHuTenuTe Tpsbea Chlyo fa GbaaT saumTe
OT [BWKEHME It CEITBCHK C ENEMEHTUTE Ha NPEBO3HOTO CPE/CTBO. TPaHCIOPTUPAHETO U CbXpareHieTo Tpabaa Aa ce

W3BBLPILBAT B CHOTBETCTBYE C 0003HAYEHNATA BbPXY ONaKOBKaTAE.

10. TexHu4eckU HaHHU

No. MapameTrpu CToWHOCT
OM-12 OMi-24
1. HomKrHanHo HanpexeHne 12 [kV] 24 [kV]
2. HomuxarnHa yectota 50 [Hz] 50 [Hz]
3. HomuHarneH ToK 630 [A] 630 [A]
4, HoMMHaneH TOK Ha NpeKkbcaaHe
- B OCHOBHO aKTWBHO HaTOBapBaKe Ha Bepurata 630 [A] 630 [A]
- B 3aTBOPEHA Bepura 630 [A] 630 [A]
- B 3apegeHa KabenHa 1 BbagyllHa IMHUA 50 [A] 25 [A]
5. MakcumManeH pasvep Ha nipegnasuTens 100 [A] 100 [A]
8. HoMUHaneR Tox Ha KbCO CheAnHEHNE 50 [kA] 40 [KA]
7. VisBpBKNMBOCT Ha BBPXCBWA TOK 50 [KA] 40 [kA]
8. 1-sec. ToK Ha K3APBHIMBOCT HA KBCO ChefuHeHue 20 [kA] 16 [KA)
9, CurpoTUBneHre Ha rasHaTa Bepura 80 [N} 85 /1]
10, Mambpxato npoMuLuneHo HanpexeHue ¢ 50Hz:
- KbM 3eMATE 1 Mexgy crenbopeTe 28 [kV] 50 [kV]
- NPe3 W30NMPAaLL0 PascTofHNE 32 [kV] 60 [kV]
11. YCTORYUBOCT Ha MMITYIICHO HanpeMerne:
- KbM 3EMSTA U MEXZY CThnooBeTe 75 [kV] 125 [kV]
- Ipes nsonupatlo pascronHue 85 [kV] 145 [kV]
12. iMechanical durability 2000 uvKena 2000 unkena
BAPHO ¢
11. QOMBNHUTENHW TEXHWHECKN DARHW 3A BASEMUTENHUA NPEBKMOYBATEN UD/ U’g@?’ﬁﬁ’i%{,ﬁﬂ%
MapameTpu B S
Lp. uD/UG-12 UD/UG-24
1. Knac Ha 3a3eMUTenHUA NPesKNIoYBRATEN EQ EOQ
2. HoMmuRaneHs naa-pKaH ToK Ha k.c. (18) 20 [kA] 16 [kA]

12. QOMBIRUT

ENHU TEXHUUECKM OAHHK 3A BASEMWTENHWA MNPEBKITIOYBATEN UDS/UGS.

MapameTpw
Lp. UDs/UGS-12 !JDSIUQS-M
1. | Knac va saseMuTEenHWA npeeknioysaren E1 —
2. HomuHaneH #aabpiaH ToK Ha K.c (18} 16 [KA]
2. | HomuHaneH sKroUBaTENIEH TOK 40 [kA]

A1




11.YepTexu ¢ pazmepn
PazeguHuTen Tun OM-12 n OM-24 cbe 3asemuTeneH npeskodsaren

min. B,

185 | 530 | 649 - - - 283 | 510 | 330 | 120 | 345 | 58 | 309 | 375 | s0e loMazuniG P=185
126 | 490 | 528 | 570 | 7G0 | 718 | 283 [ 570 | 230 ) 120 | 345 | 58 | 308 | 375 | 800 OM-12/UDIUG P=125
275 | M6 | 894 - - - 365 | 865 | 380 | 145 | 395 | 122 | 380 | 442 ;1000 [OM-24/UDIUG P=278
160 | 480 | 664 | 770 | 924 | 922 | 365 | 665 | 390 | 145 | 895 | 122 | 380 | 452 | 1000 loM-24/UDLG P=160
AIBICIDIEJFIG|H]JJIK[LIMINITPIR Apparatus type
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minR
-~ ;B17,50 1130 | 1265| 283 | 510 | 309 | 345 | 425 | 800 | OMB-1ZBD/AD P=185, a*=537
- - 13725 894 {4020 | 283 { 510 | 309 | 345 | 125 | oy | oMB1z/BD/GD P=1B5, o*=292
618 | 300 (617,51 1138 [ 12065 283 | 51C | 309 | 245 | 125 | BOD OMB-1Z/BD/UD Pﬂ125, a*=537
618 ) 300 J37Z5| 884 [1020 | 283 | 510 | 309 [ 345 | 125 | 800 OMB-12/BD/UD P=125, a*=202
- - |B1Z5] 1297 (1448 371 665 § 386 | 305 | 135 [ 1000 [ OMB-24/80/UD P=275, o*=537
- - |517.5) 122 11353 | 379 | 665 | 386 | 395 | 135 | 1000 | OMS-24/8D/UD F=275, a*=442
780 | 405 |B12,511217 {1448 | 371 | 665 | 386 | 385 | 495 | 1000 OMB-24/8D/UD =160, e*=537
780 | 405 |617.5] 1922 11353 | 371 | 665 | 386 | 305 | 135 | 4000 | OMB-24/BO/UD P=160, 8*=442
= F G H J K L M N P R Apparatus typé
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min R
185 | 530 [ 624 | - - - 6676|1142 {1266 283 | 510 | 200 | 345 | 125 | 800 | OMB-12/BG P=185, @*=537
166 | 530 | 624 | - - - {422;5| sa7 | 1024 283 | 510 | 2oe | 345 | 126 | go0 | OMB-12/BG P=185, ¢ =202
126 | 410 | s04 | 575 | 618 | 300 {6676 1142 [1266 ] 283 | 510 | 300 | 345 | 126 | 800 | OMB-12/8G P=125, £*=437
126 | 410 | 504 | 570 | 618 | 300 |422)5]| 897 | 1021} 283 | 510 | 309 | 345 | 124 | 800 | OMB-12/BG P=126, e*=282
275 { 740 [ 875 - - - | 616 | 1188|1448} 371 | 665 | 386 | 385 | 135 [ 1000 | OMB-24/BG P=275, e*=537
275 | 710 | 875 | - - . | 521 1103 [1353} 371 | 665 | 386 | 395 | 135 [1000!] OMB-24/BG P=275, ¢*=442-
160 | 480 [ 6456 |{ 770 | 760 | 406 | 616 | 1198 1448 | 371 | 665 | 386 | 385 { 135 | 1000 | OMB-24/BG P=160, e*=537
160 | 480 | 645 | 770 | 780 | 405 | 521 [ 1103 [12353 | 371 | 665 | 386 | 395 | 135 | 1600 ] OMB-24/8G P=160, e*=442
A B c:b E F G H J K L il NiP R Apparatus bype
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Tun paseguanrten OM-12/T n OM-24 / T cbec 3a3emuTeneH npekLCcray

a® @ @ Tw]
P = nM&H.\\,llllull

=160

Apparatus fype

618 |OM-12/TAID/UG P=125
822 |OM-24/T/IDIVG P

N

924

120 | 709

145

330
380

309
380

570 | 375

770 | 452
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510
665

283
365

306

§16 | 345

586

410

wﬂ [T s

125

160 | 480
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PaseguuvTen Ha npeanasuten Tun OMB-12/ T/ BDT n OMB-24 / T/ BDT
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125 | 410 | 497 | 51 | 245 |427,5] 125 | 309 | 550 | 570 | 289 | 950 | 618 | 300 [1075] 40 | OMB-12BD/UD P=125, o"~292
160 | 480 | 583 | 51 | 395 | 540 | 135 | 386 | 665 | 770 | 371 | 1158 | 780 [ 405 [4408 | 40 | OMB-24/8DIUD P=160, e*=442
Alslc|D|EJF|G|HIJIKILIMINIPIR|S Apparatus fype
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PBuHM onepauvonHi yeTpoiictsa Tun NR-1/01 u NR-1/02

Gearing
apparalus

§
[ N 1101 drive %
iy,
21 (D
E =
AL 1
KMechanicd |

") AL~ batween drives

NR-1/G2 drive

Ground terminals
piated steet
MI2 balt

- [ .

531

Wounting holes
in.50

L Insert iha drive lever on the shafl

2 Pull the driva siseve

3. Rotole closing Iclockwise! or opening
lnaticiockwvisel

Zakiad Wytworczy Aparatow Elektrycznych Sp. z o.0.
ul. Gdariska 60; 84-300 Lebork

Tel.: (059) 86-336-15; Fax: (059) 86-333-86

e-mdil: zwas@zwae.com.pl

www.zwae,com.pl
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Lebork, 22.02,.2019
Warranty Certificate

Manufacturer:

Zaktad Wytwurczy Aparatow Elektrycznych Sp z 0.0.
Ul. Gdanska 60, 84-300 Lebork, POLAND

provide the warranty for produced and delivered apparatus with accessories:

\
1. OM-12/UD/210;
2. OMB-12/BD/UD/210;
3. OM-24/UD/275;
4, OMB-24/BD/UD/275,;
The warranty period is 48 months.
LA Bp. z 0.0, RS
Snzgislicts g, SlsaggtaTrogrt Speciabct 3’ DT e
Ha ocHoBaHue un. 36a, an. 3 ot 300N 20 !"
mgr Krays (AT A ]

Zakiad Wytwdrezy Aparatdw Elektrycznych Sp. z 6.0,
 yl. Gdariska 60 | 84-300 Lebork

Adras korsspondeeeyiny | Urrresphadencs sddres -
Zaktad Wytworezy Aparatow Elekirycznych 5p. 2 6.0,

ul. Lakowa 2 t Keblows Nowowigiskie | 84-351 Nowa Wies Leborska | POLAND
tel:+48 59 86 33 615 1 Tax +48 59 86 33 396 | zesafinyvassomol

NH® 841-14-88-591 1 KRS GO00196233 | kapitat zakiadowy: 100 00000 PLN
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Mpeeod om aHaquUdckU 83UK

S8 d
Lebork, 22.02.2019
CEPTUOUKAT 3A TAPAHLINA

Zakfad Wytworczy Aparatow Elektrycznych Sp. 2.0.0 npefocrass rapaHLw;ﬂ 33 npou3sefeHoTo U

pocraseHo ofopyaBaHe ¢ akcecoapu:

OM-12/UD/210;
OMB-12/BD/UD/210;
OM-24/UD/275;
OMB-24/BD/UD/275;

SR

lapaHLUyoHeH nepuog 48 meceua.

Zaktad Wytwdrozy Aparatéw Elektrycznych Sp. z 0.0,
¢yl GdaAska 60 | 84300 Lebork

Adres korespandencylny | Correspondence addrase

Zaklad Wytwdrozy Aparatdw Elekiryeznych Sp. 2 0.0,
ul Laifowc: 2 | Kebloweo Nowowiejskie 1 84- 351 Nowa Wiag LeborsPa ¢ POLAND
1o r48 59 8633818 | fax +48 59 86 33386 ¢ :

NI B41-14-88-591 ¢ KRS: 0000196233 | kapltd§ zakLadowy 100 000,00 PLN

(Mognuc v neyar He ce YeTar)
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CrnunchbK C pe3epBHU YacTuH

Cnepn 2000 uukbna TpAGBa A3 ce NOAMEHAT yriomeHaT1Te No A0AY HacTh:

1. KOMMAEKT TOKOBM KOHTAKTW U HOcelw naonatopu — 200 ne./x-T
2. BusayweH uzonatop — 120 ns/6p
3. BK/AKOYBATENHM NPYXKUHW — 4018/6p

BCUYKM Y4acTU moraT Aa ce goctasAT 3a 10 paboTHn fHK

A
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THE REFERENCE LETTER L

We, KL Industri (Sweden) hereby declare that Zaklad Wytworezy Aparatéw Elektrycznyeh sp. z
0.0. with the registered office in Leborku, the producer medium and high voltape distributing apparatus,
demostrated the solidity and the due diligence in current trade relations with owr company.

Since year 2014 ZWAE sp 7 0.0. company supplied indoor switeh disconmeciors type OM(B)-
| 2KkV/724kV. for stibsstations produced by KL Industri:

TOTAL AMOUNT OF ALL APPARATUS: about 5.400 pes (January 2014 —September 2017)

coittact person: Tommy Fransson

e-mnail: tommy.fransson@kl-indystri.se

tel, number; +46 122 24355
Ha ocHoBaHwue 4n. 36a, an. 3 ot 30T

stamp and signalurg:

| BSPHO ©
| OPVIMAHATIA







Hnesod oI AHZILHCKN 230K

Pedepennus

Hme, KLIndustri (IITsemms), nmewrapupame, ue Zaklad Wytworezy Aparatow
Elektrycznych spc z 0.0 B¢ cemamame B Leborkn, mpouspomuren Ha anapaTypa 3a
pasTpesielieHye Ha CPEHO ¥ BHCOKO HANPEXEGHHE, J0Ka3BaMme crabmnHocTTa 0 HeoOXOMHMaTa
OTTOBOPHEOCT B HACTOSIIIITS THPIOBCKYA OTHOLICHM S ¢ HAIIATA KOMIAHHA.

© Or2014r. ZWAE sp 7 0.0. (B) -12kV / 24kV 3a nosicranmym, npoussenern or KL, Industri:

Obmo Koam4ecTBO Ma amapTypara: about 5.400 pes (January 2014 - September 2017)

JTuue 3a xouTakT: Tommy Fransson

e-mail: tommy.fransson@kl-industri.se

tel. pumber: +46 122 24355

stamp and signature:
HOONNC He ce Yeme

[ BAPHO
| OPUTVAHANA |
Za
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RAPORT / TEST REPORT Nr/No. 7829/NBR/9

LABORATORIUM BADAWCZE

APARATURY ROZDZIELCZE]
High Voltage & Short-Cireuit Testing Laboratory

INSTYTUT ELEKTROTECHNIKI — ELECTROTECHNICAL INSTITUTE

04-703 WARSZAWA; ul. M. Pozaryskiego 28
telffax.; (48-22) 812 04 07; tel.: (48-22) 81223 38; c'mail: nwri@icl waw,pl
AB 074 Certyfikat PCBC ISO 9001 Nr 976/1/2003; Jednostka Notyfikowana w UE Nr 1460

Ppisue Ceumus

Badania Typu / Type Test

BADANY APARAT

APPARATUS Roztgcznik / Switch
TYr
DESIGNATION OM12 (OMB12)
Napigcie znamiionowe:  12kV  Prad znamionowy: 630 A  Prad zwarciowy! 20/50kA  Czestotliwosé: 50 Hz
Rated voltage Rated norrnal cument Short-circuit current Frequency:
PRODUCENT ZWAE Zaktad Wytworczy Aparatéw Elektryeznych Sp. Z 0.0,
MANUFACTURER ul. Gdanska 60, 84-300 LEBORK
ZLECENIODAWCA
TESTED FOR ZWAE
DATA BADAN
DATE OF TESTS | Marzec 2009
WYKONAWCA BADAK Lahargiozx(;im“?adaﬁmje ?%axjatury.Rozdzwlczej
TESTED BY -703 Warszawa; ul. Pozaryskiego 28

Certyfikat Akredytacji PCA Nr AB 074

Przedmiot badai, wykonany zgodnie z dokumentacjq, rysunkami konstrukeyjnynti i fotografiami, stanowigcymi
zalacznik do niniejszego raportu, poddany zostal prébom zgodnie z zaleceniami norm:
The apparatus, constructed in accordance with the description, drawings and photographs incorporated in this report has
been subjected to the series of proving tests in decordance with:

PN-EN 60265-1:2001; PN-EN 62271-105:2005; PN-EN 62271-1:2007

Niniejszy Raport odnosi sig wylacznie do badanego obicktn.
Producent ponrosi odpowiedzialno§é za kazdy egzemplarz wyrobu oznakowany identycznie jak wyrdh badany.
The Test Report applies anly to the apparaius tested. The responsibility for conforinity of any apparatus having the same designators with that tested rests
with the Manufacturer,

Raport zawiera ogblem 62 strony, .
"Mize byé powielany wylgeznie w catoscl, Powielanie cagéeiowe dozwolone jest po uzyskaniu pisemne} 2gody Laberatorivm,
This Test Report comprises 62 sheels in total.
Only infegral reproduction of this Test Report is pérmitted without written permission from Laboratory

Ef’”h
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| RAPORT/TESTREPORT Nr/No 7829/NER/0S | | Stronica/Page 2|

PARAMETRY TECHNICZNE DEKLAROWANE PRZEZ PRODUCENTA I POTWIERDZONE BADANIAMI
RATINGS ASSIGNED BY THE MANUFACTURER AND PROVED BY TESTS

Napigcie znamionowe / Rated voltage U, 12 kv
Prad znamionowy ciagly / Rated normal current I 630 A
Liczba faz / Number of poles 3

Czestotliwo$é znamionowa /Frequency 50 Hr

Napigcie probiercze / Volinge
- 0 czgstotliwodel sieciowe] / power Jrequency wikstand voltage

do ziemi i migdzyfazowo/ o earth and berween phases (5min) 28/42 kv
pomigdzy otwartymi stykami / berween opened contacis (Smin) 32/58 kv
- udarowe piorunowe/ lighting impulse withstand voltage (1.2/30 ys) U,

do ziemi | miedzyfazowo /to earth and between phases 75 kVe

pornigdzy otwartymi stykami / between opened contacts 85 kVe
Prad znamionowy ciagly / Rated continuous current 630 A*
Liczba eykli laczenidwych w obwodzie o malej indukeyjnosei 100 eykli ZW+,
Number of cycles in mainly active circuit
Prad znamioniowy krétkotrwaly wytrzymywany ks 20kAa ¥
Short —time withstand current
Prad znamjonowy szezytowy wylrzymywany Ip SO kA ¥
Peak withstand current
Czas trwania zwarcia / Duration of shori-circuit 1 is
Prad zalgczenlowy wytezymywany / Short-circuit making current Lna SOKA (S x)*
Prad znamionowy wylgczeniowy w obwodzie o maiej indukeyinosci I 830 A

Mainly active Joad breaking current

Prad znamionowy wylgczeniowy w rozdzielezej sieci pierScieniowej . 630 A
Closed loop current breaking capeacity

Prad znamionowy wylaczeniowy ladowania kabli Laa 50 A
Cable charging breaking current

Prad znamionowy wylaczeniowy ladowania Hgii napowietrznych I 30A
Over head lines charging breaking current

Prad znamionowy wylaczeniowy Zwarcia doziemnego lea 63 A
Earth fault breaking current

Prad znamionowy wylgezeniowy ladowania kabli [ linii napowietrznych

w warunkach zwarcia doziemnego/ Over head lines and cable charging low 63 A

breaking current al earth fauli event

Klasa / Class E3

Klasa trwalodei mechaniczne} / Mechanical endurance class . M}

Trwalo$¢ mechaniczna / Mechanical endurance e 2000 cykli Zw
Zakres temperatur pracy / Ambient temperature range QQPHQ & -45°C - +45°C

OPUIHANA |

* Badania ujgte w niniejszym raporcie




RAPORT / TEST REPORT Nr/No 7829/NBR/09 | | stronica/Page 3

WYKAZ PROB / SUMMARY OF TESTS

Norma

A Stronica
P.\~EE; kﬁi)lﬁs-l Page
Pomiar rezystancji obwodu gibwnego / Measurement of resistance ' 6.4 4
Préby pradem krétkotrwalym wytrzymywanym i pradem szezytowym wytrzymywanym 6.6 5
Short-time withstand current and peak withstand current tes! '
Proby zalaczania i wylaczania / Making and breaking tests
- laczenie pradu w obwodzie o male] indukeyjnosei —szereg probierczy 1 6.101.8.1 9
- zatgezanie pradu zwarciowego — szereg probierczy 5 6.101.7 41
Proby dzialania mechanicznego / No-load tests 6.102 48
IDJECIA [ PHOTOGRAPHS
DOKUMENTACJA IDENTYFIKACYJNA. RYSUNKI
IDENTTIFICATION DOCUMENTATION . DRAWNINGS
Normy / Standards
PN-EN 60263-1 : 2001 . Roziqezniki wysokonapieciowe. Czesé | :Rozlaczniki na napiecie
namionowe wydsze niz 1kV i nizsze niz 526V
Normy zwigzane / Reldied standards
PN-EN 62271-1: 2007 . Wysokonapigciowa aparatura rozdzielcza i sterownicza. Czesé 1:
Postanowienia wspolne ™
W badaniach uczestniczyl przedstawiciel producenta / BEPHO £ !
i L 3
The tests were observed by manufacturer representative: f‘j{? il HAMA |
AL

Tomasz Kisielewski
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Pomiar rezystancji obwodu gléwnego / Measurement of main circuil resistance

Pomiar rezystancji wykonano, kotejno dia kazdej z faz, porigdzy gormymi (A) | doinymi (B) zaciskami rozigoznika
pradem statym 100A za pomoca miernika do pomiaru matych rezystancji typu DLRO

Resistance measured for each phase between upper and lower contacts of the switch at direct current 100A
using small resistance meter type DLRO

Faza/ Phase - _ ;
B HQ 45.2 445 46.5
R APATURAZES



RAPORT / TEST REPORT Nr/No 7829/NBR/G9 | | Stroniea / Page 5

Préby pradem krétkotrwalym wytrzymywanym i pradem szezytowym wytrzymywanyn
Short-time withstand current and peak withstand current fest

OBWOD PROBIERCZY — TEST CIRCUIT R_I— 16/ 20kA - 12kV
Uz
G MB MS L R] PT * 1o
’ ~ — F |
rO—3 o—@—lm_,——w © o
o W s
| 1
i I
: ! '
Ro ~) S P i
= ) GRS S =R e I
[
H | [
1 I
| |
! ! l
\\O—O— ¥ } o 1
® oW AW A
G - Generator TO - Obiektbadany , Test Object 5 - Pomiar prady,
PT - Transformator, Power Transformator L - Dlawiki , Reactors Current Measurement. |
MB - Wylgcenik bezpisczeristwa, R, Ry, -~ Rezystory , Resistors Uz - Pomiar napigcia,
Master Breaker Voltage Measurement
MS - Zalgczniki zwarciowe, Make Swilch
Parametry zasilania, Supply parameters
Moe, Power [ MVA] 6,83
Napigole, Voltage [kV1 0.25
Prad, Cument [kAl 18
impedancja, Impedance [01 0.0090
Czestotliwoss, Frequency | [Hz] [ 80
Wsp. mocy, Power faclor 0.15 [ —.
Faza(y), Phase(s) 3 : B%p HO @
Punk neutralny, Neutral U, , earnthied @
u utralny, Neutra ziemiony, earthe éM*miw_,W ﬁg |
Parametry zastlania, Supply parameters
Moc, Power [ MVA] 8,31
Napigcie, Voltage fkV] .24
Prad, Current [kA] 20
impedancja, impedance 401 0.0069
Czestotliwodé, Frequency | {Hz) 50
Wsp. mocy, Power factor £.15
Faza(y), Phase(s) 3
Punk neutralny, Neutral Uziemiony, earthed

in

- .
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Préby pradem krétkotrwalym wytrzymywanym i pradem szezytowym wylrzymywanym
Short-time withstand current and peak withstand current test
Wyniki / Results

Stan obiektu badanego przed prébami / Condition of test object before fest :

Rozigcznik nowy, po wezedniejszych prébach / Switch new, in same condition

Oscylogramy /Oscilograms ? Ne/No 85156 — rozlacznik / switch 85168 — uzlemnik / earthing switch
Faza ! Phase L.t L2 13 L1 L2 L3

F e ek malna "“?‘dlj tr R 49.23 53.21 48.76 52,63
g;?r‘]’e?;g"a?g?:‘r& warose ff;dg'? | e 20.15 20.95 20.70 20.25 20.81 20.74
Gas Iowania zwarcia s 1.04 1.01

Pomiary rezystancii / Measurement of resistancs

Faza/Phase Lt 12 L3
Przed préba / before test ut 45,5 44.5 46,5
Po prébie / after test uo 44.0 43,5 471

Pomiary rezystancji wykonane pradem stalym: 100A
Resistance measurement af direct current of: 1004

Stan rozlacznika po probach / Switch condition after test

Roziacznik otworzy! sig bez trudnoscl, / Switch could be ripped freely

Nie zauwazono zadnych uszkodzeri | No deterioration and failure was noted

Zmiana rezystanc]i przed i po prébach nie byta wieksza niz 20%

The Change of resistance after the tést dit not exceed the resistance value befor the test by 20%

Stan uziemnika po prébach/ Eanthing switch condition after test

Nie zauwazono erozjl oraz zespawania stykow / Does not obsérved erosion and contact weldin,

| BAPHOC
| OPVTVHANA |
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Proby pradem krétkotrwalym wytrzymywanym i pradem szezytowym wytrzymywanym
Short-time withstand current and peak withstand current test
Oscylogramy / Osclliograms

E@J@”%WW Data; 2000-03-26 09:3001  Osevtogeun Nz $31 53 e ?NW@;-MN
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Préby zalgezania | wylgezania / Making and breaking capacity
L.aczenie pradu w obwodzie o malej indukeyjnodei. - szereg probierczy 1 - 100% I

OBWOD PROBIERCZY — TEST CIRCUIT - R_I1 - 630A— 12kV
5 U Yo
G MB MS L R FT PP 5? e Lo
—R—Spes Ay ~ Fpor [ -
1] [}
@ ] 5
Re | e
||—(:i—‘-—®—o\;‘~o—o'“"o—/a—fm_.——-’mr J\[\f\/ v ; N : ;—'"“{"
]
e 2N
R Q
e 1 \\_
R’Q T T Y
I %ﬁ ¥
G - Generalor TO - Obiekt badany , Test Object PP - Pomiar pradu, T
PT - Transformator, Power Transformator L - Dtawiki, Reaclors Current Measurement
MB - Wylgeznik bezpieczeristwa, R, Ry, Rr - Rezystory , Resistors UzUo - Pomiar népigcia,
Master Breaker Ro. Co - Reguladja napigtia powrainego, Voltege Measurement
MS - Zalaczniki zwarciowe, Make Swildh TRV coritrol elements R, lio - Elementy obciazenia,
1 - Wiskainik pradu Loads Elements
Current Indicator

Parametry zasilania, Supply paramefers ﬁgy:g;ﬁfggﬁggtgapiwia powrotnego, ,'ﬁfﬂﬁ:é‘?,&"?é?‘;? :u%;?fewa“e
Moc, Power [MVA] | 100 Co [uF] | 028 Ue [V} 20.6
Napigcie, Voltage [kV} 12 Rq [0} 117 ta fus] 60
Prad, Cument (kA] 4.84 Cq [WF) ta lus]
Impedancia, impedance (2] 1.43 Ry Q] RRRY kvips] | 0.34
Czestotiiwose, Frequency | [Hz] 50 Ls [ mH) [3 15
Wsp. mocy, Power faclor Q.15 Punk neutralny, Newtral | Uziemiony, earthed Ui [kV]
Fazaly), Phase(s) 3 h (ps]
Punk neutralny, Neutral | tzoiowany, insulated 5 ) g‘é@}“i{j o
| OPWMAHANA I
B Y
Parametry obciazenia, Load parameters fg:";eggr;ﬁ‘;;acji obciazenia, i
impedancia , Impedance (] | 957 Ceo [WF]
Wsp, mocy, Power factor 0.7 Cn fuF]
Punk neutralny, Neutral iziemicny, earthed Re [Q}]
l Rue [Qy | 1402
XL [a] |13.74
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l Préby zalgezania i wylaczania / Making and breaking capacity tests -szereg 1 - oscylogramy / oscillograms 1

Préby zalgezania | wylgezania / Making and breaking capacity tests
Laczenie pradu w obwodzie o malej indukeyjnosei - szereg probierczy 11 100% I,
Wyniki/ Resuits

Stan roziacznika przed prébami / Condition before test

Rozigeznik sprawny, po wozesniejszych prébach / Switch in good condition after preliminary tests

Wykonano 100 cykli faczeniowych Zalacz-Wylacz przy:

100 cycles C-0O were performed
napigciu probierczym / testing voltage 12kV + (0-10%)
pradzie probierczym / testing current 630A + (0-10%)

Doktadne wyniki (parametry préb) zawierajg oscylogramy nr 85054 do 85153
Exact results (test parameters) show oscciliogams no 85054 to 85153

Stan roziacznika po prébach / Condition after test

1. Pomiary rezystancji / Measurement of resistance

Faza / Phase L1 L2 L3
Przed préba / before test uQ 44 5 48,0 450
Po prébie / after test pQ 48,2 453 45,5

Pomiary rezystancji wykenano pradem stalym: 100A / Resistance measirement &l direct current: 100A

Zmiana rezystancjl przed | po probach nig byla wieksza niz 5%
The Change of resistance after the test dit not exceed the resistance value before the test by 5%

2. Wskaznik pradu uptywu ( drut Cu ¢ $rednicy 0.1Tmm i dl. 50mm przytgczony pomigdzy konstrukcje a ziemie) nle
zadzigtal.

3. Rozigeznik otworzyl sie bez trudnosci / Switch could be iripped freely

4. Nie zauwazonc zadnych uszkodzed rozigeznika / No deterioration and failure was noted
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Pr6by zalaezania i wylaezania / Making and breaking tests ~szereg | - oscylogramy / oscilograms
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Préby zalaczania pradu zwarciowego/ Making tests -szereg probierczy 5

G MB MS L R PT

OBWOD PROBIERCZY ~ TEST CIRCUIT R_ln, - 16/20kA~ 12kV

sy

5
29 9

JV\/\,
oDy || W
sy QJ\N\,

GE:

TO
PP ————
> oy
i i
H i
H i
H [
P )
| \
VAN {ohcl e
| |
I
[ .
g
tag !
oved
I i

et

G -Generator TOQ - Obiekt badany , Test Object
PT - Transformator, Power Transformator L - Diawiki , Reactors
MB - Wylacznik bezpieczenstws, R, Re, Rr - Rezystory , Resistors
Master Breaker Ro, Co - Regulacja napiecia powrotnego,
MS - Zziaczolki zwarciowe, Make Switch TRV control elements

PP - Pomiar pradu,
Current Measurement

Uz - Pomiar napiecia;
Voltage Measurems

L~

Parametry zasilania, Supply parameters

Moc, Power [MmvAa) | 332
Naplecie, Voltage [kV] 12
Prad, Cutrent [KA] 16
tmpedancja, /mpedance (] .43
Czéstotliwosé, Frequency | [(Hz] 50
Wsp. mocy, Fower factor 0.15
Faza(y), Fhase(s) 3

Punk neutrainy, Newulral lzolawany, insulated

Parametry zasilania, Supply pararmeters

Moc, Fower [ MVA] 415
Naplecie,. Voltage [RV] 12
Prad, Current [ kAL 20
Impedancja, Impedance [Q1] 0.346
Czestotiiwosé, Frequency | [Hz] 50
Wsp: mocy, FPower factor 0.5
Fazaly), Phase(s) 3
PunkK neutralny, Neutral lzotowany, insufated
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‘% i'. : l
| i !,/J
Mo N :\'uv

T T B T e e

BAPH

[

oc™

;M@%@W A H@F 14 i

67



l RAPORT / TEST REPORT Nr/No 7829/NBR/09 l | Stronica/ Page 42

Préby zalgezania pradu zwarciowego/ Making fests -szeveg probierezy 5
Wyniki / Resuits

Stan rozigcznika przed prébami / Condition before tesf

Rozigeznik nowy, po wezesniejszych probach / Switch new, in same condition

Whykenano 5 cykli faczeniowych ,Zalgez” przy:
napieciu probierczym 12kV + (0-10%)
pradzie probierczym 16kA + (0-10%)
oraz § cykli faczeniowych WLatacz” przy:
napieciu probierczym 12kV + {0-10%)
pradzie probierczym 20kA + (0-10%)

Dokiadne wyniki {(parametry prob) zawierajg oscylogramy nr 85163 do 85172

Stan rozigcznika po probach / Condition after test

1. Pomiary rezystencji / Measurement of resistance

™ Faza./ 'P'haé!e L1 L2 L3
ﬂ'ﬁ""”%}%{{?k‘z #%E'éeggbél before test pQ 46.5 46.5 45.5
§ {3‘,?%(}3?‘55 b pibbieater test ut 47.0 480 | 475
Y e Pomiary rezystancji wykonano pradem stalym: 100A / Resistance measurement at direct current of: 1004

Zmiana rezystancjl przed | po prébach nie byla wieksza niz 20%
The Change of resistance after the test dit not exceed the resistance value befor the test by 20%

2. Wskaznik pradu uplywu ( drut Cu o Srednicy 0.1mm i df. 50mm przytaczony pomiedzy konstrukcje a ziemig) nie
zadzialal.

3. Rozigeznik otworzyl sie bez trudnosci / Switch could be tripped freely

4, Nle zauwazono zadnych uszKodzen rozigeznika / No deterioration and failure was noted
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Préby zalaezania pradu zwarciowego / Making lests -szeveg 5 - oscylogramy / oscilograms ]
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Préby mechaniczne / No-load tests

Roziacznikowi przypisano klase trwatosci mechanicznej — M1

Pomiary wietkodcl charakterystycznych przed i po prébach
Operating characteristics recorded before and after fest

Parameiry
Parametry mierzone Przed prébami Po prébach wymagane Lhwagt
Test items Before test Afler test Technical Remark
requiremels
Oscylogram
Oscillogram 85045 -
Cykl/ operating sequence C-0 -
Czas otwierania [ms] Opening time 1650 <110
Czas ruchu stykdw przy otwieraniu <100
3 Predkoéé otwicrania [ mu/s | - Srednia 54
G . 3
=4 Opening speed
S Predkodd otwicrania [ mfs | - max
z ¥ Opening Speed-max
"é ;SG Czas zamykania {ms] Closing time 2260 <230
N
2 LE Czas ruchu stykdw przy zamykaniu <150
woa
R Predikosé zamykania [ m/s ] — Srednia 59
= S Closi d
® osing spee
£ g Predkosé zamykania [ m/s | - max
8= Closing Speer - mope
£ Rozrzut czasdw pomigdzy C 0.268 <
S biegunami [ms]
Time spread between poles O 3.68 =
Biegun A
Czas odskokodw stykdw przy Pole A
zamykaniu [ms] Biegun B 1.63
Bounce lime of contacis when Pole B )
closing Biegun C 21
1 Pole C )
e i\{'z‘ “i-Q
T A ot “‘?I 5
» ».,,Qw*': c:\;\\":.ﬂ ) r\“‘\" LU
WAL MR T
v F{‘ﬁ‘ o
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Proby mechaniczne / No-load tests - Oscylogramy / Oscilograms }”*
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FOTOGRAFIE/ PHOTOGRAPHS

v okt
Line e
R

0]

ety
nirhainete iy
AL Loty

ST

(i}

A Dol

H
wYm

zwarciowej

§ci

-

igzalne
ing stand

ku badan obc
{ fest

1S

1 Roztgcznik na stanow!
Switch on short-

Fot

circui

owel

alnosci zwarci

ohciaZz

n
cuit testing stand

owisku bada

k na stan
Switch on short-¢

ZNE

Fot. 2 Rozige

y

i



| RAPORT/TESTREPORT Nr/No 7829/NBR/09 ] | Stronica/ Page 52

o,

it

S
e Far ASTLAL,

Fot.3 Stan stykéw rozlgcznika po prébie badania obcigZainosci zwarciowej
Contacts of the switch after short time withstand current test
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Fot. 4 Rozigcznik na stanowisku badart zdolnosc lgczeniowej
Switch on making and breaking capacity testing stand

Fot. 5 Roztacznik na stanowisku badan zdolnosc fgezeniowej
Switch on making and breaking capacity testing stand
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Fot. 6 Stan stykéw rozigcznika po prébie badania zdolnosci faczeniowe
Contacts of the switch after switching capacity tests

o AT, 4

QAP0 1

-
¢
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SO ——
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Fot. 7 Rozlgcznik na stanowisku badan zatgczania na zwarcie
Switch on the short-circuit capacity testing stand
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Fot. 8
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Fot. 13

Fot. 8;13 Widok stykdw po probach zalgczania pradu zwarciowego
K \‘E.Contacts of the switch after short-circuit making test
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SPRAWOZDANIE Z BADAN | TEST REPORT ntr / No, 027HMTINZLINBRIWN

Obiskt badark
Test objsct.

Ziaceniodawca:

Rozlacznik wnetrzowy | Indoor switch disconinector
OM-120DM 250

Zaldad Wyltworczy Aparatdw Elekirycznych Sp. z o.0.

Client: ul. Gdanska 6G, 84-300 Lebork

Producent: Zakiad YWylworezy Aparatdéw Elekirycznych Sp. z o.0.
Manufacturer. . Gdanska 680, 84-300 Lebork

Rodzaj badan: Sorawdzenie przyrostdw temperaiury

Test speciication:

Temperaiure-rise tost

PN-EN 82271-103:2011
1EC 62271-103:2011

23 Marca | March 2017 t.

Podstaws badan:
Nommalive documenis:
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1 Spis norin majacych zastosowanie / Listf of applicable standards

e PN-EN 62217-1:2009+A1:2011 Wysokonapigciowa aparatura rozdzieleza i sterownicza — Czgdé 1t
Pastanowienia wspdlne
TEC 62271-1:2007+AMD1: 2011 High-voltage switchgear and controlgec — Part I: Common
specification

o PN-EN 62271-103:2011 Wysokonapigciowa aparatura rozdzieleza i sterownicza - Czedé 103; Rozlaezniki
o napieciu znamionowym wyzszym niz I kY de 52 kV wigcznie
IEC 62271-103:2011 High-voltage swilchgear and controlgear — Part 103: Switches for rated voltages
above 1 kV up to and including 52 £V

2 Program badan / Range of tests performed

e Sprawdzenie przyrostow temperatury we / Temperarure rise fest by PN-EN 62271-103:2011,
pkt. / clause 6.5
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3 Parameiry techniczne deklarowane przez producenta / Ratinigs assigned by the manufaciurer

Napiecie znamionowe / Rated vollage. ..o vvecercrrnanees reeererearessinenaanes verenes Ur vcvnnicrniannn 12KV
Czesiotiiwedé znamionowa / Rafed frequenc) .o iaiinininoso s T 50 Hz
Prad znamionowy ciggly / Rated comtinuous Current . ecocinorsoiinme d e bvoeon o 030 A
Liczba faz / Number Of PRESES vt ccicis ettt rcs s s omtaain et shans s srane o]

Napigeie znamionowe wvtrzymywane udarowe piorunowe / Rafed! lighting impulse withstand voltage (1.2/50)
{(Wartodé szezytowa / Peak Vallie): «..ouvevircrs e sreersmsensiesssesrnensness Ll

o do ziemi | migdzyfazowo / phase to earth and between phases ..o T3 KV
« pomigdzy otwartymi stykami /7 across opened coRlQets e 88 KV

Napigcie znamionowe wytrzymywane o czestotiiwosel sieciowe] / Rated short-duration power flequency withstand
voltage (1 min) (wartosé skuteczna / 7.5, Yalle): v Ut

¢ do ziemi i miedzylazowo [ phase to earth and between phases .o 28 KV
e pomigdzy otwartymi stykami / geross opened Comaers o morinnnena o 32 KV

Prad znamionowy krétkotrwaly wytrzymywany /
Rated shovi-time withstand curvent .. eerererret e ntsncneenessnesnenranserar g premtastenss K venernriemene s 20 KA

Prad znamionowy SZozytowy wylrzynywany /
Rated peak withstand CHITENL o conrnnmiiierissesessssseress s ensssssesres dp coverervinnnen 30 KA

Czas znamionowy trwania zwarcia /
Rated duration of SHOTE-CIFCUIL v i ssssssssisessssesrove o Brosnensssmon |8

Prad znamionowy zalaczeniowy zwarciowy /
Rated short-circufl making curvenl.....ooeeevevevieeeerrenn, v r e et e s a i et entes Tcresnearrconnn 50 KA

Klasa trwatosel mechanicmej / Mechanical endurance Class..vvricineccnciioeans 2000 cykli / eveles C-O

Prad znamionowy zalaczeniowy zwarciowy uziemnika /

Rated short-civenit making current of earthing switch........ et s e reeaas Litgonserreennann 40 KA
Klasa trwalodel elektryozne] uziemnika /

Electrical endurance class of earthing SWICH oo s B
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4 Podstawowe dane identyfikacyjne obiektu badan / Basic idenifications data

Obiekt badany / Test object: Rozlacznik wngtrzowy / fndoor switch disconnector
Typ / Type: OM-12/UD125/L.0

Producent / Manufacturer: ZWAE Sp. z 0.0, ul. Gdanska 60}, 84-300 Lebork
Numer fabryezny / Serial No. 1701922

Rok produkeji / Year of manfacture: 2017

Dokumentacja techniczna / Documentation:  Instrukcja Montazu i Eksploatacji. Rozacznik wngtrzowy
OM/OMB. Instrukeja Nr: DTR.03.01.05.PL

Rysunki / Drawings:
1. Szkic wymiarowy rozigcznika typu OM-12 oraz OM-24 z uziemnikiem gérmym lub dolnym
. Szkic wymiarowy zestawu rozlgeznika wnetrzowego z bezptecznikami typu OMB-1 2/BD oraz OMB-24/BD

2
3. Szkic wymiarowy zestawu rozlaeznika wnetrzowego z bezpiecznikajni typu OMB-12/BG oraz OMB-24/BG
4. Szkic wymiarowy roztacznika typu OM-12/T oraz OM-24/T z uziemnikiem gy lub dolaym

3

. Szkic wymiarowy zestawu roztgeznika wngtrzowego z bezpiecznikami typu OMB-12/T/BDT oraz
OMB-24/T/BDT

6. Szkic wymiarowy zestawu napedow recznych typn NR-1/401 i NR-1/02
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5 Sprawdzenie przyrostéw temperatury / Temperature rise test

Badanie wykonano wg / Test performed according to PN-EN 62271-103:2011, pks. / clause 6.5
Stan obiektu przed prébami / Condition of test object before test:........o.covove.... Nowy / New

Data badait / Date gF 1851 ..cuvevecenvnrirniniiisissessescannecoins

Temperatura ofoczenia / dmbient temperature:

¢ Przed praba /[ Before e 1851 v i ss s e enen
® PO PIODIE / ASIEr T8 FESEerecrrreorarareicninrcriie e iveor s etas e ernsossessisssssesarem e

Czas trwania proby / Duration 0f the 1S a..eeeoeeinieisons
............................ 630 A

Prad probierczy / Test CUFFERT v ineii i ccrieeerecenen.

CZESIOWOSE / FrEQUENCY v s sstsiras sss e s st s s omens sen

Polaczenia zasilajgoe / Supply CONMECTION wvuvcorcriceoeoeevoererarireeress s e

v, 22.03.2017 - 23.03.2017

19,0°C
18,0°C

s arrecrnnsemnneee i 4 B S0 TRIN,L

50 Hz
Ve SZYNY [ Bars Cu 400 mm?

Obiekt na stanowisku probierczym / Test object on testing SIaN o onrsioiens, Fot. / Photo 2, strona / page 9

Rozmieszczenie termopar / Thermocouples localization ...

Wyposazenie uzyte do badath: / Justruments used (o tests:

oo Rystmek / Figure 1, strona / page 6

¢ rejestrator / recorder HIOKY 8423, nr / Mo, NBR-801-30600;

termopary typu K/ thermocouples npe X;

L
o Multimetry / Midtimeters: HIOKI DT4252 rr / No. SN140503989; SN140503991; SN140503983;
¢ Cewki Rogowskiego / Rogowski coils: AMEC AmpFlex 30000-48-2-1:

nr/ No. NWM-801-25900/1; NWM-801-25900/2; NWM-801-25900/3;

s termohigromelr nr / No, 22736-036;
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Tabela / Table 1 Punkty pomiaru temperatur | wyniki pomiaréw / Measurement points and resilis

Ustalony przyrost [K]
Migjsce pomiaru Faza N/ No Stabilized Temperature-rise, [K]
Thermocouple position / location Phase "1 Pomierz ony Dopuszezalny
Measured Permitied
L1 i1 28,7
Zaciski }?rzy’ch.zo.we 12 12 28,3 75
Connection terminals
L3 1.3 28,9
1B 1.4 29,5
Polaczenie §rubowe szyny z izolatorem
Bolt connection of busbar and insulator 12 1.5 28,5 75
L3 1.6 28,6
L1 1.7 30,2
Styk glowny staly .
Main fixed contact 1.2 18 29,2 65
13 1.9 30,6
L1 1.19 29,8
Tor pradowy giéway ruchomy _
Main moved current circuit L2 111 29,1 -
L3 1.12 30,6
L1 113 28,7
Tor.prqdowy gdwny 1}1c11§:my 2 L14 283 N
Main moved curvenf circuit
13 115 28,9
L1 2.1 29,5
Polgczenie stubowe szyny z izolatorem ' =
Bolt connection of busbar and insulator 12 2.2 28,5 5
L3 2.3 28,6
11 2.4 30,2
Zaeiski _Qi‘zyk;czc‘xwe (2 2.5 29,2 75
Connection terminals .
L3 2.6 30,6
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Kryteria akceptacji / Acceptance criterin

Ustalone przyrosty temperatury, réznych czedei rozfacznika, nie przekroczyly wartodel wyszezegdlnionych w
normie PN-EN 62271-1:2009+A1:2011 pkt. 4.4.2 Tabela 3,

The stabilized temperature-rises of the various paris of the switch disconnector for which limits are specified, did
not exceed the values specifled in the IEC 62271-1:2007+4MD1:2011 standard clause 4.4.7 Table 3.

Wynik proby / Test resulis: Pozytywny / Object passed the test

‘Tabela / Table 2 Wyniki pomiaréw rezystancji przed i po prébach nagrzewania /
Resistance measurement results before and after temperature-rise fest

. Rezystancja ! Resistance { ()
Faza ! Phase
Przed proba / Before test | Po prébie / Afier test
L1 50,8 516
L2 49,1 49,5
13 50,7 51,3
Data pomiardw / Daie of test 22.03.2017 23.03.2017
Temperatura otoczenia / Ambient 19.3°C 18,5°C
fenperature
Pomiary rezystancji wykonano pradem stafym o wartosei /
Resistance was measured af direct Clurrent off v eeeorsosreereenn 100 A

Pomiary wykonano za pomocg miernika typu / The measuring instrument fype: RMOT00GP, o / No. 17G743G

Stan ebiektu po prébach / Condition of tested object after the test:
¢ Nie zauwazono zadnych zniszezen ani uszkodzen. / No deterioration and failure was noted,
* Roznica wartosel rezystanicji przed 1 po prébach jest nie wicksza niz 20%. /
Difference between resistances after and before the test did not exceed 20%,

Wynik proby / Test results: Porxytywny '/ Object passed the test
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7 Dokumentacja identyfikacyjna. Rysunki / Identification documentation. Drawings
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Uncertainty electrical and non electrical guantities in laboratory

8  Niepewno$é pomiara wielko$ci elektrycznych i nieelektrycznych w laboratorinum NBR /

Strona / Page 13/13

Wiclko$¢ mierzona
£ rodza) przyrzadu

I

T Czestotliwodé

Parametr mierzony / niepewnosé w {90}

i

HEHG ¢

kAN,

]
b ks R !
Measured guantity Zakses | Range ! Frequency | Measwred parameter / unceriainty [%)
; i £ .
. L ppe of instrament
de =20 kHz | RMS <t1.5 Peak [ eki0
h < 3 "
[ OsUSTO00V e T RMS <i25 1 Peak | <iZ.0
Naplecte U / Dzieinik RC | de~20kHz [ RMS <t 2,0 Peak i o<kis
Voitage U / Divider RC | 1000V S0 S0 KV b 1 R <2 Peak <x2.0 !
H - £ + :‘
U> 40 kV 50 Hz - 20kHz ! RMS <t 3.0 Paak <t 2.8 ;
» 20 kHz RMS <+ 3.5 Peak <t 3.0
- R . <x1.5 Peak <t 1.0 |
¢~ S kHz  [EATHR TSHEAT o
0<1<100 A JOULE INTEBRAL «£ 2.0 Peak-Peak/i8 | <t 2.0
= o s RMS <£2.0 Peak <t 1.5
s U ICMIGOUERI ] <x3.0  Peak-PeakiB| <30
! RMS <18 | Peaak <t 1.0
Iode-SkHz [ CRIKAISUER]
Prad i f Bocznik 100 A< < 10 KA | JOULE INTEGRAL <+ 2.0 Peak — PeakiB <t 2.0
Current | / Shuint i o 5 ki RMS <t 2.0 Peak <+ 1.5
z o T e e =
o i NTEamAL | <k3.0 | Peak—PeakWB| <:3.0
RMS <t 2.0 Peak : <t 1.5
do~8KHz  FERRATOUERT T L, . e
1> 10 A 1 DUiEmTEGRAL | <E3D Peak —PeakN8 | <k 3.0
| RMS <t 2.5 Peak <t 2.0
g > & kHz CALRA JOULEAT 3 Poak — Poakie n
oot | JOULENTEGRAL | <E3,5 | PeAK —Deakh IS
£ RMS <k 2.0 Peak <15 i
H 50 Hz -5 kHz BT e
i GALIA JOULEA <t 2.5 Peak — Peak/a <+ 2.5
L oa<i<t00 A JOULE INTEGRAL, . - o
- RMS <+ 2.5 Peak <+ 2.0
ZEKRHz  CARAIOOERT T 50" Posk— Peakie | <t 3.0
JOULE INTEGRAL 4w A
RMS <x 20 Peak <t 1.5
i 50 Hz~ 6 kH 7 P —
Prag | / Przekladnik #ITRERIGIERAY " o0 | Peak—PoakiNG | <225
Current !/ Current 100 A< 1 <10 kA
E transformer o 5 KH RMS3 <t 2.5 Peak <t 240
x 3
{ - TARRATEEAT L <x3.0 Pesk—Peak8 | <30
RS <t 3,0 Peak <+ 2.5
EQHz ~5kH i v
| RrE 2 I CALRSJOULEATT ™y s 6 pogk — PeakVB ] <k 8.5
10kASI<30KA | JOULE INTEGRAL
- i RMS <t 3.5 Peak <t 3.0
> 5 kHz TE
! it 1 <148 | Peak-PeakNB: <t 3.5
Rezystancja R 20 uﬂ <RZ600 U0 <+ 5%
f mostek, multmetr 9.8 mQ < R < 600 mQ <t 3% o
bridge, mullimeter 0.6 =R s 100MQ <+ 1% ? o
Czostotliwosé f <+ 0.2% -
{ oscyloskop, rejestrator TR < 'IQ kHz +0.2% i fjp
Ffeg;eﬂcé’ [—— 10 kHz < f< 1 MHz <t 0.5% e
A st RLLINR. DROOLRE ¥ <
Czas t sips <+ 20% i
IT ;);ceyl?skop, rejestrator TR ips<tsims <t 10% I’\U}‘
ascllfoscope, recorder TR >1ms <t1ms l\ }
f;“;g:;fé?&a-ie;apary 50°C< t < 10006 | <10.2°C - ftermometr / thermometer)
ﬁmperafw? T ~100°Cs 15 200°C < 0,8°C - flermopary / thermotouples K + rejestrator / recorder)
fom, .emamg,_a ar,
Qdiegloscl diugoset | 51 mm <£0.05 mm
E f:szg?ifram preymiaty 1 mm< (<36 mm <40.1 mm
i Length meter >30 mm <: 8%
| Cisnienie gazow p
_’-f’czujniki, ukiad pomiarowy % 20 bar - “x5%
Gas pressure p - j .
sensor, measuring system 20 bar < p < 200 bar <:10%

Cignienie atmosferyezne
Almosph. pressure
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1 Spis norm majacych zastesowanie / List of applicable standards

e PN-EN 62271-1:2009/A1:2011 Wysokonapigciowa aparatura rozdzielcza i sterownicza — Czgs¢ 1
Postanowienia wspaolne.

IEC 62271-1:2007+A1:2011 High-voltage switchgear and controlgear — Part 1: Common specification

s PN-EN 62271-103:2011 Wysokonapieciowa aparatura rozdzielcza i sterownicza - Czes¢ 103
Roztaczniki o napigciu znamionowym wyzszym niz 1 kV do 52 kV wiacznie

IEC 62271-103:2011 High-voltage switchgear and controlgear — Part 103: Switches for rated voltages.
above 1 kV up to and including 52 kV

Normy zwiazane / Related standards:

e PN-EN 60060-1:2011 Wysokonapieciowa technika probiercza -- Cz¢é¢ 1: Ogdlne definicje 1 wymagania
probiercze

EN 60060-1:2010. High-voltage test techniques ~ Part 1: General definitions and test requirements
¢  GOST 1516.3-96 DiexrpoofopynoBatue llepeMeHHOrO TOKA Ha Hanpmkerws or 1 1o 750 kB.

TpeGoBaHHA K AAEKTPHYECKOH NPOTHOCTH M30TISHNR, #)
Electrical equipment for a.c. voltages from 1 to 750 kV. Requirements for dielectric strength of insulation.

*) Norma poza zakresem akredytaciji / Standard outside the scope of accreditation

W badaniach uczestniczyl:

: Mlii o .. SN
Tomasz Kisielewski — ZWAE Sp. z 0.0. | SAPHO O

]
| OPUTVHANA |

P 79 om0 bt byt e A

2 Program badan / Range of tests performed

e Préby izolacji wg / Dielectric tests by PN-EN 62271-103:2011, pkt. / clause 6.2
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3 Parametry techniczne deklarowane przez producenta / Ratings assigned by the manufacturer

OM/OMB-12 BD/UD/125 z przegrodami izolacyjnymi / with isolating plates

Napigcie znamionowe / Rated VOILAGE ...........oevervoriveeroereseso oo [ S 12kV
Czestotliwosé znamionowa / Rated freqUency ... oereioeses oo, Jreoin 50 Hz,
Prad znamionowy ciagly / Rated normal CUFFERL......o.cvovvor oo, ) SR 630 A
Liczba faz / NUMbBer Of DRASES ....c..cmrivreevirseseveeveesreeeseos e eesoes st eeeeeeeeesee e 3
Napigcie znamionowe wytrzymywane udarowe piorunowe / Rated lighting impulse withstand voltage (1.2/50)
(Warto$€ SZCZYLOWA / POk VAIUE): ..cvvvovveveeereeeeeeesreeeeeesesee oo Uy
© do zieni i miedzyfazowo / phase to earth and between phases ...oovererevsovoeroo., T5kV
¢ pomigdzy otwartymi stykami / across isolating distance. o oo, 85 kV
Napigcie znamionowe wytrzymywane o czestotliwodei sieciowej / Rated short-duration power frequency withstand
voltage (warto$€ SKULeCZNA / F.HLS. VATUE): ..covevevreeeerreoseeeeeeeeees oo ee oo U
* do ziemi i miedzyfazowo / phase to earth and between phases ........... 28 kV / 1min 142/37,8 KV / 1/4 min
© pomiedzy otwartymi stykami / across isolating distance............. 32kV / 1mini48/43,2kV / 1/4 min

OM/OMB-12 BD/UD/185

Napigcie Znamionowe / Rated VOILAGE ....oovuvuveeeereeeeroeeerereeseecoseosess s Ur i 12kV
Czgstotliwos¢ znamionowa / Rated freqUenCy ... earoercerooseoeeoes oo, Jreormreornaernns 50 Hz
Prad znamionowy ciagly / Rated Rormal Current ... emeoeoeeoeveeeeeesoeson ¥ SR 630 A
Liczba faz. [ NUIBDET Of PRASES ....ovovvevrervrrnreresiesssossicesieseresessenseses s eeee oo sees oo 3
Napigcie znamionowe wytrzymywane udarowe piorunowe / Rated lighting impulse withstand voltage (1.2/50)
(Warto$e SZCZYLOWa / PEak VAIUEY: ......covuvvreeriveeeererceers oot Us:
¢ do ziemi i migdzyfazowo / phase 1o earth and between phases ...o....oveeevoroonon... T5kV
¢ pomiedzy otwartymi stykami / Gcross iSolating diStance......u . merooeessosseson, B5kV
Napiecie znamionowe wytrzymywane o czestotliwosci sieciowej / Rated short-duration power frequency withstand
voltage (Warto$ SKULeczna / 1.8, VAIHEY: ....co.vvvovoreeeeeeeeeee oo Uy: : .
" do ziemi i migdzyfazowo / phase to earth and between phases ... 28 kV [/ 1min i 42/37,8 kV / 1/4 min
® pomigdzy otwartymi stykami / across isolating distance......rono... 32 kV/ Imin i 48/43,2 kV / 1/4 min
e e
o BArT M




RAPORT Nr/ TEST REPORT No 8646/NZL//NBR/15 Strona /Page 5/26

OM/OMB-24 BD/UD/169 z przegrodami izolacyjnymi / with isolating plates

Napiecie znamionowe / Rated VOIIAGe ...t [ TR 24 kV
Czestotliwo$¢ znamionowa / Rated frequency ... e Froierenieann 50Hz
Prad znamionowy ciagly / Rated normal curvent.......oiccnniceniinn | PO 630 A
Liczba Faz / Number of PRASES ..ot s st 3
Napiecie znamionowe wy(rzymywane udarowe piorunowe / Rated lighting impulse withstand voltage (1. 2/50)
(wartos$é szczytowa / peak value): ..o Uy
e do ziemi i migdzyfazowo / phase to earth and between phases ... 125 kV
o pomigdzy otwartymi stykami / across isolating distance...............oin. 145 kV
Napigcie znamionowe wytrzymywane o czgstotliwodci sieciowej / Rated shori-duration power frequency withstand
voltage (wartodé skuteczna / 7.8, Vale): v s Ug
e do ziemi i miedzyfazowo f phase to earth and between phases ............ 50 kV / Imin i 65/58,5 kV / 1/4 min
e pomicdzy otwartymi stykami / across isolating distance ... 60 kV / Imin i 75/67,5 kV / 1/4 min

OM/OMB-24 BD/UD/275
Napigcie znamionowe / Rated voltage ..., Ui 24 kv
Czestotliwosé znamionowa / Rated frequency ..o, AT 50Hz.
Prad znamionowy ciagly / Rated normal CHFFent ..., ¥ OO 630 A
Liczba taz / NUmber 0f PAUSES ..ottt st s nsnns 3
Napiecie znamionowe wytrzymywane udarowe piorunowe / Rated lighting impulse withstand voltage (1.2/50)
(wartosé szczytowa / peak ValUe): ... vrereniiseoninc s Uy
e do ziemi i miedzyfazowo / phase to earth and beiweern pRASES .....o.veviviiiiiiiiinns 125kV
e pomiedzy otwartymi stykami / across isolating distance ..., 145kV
Napigcie znamionowe wytrzymywane o czgstotliwosci sieciowe] / Rated shori-duration power frequency withstand
voltage (warto$¢ skuteczna / 7015, VAlUe)i i Ug
e do ziemi i miedzyfazowo / phase to earth and between phases ............ 50 kV / Imin i 65/58,5 ¥V / 1/4 min
e pomiedzy otwartymi stykami / across isolating distance.............w 60 KV / 1min i 75/67,5 XV / 1/4 min

w«
O

&%
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4 Podstawowe dane identyfikacyjne obiektu badan / Basic identifications data

Obiekt badany / Test object: Rozlacznik / Switch disconnector
Typ / Type: 1. OM/OMB-12 BD/UD/125
2. OM/OMB-12 BD/UD/185
Producent / Manufacturer: ZWAE Sp. z 0.0, ul. Gdaniska 60, 84-300 Lebork
Numer fabryczny / Serial No.: I. 239
2. 240
Rok produkcii / Year of manufacture: 2015
Tabliczki znamionowe / Rating plates: Fot. / Photo 1, strona / page 19

Dokumentacja techniczna / Documentation:  Katalog producenta wydanie 6 str. 36 — 41 /
Manufacturer Product Catalogue edition 6, p. 36 — 41

Rysunki / Drawings:
1. Rozlacznik wngtrzowy typu OM/OMB-12......ooovverievceeceevsna, Nr OM/OMB-12 01.00 172
2. Rozigeznik wnetrzowy typu OM/OMB-12.....iiciivvccevireriennns Nr OM/OMB-12 01.00 2/2

Zainstalowane aparaty / Equipment installed:
° Bezpieczniki / Fuses U,=10/24 kV, I, = 50 A, EFEN

BAPHO G

COPVTHATIA |
Obiekt badany / Test objecr“ o Roz}qcznik/ Switch disconnector
Typ/ Type: 1. OM/OMB-24 BD/UD/160
2. OMVOMB-24 BD/UD/275
Producent / Manufacturer: ZWAE Sp. z 0.0, ul. Gdariska 60, 84-300 Lebork
Numer fabryczny / Serial No.: 1. 099
2. 100
Rok produkeji / Year of manufacture: 2015
Tabliczki znamionowe / Rating plates: Fot. / Photo 1, strona / page 19

Dokumentacja techniczna / Documentation:  Katalog producenta wydarnie 6 str. 36 — 41 /
Manufacturer Product Catalogue edition 6, p, 36 - 41

Rysunki / Drawings:
1. Roztacznik wnetrzowy typu OM/OMB-24......covvvoeeceisrses e, Nr OM/OMB-24 00.01 1/2
2. Rozigcznik wnetrzowy typu OM/OMB-24......cooveveeeerennsnearenn, Nr OM/OMB-24 00.01 2/2

Zainstalowane aparaty / Equipment installed;

';'Bﬁ"éipi*ééfgﬁg% / Fuses U,=10/24 KV, 1,= 50 A, EFEN
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5 Proby izolacji / Dielectric tests
5.1 Rozlgeznik / Switch disconnector OM/OMB-12 BD/UD/125
Priéby izolacji napigciem przemiennym o czestotliwoesci sieciowej / Power frequency voltage tests

Badanie wykonano wg / Test performed according to PN-EN 62271-103:2011, pkt. / clause 6.2.

Stan obiektu przed probami / Condition of test object before test. ..., Nowy / New
Data badafl / Date 0f et coccverirormmniecrirsssvenmeniassrcererees TR UVURUROON 11.05.2015 1.
Obiekt na stanowisku probierczym / Test object on festing Stund.....o.ininn Fot, / Photo 3, strona / page 20
Warunki srodowiskowe / Ambient conditions:
s Temperatura otoczenia / Ambient emper@iure.. ... . 17,6°C
e Ciénienie atmosferyczne / Atmospheric pressure 1020 hPa
e Wilgotnosé wzgledna / Relative huntidity ... 54,5%

H

el
=J

“’ o

i
i

o ey,

ey

Sch. 1 Obwdd probierczy / Test circuit TD ~ 50 Hz

RT T R
- 1
J 1§ p IR |
‘ l ' A ji?! J?*v" \"F'é’}%‘yi( 5 ﬁ’
i Y 4
[OF RUYZETY

RT - Transformator regulacyjny / Regulating transformer
T - Transformator WN / HV Transformer TP-110, nr/ no NAR-801-07900, prod. / manufacturer ZWAR
R - Rezystor / Protected Resistor

TO - Obiekt badany / Test Object

D - Dzielnik / Divider nr/ no NAR-359-11-837, prod. / manufacturer ZWAR
V - Miernik napiecia / Voltage meter { typ / type SW 51G, nr /no 082-785-03, prod. / manufacturer Haecfely
VV - Multimetr / Multimeter 34401A, nr/ no 3146A29557, prod. / mamyfacturer Hewleit-Packard

Pozycja Napiecie Uziemiono Napiecie Czas trwania / Liczba
Rodzaj sprawdzane] izolacji / Tested wylacznika/ | przylozono do/ probiercze wyladowat zupelnych /
A L . : ! Earth o, )
paris Circuit-breaker | Voltage applied { Test voltage Duration / Number of
o connected to X . .
position to (r.ms.)/ disruptive discharge
Aa BbCeF 1min/0
Bb AaCcF 28kY lmin/Q
Ifﬁzﬁzg?zzﬁa Zamkniety Ce AaBbF 1 min /0
/ Phase to earth and between phases / Closed Aa BbCeF 1 min/4 min / 0
Bb AaCcF 427378 kV 1 min/4 min /0
Ce AaBbF 1 min/4 min / 0
A a 1min/0 A
B b 1 min /0
C c 2RV 1min/0
a A 1 min/0
b B 1 min/0
Bezpiecina przerwa izolacyjna / Otwarty c C 1 min/0
3 iablating distance / Open A a 1 min/4- min / 0
B b 1 min/4 min /0
C c 48/ 32KV 1 min/4 min+/ G-,
a A = - Lomniingds mnwb J u.
b B TminM min/ 0
- o " / o

Wymk préby / Test results: Pozytywny / Object pass the test

A
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Préby izolacji napi¢ciem udarowym piorunowym 1.2/50 / Lightening impulse voltage test

Badanie wykonano wg / Test performed according to PN-EN 62271-103:2011, pkt. / clause 6.2.

Stan obiektu przed prébami / Condition of test object before est, ... Nowy / New
Data badart/ Date Of 1EST .c.coeeeceeivrrrnnrerisess st srasb s s st rsssssens 11.05.2015 1.
Obiekt na stanowisku probierczym / Test object on testing stand.........oocvvvevenn. Fot. / Photo 3, strona / page 20
‘Warunki srodowiskowe / Ambient conditions:
e Temperatura otoczenia / Ambient temperaiitre. ... inirenciiiminiennes 17,6°C
¢ Cisnienie atmosferyczne / Atmospheric pressure ... esciionoerenn. 1020 hPa
s Wilgotnos¢ wzgledna / Relative AUmidity ...coccocvvvvvevvevonneseiesiecisecsiinn 54,8%
(T T T T T L LT T T T T
ofe —— ;
i Rd

. E TO

y
!
I
i
!
Ho =i s Re == ce
|
|
|
|
|

Sch. 2 Obwéd probierczy / Test circuit TD - 1.2/50 - 75 /85 kV

G - Generator typu / type GUJ-400, nr / no NAR-801-07800, prod. / manufacturer ZWAR
Cs - Pojemnoé¢ generatora / Generator capacity
1 - Iskiernik / Spark gap
Ce - Pojemnosé obcigzenia / Load capacity
TO - Obiekt badan / Test Object
Re - Rezystor roziadowujacy / Discharge resistor
Rd - Rezystor humiacy / Damping resistor
D - Dzielnik / Divider typu / type DN-400, nr / no NAR-801-07800, prod. / manufacturer ZWAR

V - System pomiaru napigcia ndarowego / fmpulse Voltage system: oscyloskop / oscilloscope typu / type  HP
54510B, prod. / manufacturer Hewlett-Packard, ntfno NWR-801-15300; program / program WinOsc
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Napiecie Napjecie | & . Liczba impulséw /
. - .. , | Pozycja wylacznika / pIe Uziemiono P 2 & | Liczba wyladowan
Rodzaj sprawdzanej izolacji / o przylozono do/ probiercze § &8 &
- Cirenit-breaker , [ Earth E g | zupelnych / Number of
Tested parts . Voltage applied | Test voltage [ |
position connected to X 5 A pulses / Number of
o {(rms)/ | o . \ i
disruptive discharge
+ 1570
Aa BbCcE
- 1570
Izolacja doziemna + 15/0
i micdzyfazowa Zamkniety Bb AaCeF 75 KV N 1570
| Phase to earth and between / Closed
phases + 1570
Ce AaBbF - 15/0
- 1570
+ 15/0
A a
- 15/0
+ 1570
B b
- 1570
c + 1570
: c
Bezp‘neczna.przcrwa Otwarty _ 15/0
izolacyjna / 7 Open 85 kV
Across isolating distance v a A + 15/0
- 1570
+ 1570
b B
- 15/0
+ i5/0
c C
- 1570

Wynik préby / Test results: Pozytywny [ Object pass the test

BAPHO G ]
CIPATVHARA |
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5.2 Rozlycznik / Switch disconnector OM/OMB-12 BD/UD/185
Proby izolacji napigciem przemiennym o czestotliwoci sieciowej / Power frequency voltage tests

Badanie wykonano wg / Test performed according to PN-EN 62271-103:201 I, pkt. / clause 6.2,

Stan obiektu przed prébami / Condition of test object before test, ..o, Nowy / New
Data badai / DAte Of 1E8E cuuvvemnrereriiereeiesreereeeeses oo eeves oo Creraeres 11.05.2015 1.
Obiekt na stanowisku probierczym / Test object on testing stand......... Cerrabes Fot. / Photo 4, strona / page 20
Warunki Srodowiskowe / Ambient conditions:
¢ Temperatura otoczenia / Ambient temperature. ... oo, 17,6°C
¢ Cidnienie atmosferyczne / Atmospheric pressure ............. s v. 1020 hPa
o Wilgotnos¢ wzgledna / Relative humidity ............. e rrerares 54,8%

[<]
ik

183

Sch. 3 Obwdéd probierczy / Test circuit TD — 50 Hz

RY - Transformator regulacyjny / Regulating transformer
T - Transformator WN / HV Transformer TP-110, nr/no NAR-801- 07900, prod. / manufacturer ZWAR
R - Rezystor/ Protected Resistor
D -Dazielnik / Divider nrf no NAR-359-T1-837, prod. / manufacturer ZWAR
V - Miemik napi¢cia / Voltage meter { typ / type SW 51G, nr/no 082-785- 03, prod. / manufacturer Haefely
VYV - Multimete / Multimeter 34401A, nr/ no 314629557, prod. / manufacturer Hewlett-Packard
TO - Obickt badany / Test Object

Pozycia Napiecie Usziemiono Napigcie Czas trwania / Liczba
Rodzaj sprawdzanej izolacji / Tested wylacznika/ | przylazono do/ ) probiercze wyladowan zupelnych /
L . ! Earth . X
parts Circuit-breaker | Voltage applied ! Test voltage Duration / Number of
\ connected to , o
position ta (r.m.s.)/ disruptive discharge

Aa BbCel 1min/0
Bb AaCcF 28 kV imin/0
Iﬁ:@‘;}’:ﬁiﬁza Zamkniety Ce AaBbF 1 min /0

{ Phase fo earth and between phases / Closed Aa BbCcF 1 min/4 min /0

v»,g-m.m: Cj ! Bb AaCcF 42/378KkV 1 min/4 min / ©

1) 1 . -

N shigne ;.M i Ce AaBbF 1 min/4 min / 0
5 Sy 1“““}{ i A a L min/0
I B b 1 min /0
C c kY imin/0
& A 1min/0
b B I min/ 0
Bezpieczna przerwa izolacyjna / Otwarty c C 1min/0

Across isolating distance / Open A a 1 min/4 min / 0

B b 1 min/4 min / 0

C ¢ 487432 KV 1 min/4 min/ 0

a A i 1 min/4 min / 0

b B 1 min/4 min / 0

c C 1 min/4 min / 0
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Préby izolacji napigciem udarowym piorunowym 1.2/50 / Lightening impulse voltage fest

Badanie wykonano wg / Test performed according to PN-EN 62271-103:2011, pkt. / clause 6.2.

Stan obiektu przed prébami / Condition of test object before test. .o Nowy
Data badan / Dete 0F TST vvviiviviiiiinisis sttt s st 11052015 1.
Obiekt na stanowisku probierczym / Test object on testing Stand..........c.cveenn. Fot. / Photo 4, strona / page 20
Warunki $rodowiskowe / Ambient conditions:
o Temperatura otoczenia / Ambient temperaiure. ... 17,6°C
e (Cisnienie atmosferyczne [ AoSpheric Pressure ... 1020 hPa
e Wilgotnodé wzgledna / Relative Rmidity ....ooovvveiiieiiiiiinnn 54,8%
| T T — T i
1 O O [ FEBE—— i
! 1 Rd i
} t
t - i
1 t
H- == Cs lee o Ce 10
H !
1 1
1 |
! 1
] 1

Sch. 4 Obwdd probierczy / Test circuit TD —1,2/50 -75 /85 kV

G - Generator typu / type GU-400, nr / no NAR-801-07800, prod. / manufacturer ZWAR

Cs - Pojemmo$é generatora / Generator capacity

I - Iskiernik/ Spark gap
Cc - Pojemnos$é obcigzenia / Load capacity
TQ - Obiekt badan / Test Object

Re - Rezystor roziadowujacy / Discharge resistor
Rd - Rezystor tumiacy / Damping resistor

D - Dzielnik / Divider typu / type DN-400, nr / no NAR-801-07800, prod. / manufacturer ZWAR

V - System pomiaru napigeia udarowego / Impulse Voltage system: oscyloskop / oscilloscope typu [ type  HP
54510B, prod. / manufacturer Hewlett-Packard, ni/no NWR-801-15300; program / program WinOsc

AT s

[“Broe
| OPUNArafA ()\

b e,
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Napigcie Napiccie | - Liczba impuls6w /
. . _— oo . .
Rodzaj sprawdzanej izolacii / Pozy‘c.;a ?vy}?pzmifa/ przylozono do / Uziemiono probiercze | § ? Liczba wytadowas
- Circuit-breaker , / Earth E‘ .8 | zupeinych / Numnber of
Tested parts L Voltage applied ! Test voliage S
position to comected fo (rm.s.)/ & pulses / Number of
e A disruptive discharge

+ 15/0

Aa BbCcF 1570

Izolacja doziemna + 15/0

i miedzyfazowa Zamknigty Bb AaCcF 75 KV 1570

! Phase to earth and berween / Closed ¢ -

phases + 15/0

Ce AaBbF - 15/0

- 15/0

A + 15/0

a

- 1570

B b + 15/0

- 15790

c + 15/0

: c
Bezg;eczna.pm:rwa Otwarty _ 15/0
izolacyjna / / Open 85 kV

Across isolating distance ? a A + 15/0

- 15/0

b B + 15/0

- 1570

¢ + 1570

[+
- 15/0

Wynik proby / Test results: Pozytywny [ Object pass the test
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5.3 Rozhycznik / Switeh disconnector OM/OMB-24 BD/UD/160

Préby izolacji napigciem przemiennym o czestotliwoici sieciowej / Power frequency voltage tests

Badanie wykonano wg / Test perforimed according to PN-EN 62271-103:2011, pkt. / clause 6.2,

Stan obiektu przed prébami / Condition of test object before test. .....coveeanne. Nowy
Data badan / Date of test ..ccovevevivveecnene v Persees bt ree e enes . 11052015
Obiekt na stanowisku probierczym / Test object on testing Stand.....ovcvveeeennenn. Fot. / Photo 5, strona / page 21
Warunki srodowiskowe / Ambient conditions:
e Temperatora otoczenia / Ambient 1eMPErature. ... ciiereisinseeseans 17,6°C
e Cisnienie atmosferyczne / Atmospheric pressure ..o veieiiens wees 1020 hPa
e Wilgotnosc wzgledna / Relative RUmidity «ovvvevercvniineiininnieninsnnsseas 54,8%

H

I=1

i1

RT ' -
J -
‘ " | samig C o
| !:é. i R -
LERY AR, |

Sch. 5 Obwéd probierczy / Test circuif TD — 50 Hz

RT

- Transformator regulacyiny / Regulating transformer

R - Rezystor / Protected Resistor

TO - Obickt badany / Test Object

D -Duzielnik / Divider nr/ no NAR-359-11-837, prod, / manufacturer ZWAR
V - Miernik napigcia / Voltage meter / typ | type SW 51G, nr/ ro 082-785-03, prod. / manufacturer Haefely
YV - Multimetr / Multimeter 34401A, nr/ no 3146A29557, prod, { manufacturer Hewlett-Packard

T - Transformator WN / HV Transformer TP-110, nr/ no NAR-801-07900, prod. / manufacturer ZWAR

Pozycja Napiecie Uziemiono Napigcie Czas trwania / Liczba
Rodzaj sprawdzane]j izolacji / Tested wylgeznika/ | przytozone do/ probiercze wyladowan zupelnych /
Lo . { Earth ,
paris Circuit-breaker | Voltage applied I Test volitage Duration / Number of
- connected o . . .
position to {rms)/ disruptive discharge
Aa BbCcF I min/0
Bb AaCceF 50 kV Pmin/0
Ijﬁzﬁz;ﬂ;ﬁxa Zamknicty Ce AaBbF 1 min/0
! Phase to earth and between phases / Closed Aa BbCcF 1 min/4 min / 0
Bb AaCceF 65/ 58,5 kV 1 min/4 min / 0
Ce AaBbE 1 min/4 min/ 0 h
A a 1min/0
B b 1 min/0
C c 60KV 1min/0
a A 1 min/ 0
b B I min/ 0
Bezpieczna przerwa izolacyina / Otwarty c C 1 min/ 0
Across isolating distance / Open A a 1 min/d min /0
B b 1 min/4 min /0
C c 75/ 675KV 1 mwin/4 min / 0
a A 0 e 1 min/4 min/ 0
b B e 0L gl 1 min/d min /0
¢ C o] min/4 min / 0

Wrynik préby / Test results: Pozytywny [/ Object pass the test

3

75
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Proby izolacji napi¢ciem udarowym piorunowym 1.2/50 / Lightening impulse voltage test

Badanie wykonano wg / Test performed according to PN-EN 62271-103:2011, pkt. / clause 6.2.

Stan obicktu przed probami / Condition of fest object before test. ..onvervicrenna Nowy
Data badan / Date Of LEST ovviieciviiis st st res et e e ansssasassnans 11.05.2015r.
Ohiekt na stanowisku probierczym / Test object on testing stand.........cccovevvinns Fot. / Photo 5, strona / page 21
Warunki srodowiskowe / Ambient conditions:

¢ Temperatura otoczenia / Ambient femperaiire. ..o 17,6°C

¢ Cisnienie atmosferyczne / Atmospheric pressure......... e v e 1020 hPa

*  Wilgotnosé wzgledna / Relative Burmidity c..ovevcvivvisivcvccreiivcnninnicve e 54,8%

[——— imshenheni
o0 e
¥ Rd
H | = s Re T0

Sch. 6 Obwéd probierczy / Test circuit TD ~ 1.2/50 - 125/ 145 kV

G - Generator typu / fype GU-400, nr / no NAR-801-07800, prod. / manufacturer ZWAR
Cs - Pojemnosé generatora / Generator capacity
I - Iskiernik/ Spark gap
Ce - Pojemmoéé obcigzenia / Load capacity
TO - Obiekt badaii / Test Object
Re - Rezystor roztadowujacy / Discharge resistor
Rd - Rezystor thumiacy / Damping resistor
D - Dzielnik / Divider typu / type DN-400, nr / no NAR-801-07800, prod. / manufacturer ZWAR

V - System pomiaru napigoia udarowego / Impulse Voitage system: oscyloskop / oscilloscope typu / type  HP
54510B, prod. / manufactirer Hewlett-Packard, nr/no NWR-801-15300; program / program WinCsc

n.} H}H% EQ} L

-
i { ?Pw‘%i 1/‘ x
Yemnr
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Napiccic Napiecie | & Liczba impulséw /
. . .. , | Pozycja wylacznika / pie Uziemiono DL 9 & | Liczba wyladowafi
Rodzaj sprawdzane] izolacji / AR ; przyltozono do / ) probiercze ; 88 % )
; Circuit-breaker . !/ Earth 5\ .8 | zupelnych / Number of
Tested parts L Voltage applied [ Test voltage o .
position connected to | 8 pulses / Number of
to (rms.}t/ | & L _
disruptive discharge
+ 15/0
As BbCcF
- 15/0
Izolacja doziemna + 1570
i migdzyfazowa Zamkniety Bb AaCcF
I Phase to earth and between / Closed s kv - 1570
phases + 1570
Ce AaBbF - 15/0
- 15/0
+ 15/0
A a
- 1570
+ 15/0
B b
- 15/0
c + 15/0
Rezpieczna przerwa ¢ i 1570
izotacyjna / ?tgasz 145 kV
Across isolating distance P a A + 15/0
- 1570
+ 15/0
b B
- 1570
+ 1570
c C
- 15/0
Wynik préby / Test results: Pozytywny | Object pass the test
fr———
5 B t:gg‘:» U 4“”“ ]
i it "4 '
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5.4 Roztacznik / Switch disconnector OM/OMB-24 BD/UD/275
Proby izolacji napigciem przemiennym o czestotliwosci sieciowej / Power frequency voltage tests

Badanie wykonano wg / Test performed according 1o PN-EN 62271-103:201 1, pkt. / clause 6.2,

Stan obiektu przed prébami / Condition of test object before test. ... Nowy
Data badafi / Date of 105 ..vvuveeeeiiriceiiereeeeesceeroe oo eeeeeeeeees oo e 11.05.2015 1,
Obiekt na stanowisku probierczym / Test object on testing stand......... e Fot. / Photo 6, strona / page 21

Warunki srodowiskowe / Ambient conditions:
* Temperatura otoczenia / Ambient temperature. ...........oomvroovvooesoeoooon
* Cisnienie atmosferyczne / Atmospheric pressure
°  Wilgotno$¢ wzgledna / Relative humidity ... e ———- 54,8%

) RT ' R J:? .
NS

=]

Sch. 7 Obwdéd probierczy / Test cireuit TD — 50 Hz

RT - Transformator regulacyjny / Regulating fransformer

T - Transformator WN / HV Transformer TP-110, nr / no NAR-801-07900, prod. / manufacturer ZWAR

R - Rezystor / Protected Resistor

v - Dzielnik / Divider nrf no NAR-359-11-837, prod. / manyfacturer ZWAR

V - Miernik napiccia / Voltage meter / typ [ type SW 51G, 51/ no 082-785-03, prod. ! manufacturer Haefely
VV - Multimetr / Multimeter 34401A, nr/ no 3146A29557, prod. / manufacturer Hewlett-Packard
TO - Obiekt badany / Test Object

Pozycja Napigcie Uziemiono Napigcie Czas frwania / Liczba
Rodzaj sprawdzanej izolacji / Tested wylacznika/ | preyiozono do/ probiercze wyladowan zupelnych /
LT . ! Earth .
parts Circuit-breaker | Voltage applied ! Test voltage Duration / Number of
. connected {o X . .
position to {rmus)/ disruptive discharge
Aa BbCcF 1min/0
Bb AaCcF 50KV Imin/Q
I;ola'cja doziemna Zamknisty Ce AaBbE 1min/0
i miedzyfazowa / Closed A BbCcl 1 min/4 min / 0
{ Phase to earth and between phases a c T/ min
Bb AaCcF 65/58,5KkV 1 min/4 min / 0
i Ce AaBbF 1 min/4 min / 0
! A a 1 min /0
! B b I min/0
C c 1min/0
60 kv -
a A 1min/0
b B Tmin/0
Bezpieczaa przerwa izolacyjna / ¢ C 1 min/0
Across isolating distance A a 1 min/4 min 7 0
B b 1 min/4 min /0
C c P 1 min/4 min/ 0
a A ! 1 min/4 min /0
b B 1 min/4 min / 0
¢ C I min/4 min/ 0
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Préby izolacji napieciem udarowym piorunowym 1.2/50 / Lightening impulse voltage test

Badanie wykonano wg / Test performed according to PN-EN 62271-103:2011, pkt. / clause 6.2,

Stan obiektu przed probami / Condition of test object before test, ...ovvivvirevirvins Nowy
Data badan / Darfe OF TS co.ovv i isiert e ssrest e sttt st ensersn e ererens 11.05.2015 1.
Obiekt na stanowisku probierczym / Test object on testing stand. ... enronns Fot. / Photo 6, strona / page 21
Warunki srodowiskowe / Ambient conditions:

e Temperatura otoczenia / Ambient teMPErature. ... vcvieornienimnicaieenn, 17,6°C

e Cisniente atmosferyczne / Atospheric PresSure .. e 1020 hPa

e Wilgotnosé wzgledna / Relative BUBTAILY o vvvevveviveeesiereieresrasssensnessenes 54,8%

Y e
OO e
{ Rd

H- | == s Re T

Sch. 8 Obwod probierczy / Test circuit TD - 1.2/50 ~ 125 /145 kV

G - Generator typu / type GU-400, nr / ne NAR-801-07800, prod. / manufacturer ZWAR
Cs - Pojemno$¢ generatora / Generator capacity
1 -Iskiernik/ Spark gap
Ce - Pojemmoéé obciazenia / Load capacity
TO - Obickt badan / Test Object
Re - Rezystor roxladowujacy / Discharge resistor
Rd - Rezystor ttumiacy / Damping resistor
D - Dzielnik / Divider typu / type DN-400, nr / no NAR-801-07800, prod. / manufacturer ZWAR

V - System pomiaru napigcia ndarowego / Impulse Voltage system: oscyloskop / oscilloscope typu / type  HP
54510B, prod. / manufacturer Hewlett-Packard, ni/no NWR-801-15300; program / program WinQsc

| RSSO
- | DRHADA

&

¢ e




RAPORT Nr / TEST REPORT No 8646/NZL//INBR/15

Strona / Page 18/26

Liczba impulséw /

. . Napiecie L Napiecie S . . .
Rodzaj sprawdzanej izolacji / PCIZ}/'C.JB. \lvquczmka/ przylozono do / Uziemiono probiercze | & 3 Liczba wyladowafi
Circuit-breaker . { Earth ? 8 | zupelnych / Number of
Tested parts .. Voltage applied !/ Test voltage 3 )
position connected to = A, | pulses/ Number of
fo (rms})/ | £ L
disruptive discharge
A BbCCF + 13/0
C,
i - 1570
Izolacja doziemna + 15/0
i miedzyfazowa Zamknigty Bb AaCcF
/ Phase fo earth and between / Closed 125KV - 1370
phases + 1570
Ce AaBbE - 1570
- 1570
+ 15/0
A a
- 1570
+ 1570
B b
- 15/0
c + 1570
Bezpieczna przerwa © - 15/0
izolacyjna / (3tgariy 145 kV
Across isolating distance pen a A + 1570
- 1570
+ 1570
b B
- 1570
+ 15/0
¢ C
- 15/0

Wynik proby / Test results: Pozytywny [ Object pass the test

-
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6 Fotografie / Photographs

ZWAE Sp. z 0.0.

{ROZEACZNIK Z BEZPIEGZNIKAMI
TYP OMB-12[ BD/UD/125 |
239 Rok prod. [ 2015 ]
Ur 12K Up 75KV 1y max 100A  1x20kA

. ) ; [EC 420{ 1880)
Typ wybijaka: $redni PN . 836 . 06111

i,

§ € FM’H i 2 e’:”x ’E,g

S
e
OB &’

B e s e b R B R R
; ,

_:'Rokprod ] 2015 l

A 100A lk16kA

romax
C EC 420 ( 1990 -
PH - 93(E - 06111




RAPORT Nr / TEST REPORT No 8646/NZL//INBR/15 Strona/Page 20126

Fot. / Photo 3 Obiekt badan na stanowisku prob napigciowych / Test object on dieleciric testing stand
OMB-12 BD/UD/125

;{ Photo 4 Obiekt badan na stanowisku prédb napieciowych / Test object on dielectric testing stand
Sy OMB-12 BD/UD/185
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Fot. / Photo 5 Obiekt badan na stanowisku préb napigciowych / Test object on dielectric festing stand
OMB-24 BD/UD/160

§ AR

Fot. / Phote 6 Obiekt badan na stanowisku préb napleciowych / Test object on dielectric testing stand

OMB-24 BD/UD/275

%
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7 Dokumentacja identyfikacyjna. Rysunki / Identification documentation. Drawings

—~

[ 1

I

%

|
A A
c
B B
|
C l
Lk
—} ) 9 -1
o) o
i
B D
— Typ roziqeznika A 8 c b F —
OM-12 P=125 125 | 410 [ 5291 - | &18
OM-12 P=185 185 | 530 | 648 | - -
~| 7§ OMB-12 P=125 E=292 125 | 410 | 529 | 1020 | 640
E . 1OMB-12 P=125 E=537 125 | 410 } 529 | 1265 | 640 E
<1 oMB-12 P=185 £=232 185 | 530 | 649 1 1020 | 640
OMB-12 P=185 E=537 185 | 530 | 649 | 1265 | 640
Tl Ty o pes
‘gl;QR;s:Zig)"\;ski g Tomasz Kisielewski g Roz+acznik Wnetrzowy- MF;L .
& 28.05. 4 1:10
- § typU OM/OMB"1 2 Shert
;.r - ,{s\_ 1 H Szkic wymlarowy 5
P Zaktad Wytworczy Aparatow Elekirycznych [ S
}(E i L™ om/oMB-12 01.00 1

] nlniﬂ%wnlmmhlpwuh cxgtom

WIEFIVOre O IVAR Sp L4 4,
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A A
570
510
N 303 L
N
AN
O
B B
TR
&: o
%
C C

A
/_l.l
i
300

|

|

o
D , 425 ’
BAFHOC |,
E DOPMIAHADA | |
oy ‘ | K
{|B* - ' -
l;%l 1. Ruszkowski E Tomasz Kislelewski £ RDZ’f&lCZ“’k WnQTTZOWy o T
& 29.05.2013 - o
! typu OM/OMB-12 -

;é E Szkle wymiarcwy [N e

e
e~ Zakiad Wytwdrczy Aparatow Elektrycznych | NS A
e Sz, OM/OMB-12 01.00.5% ="

57

L 1 T T ¥ [ |

Wl

4
| o
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.

1 2 i 3
A A
c
B
A A
122
i1 L.. -
B . o B
[
L A C
< [H —
== ]
D B
—] Typ roriqeznike A 8 ¢ D |
oM-24 P=ta0 180 | 480 | 664 | -
OM-24 P=275 275 [ 7o | ad | -
OMB-24 P=160 E=442 160 | 480 | 664 | 1353
OMB-24 P=150 E=537 160 | 480 | 664 ; 1448 £
OMB-24 P=275 E=442 275 | 710 | 834 | 1353
N OMB-24 Pw275 E=537 275 1 710 | 834 | 4448
I e Ty T l,‘ .a.‘-
%E“[’%“‘S bkjn :11 %i
= A i
{:ﬁ}ygs %fnl‘ U L
e Zailggiony preer; e
| - PL
;(;’BSZZ’BC;WSS” f T Kisiclowsk 4 Rozigcznik wnetrzowy = .
L. 3
B _ 1:10
é Szkic wymiarowy typu OM/OMB 24 . Bron
, 2
Zaklad Wytworczy Aparatéw Elektrycznych | Mo , o
,{Esp 700, 4 OM/OMB-24 00.01 1

5 \\l"’t” ! f i
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A A
770
565
386
N
B SN 5
| )
= &
V\:'
-3
\ s
C % C
3_ ih. =T =10 . B
- a1 <
«q/ F
AN o

532

E E /)
£ /,// -
Zesipie: Zaslgimy pzaz: -‘M’;L
F %:l 1. Ruszkowski CRE Kisielowski ROZ‘I’QCZﬂik Wn@ti'zowy T -
& 12.08.2013 5 .
] " typu OM/OMB-24
£ fg Szkic wymiarowy
== Zakiad Wytwérczy Aparatow Elekirycznych [ ) ‘
4 ZWKE D.Z0.0. <+ OM/CMB-24 O0.0".E‘__::‘ :
1 [T T 1 1T T T T i
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8 Niepewnoé¢ pomiaru wielkosci elektrycznych i meelektrycznych w laboratorium NBR /
Uncertainty electrical and non electrical quantities in laborator 'y

Wielko$¢ mierzona
! rodzaj przyrzadu Fakees { Range | CEESOLIwoSé Parametr mierzony / niepewnosdé w [%]
Measured quantity £ / Frequency Measured parameter / uncertainty [%])
/ type of instrument
dc — 20 kHz RMS <t 1.5 Peak <+1.0
0<U<1000V  ———rie S <L 2.5 Peak 2.0
Napigcie U / Dzielnik RC dc — 20 kHz RMS <+ 2.0 Peak <% 1.5
o <
Voltage U / Divider e | 1000V SUS10 KV [ AMS 125 Peak <20
Us 10 kV 50 Hz — 20kHz RMS <+ 3.0 Peak <t 2.5
> 20 kHz RMS <+ 3.5 Peak <% 3.0
de & khz RMS <t 1.5 Paak <t 1.0
C— CALKA JOULEA T
0 <1<100 A JOULE INTEGRA <t 2.0 Pezk — Peakig <t 2.0
- 5 KM RMS <+ 2.0 Peak <t 15
F4 T
g et ) <230 | Peak—Peaki8| <t3.0
de -5 ki Riv3 <t1.5 Peak <t 1.0
- 2 | CALKA JOULERT
Prad | / Bocznik 100 A<] <10 KA JOULE INTEGAAL <+ 2.0 Peak — Peaki8 <+ 2.0
Current | / Shunt 5 kH RMS <+ 2.0 Peak <k 1.5
z ;
g e NIEaen | <230 | Peak—Peak8| <£3.0
do— 5 kiz RMS <+ 2.0 Peak <t1.5
C— CALKA JOULE'AT
(> 10 kA JOULE INTEGRAL <£3.0 Peak - Peal/V8 |  <£3.0
5 kH RMS <t 2.5 Peak <t 2.0
z =
> OAcRA R, <+£3.5 Peak — Poak8 <35
50 Hz — 5 kiz RMS <1 2.0 Peak <t1.5
- CALKA JOULEAT
0<1<100 A TOULE ey <+2.5 Peak — Peak/Ng <+2.5
5 kiz RMS <t2.5 Peak <t 2.0
> 5
et | <430 | Peak—Peaki8!  <x3.0
RMS <+ 2.0 Peak <k 15
Prad 1/ Przekladnik S0z~ S KHz e IOIEATY ™ 5% | Peak—PeakiB| <tz
Curtrent I/ Current 100 A< <10 KA
transformer N <t25 Peak <t2.0
JOUE ,A?TE';;H’:}: <+3.0 Peak — Peal/vg <% 3.0
50 Hz - 5 kM AMS <} 3.0 Peak <t 2.5
- Z [ TCALKAJOULEAT
10 KA <1 <30 KA JOULE WiEaRAL ] <t 3.5 Peak— Peak/V8 | < 3.5
- 5 KH RMS <t 3.5 Peak <t 3.0
= z g
CoLka ﬁ%’fgﬁi <+ 4.0 Peak — Peak/V8 <t3.5
Rezystancja R 20 i <R 5600 PN <t 5%
/ mostek, multimetr
Resistance R 0.6 MR LR <600 MmO <t 3%
bridge, multimeter 06 Q<R<T100MO <t 1%
Czestotliwosé o
/ oscyloskop, rejestrator TR £10khz <£0.2%
Fregﬂﬂéﬂcya f . 10kHz <f <1 MHz <t 0.5%
Czas t <1ps <1 20%
{r (’)s%ngs“kop,‘ rejestrator TH : Tps<t<1ms <t 10%
os‘p!ﬂosc&ne’ récéra;er Tﬁ‘? ‘3 >1ms <t1ms
‘,Tg:g ;fé;"a‘ é’fnfﬁé : a*r; Y soest<100°C <t0.2°C - (termometr / thermometer)
ffmpé" atiire e T -100°C< t < 200°C <t 0.8°C - (termopary / thermocouples K+ rejestrator / recorder)
Phigotncst wegledna 20% do 80% RH <t 5% RH
Odlegfosci dlugesci 1 i stmm <+0.05 mm
Isuwmiark, przymiaty 1 mm<1 <30 mm <t01mm -
Length ’
Length meter \ N »30 mm <t 5%
- Cisn} nig gazow P o
A TezUiniki,uidad Perh arowy < 20 bar <t5%
’ Gas pressure B, i
sensor, meisurmg\\sﬁ/stem{\ h ; \20 bar £ p < 200 bar <10 %
Cignienie 8! osfeﬁyczne \275 . <+0.01 MPa

T

A}mos'bh prg{si{:fp

fe/
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TEST LABORATORY
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INSTITUTE

ul. Narwicka 1, 80-557 (dansk Tei: {058} 343 12 91 emailinstytuf@iel.gda.pl Fax: (058) 343 12 95
lab@iel.gda.pl

TEST REPORT No 015/LLP-910/2014

Testorderby.........ocicnnnl. - Zakdad Wytworezy Aparatéw Elektrycznych  Sp. z o.0.
Zleceniodawca Ut Gdarska 60
84-300 Lebork
Type of test object.........cceeevreel - Switch-disconnector
Cblekt badania Rozkgoznik izolacyjny
Modelftype refeérence........cceeeeeee.l. OM-24
Oznaczenie typu
Manufacturer...........cooooiil - Zaktad Wytworczy Aparatow Elektrycznych  Sp. z o.0.
Producent Ul. Gdanska 60
84-300 Lebork RS
WO\ L
The object delivered to the test on...:  04.02.2014 N \;\S:/_/ ?gé
Data przyjecia oblekiu do badania PRiSKIE Crgraum
ARREDYTALI
Test period......it 04,02, + 06.02,2014
Data badania
Date of issue......ccccovvvvrivcveennl 26.02. 2014 : .
Data wydania raportu
" P AB 007
Test specification.........mwennnl PN-EN 62271-103:2011E High voltage switchgear and controlgear
Podstawa badania Part 103: Switches for rated voitage above 1 KV up to and including 52 kV

Wysokonapieciowa aparatura rozdzielcza | sterownicza

Cz¢5¢ 103: Rozlaczniki o napieciu znamionowym wyZszym niz 1 XV do 52 kV wiqcznie
PN-EN 62271-1:2009E High voltage switchgear and controlgear

Part 1: Common specifications

Wysokonapieclowa aparatura rozdzielcza | sterownlcza

Czesd 1. Postanowienia wspaine

The kind of test........cocovvvinninent Short-circuit withstand test
Zakres badania Sprawdzenie wylrzymaloscl zwarciows]

TEST SUMMARY':__' i
Ogéiny wymk badaﬁ‘

) wymaganiamfnorm

The report consists of 8 pages.
Raport skiada sig z 8 stron
~Thig repoft shall not be reproduced except in full without a writien approval of the testing laboratory
g _’} { 3 Niniejszy Raport moze byé powielany lylke w caloscl.
1 F’ wualanle czgsclowe jest mozliwe tytko po uzyskaniu plsemnej zgody Laboralorum Badawozego.

. f\P ﬁvw pEAL

\\M.Zat dzoﬁe ) HZEZ: e

i
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N WQ:J;h%y manager . Ha ocHoBaHue 4n. 36a, an. 3 ot 30T
Specjalista ds. Jakosc: Wojciech Wiadzinski
Bignalure '
Head of the Testing Laboratory: Ha ocHoBaHue un. 36a, an. 3 ot 300N
Klerownik laboratorium Badawczego:
{Sygnatariusz uwierzytelniony) Daniel Staniszewski —

The Test Laboratory has got an Accreditation’s Certificate since 1993.
thg A d i Client is aliowed to use the following statement:

These tiist feéh l,ts\ "This test has been carried out in Test Laboratory of Gda#isk Branch of the Electrotechnical institute,
refer to the ob;ec(’?‘ \ Poland and acciedited by Polish Centre for Accreditation, Certificate No. AB 007."
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TEST SEQUENCE:
PROGRANM BADANIA:

Test specification
Podstawa
wykonywania

badan:

PN-EN 62271-103:2011E High vollage switchgear and confroigear

Part. 103 Switches for rated voltage above 1 kV up to and including 52 kY
Wysokonapieciowa aparatura rozdzielcza t sterownicza

Czess 103: Roziacznikl 6 napigciu znamionowym wyzszym niz 1 kV do 52 kV wigeznie
PN-EN 62271-1:20028 High voltage switchgear and controlgesr

Part 1: Common specifications

Wysokonapigciowa aparatura rozdzielcza | sterownlcza

Czes6 1: Postanowienia wspéine

Standard clause: Verification name Te\e;& r;ai;ult
Punkt normy: Nazwa badania ba dyania
6.6 Short-time withstand current and peak withstand  current fests P
’ Praby pradem krétkotrwatym wyirzymywanym | pradem szezytowym wytrzymywanym
Possible test case verdicts:
Wykaz zastosowanych oznaczed:
P -taest case does meet the requirement F . test case does not meet the requirement
wyrdb spetnia wymagania normy -wyrob nie spetnla wymnagan normy
NV - not valuated
I nie cceniano
oy -
| BAPHO ¢ -
LEPiHADA
Tests made by: /
Badania przeprowadzili: Ha ocHoBaHue 4n. 36a, an. 3 ot 30I1
Head of the Testing Group: Jacek Drozdowski
Kierownik zespolu roboczego:
Member of the Testing Group: Marek Pikor

Czionak zespoltu

roboczego:
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IDENTIFICATION
IDENTYFIKACJA OBIEKTU BADANIA

Manufaciurer's name Zaklad Wytworczy Aparatéw Elektrycznych  Sp. z 0.0,
Nazwa producenia
Testing object Switch-disconnector type OM - 24

QObiekt badania Reztacznik izolacyiny typu OM 24

Numbers of poles 3
Liceba blegundw
Rated voliage 24 kv
Naplecie znamionpowe
Rated nommal current 630 A
| Prad znamionowy claghy
Rated short-time withstand current 16 KA
Prad znamionowy kedtkofrwaly wylrzymywany
Rated peak withstand current 40 KA
Prad znamionowy szozytowy wylizymywany

Phato of the test object:

" ROQZEACZNIK ..
TYP M- 2a[ub Lare . ]
RETL 012 | Rek prod, - [L014 7

. .l}n 24 RV w e

, SMtch—disgopﬁjé?tor on test stand.,
L -, ¥ R
' . ! YR

il P
) oy

BaEHO O
OPUTHATA |
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. . Verdict
Clause: Reqguirement, tesis Result P E NV
6.6 Short-time withstand current and peak withstand current tests
Proby pradem krotkotrwafym wytrzymywanym | pradem szozytowyim wylrzymywanym
‘ Switch-disconnsctor
Rozigeznik
6.6.1 Location and configuration of test wires | Accordance with the operating conditions
Usytuowanie przewoddw preblerczych Zgodnie z warunkami eksploataci
Section of test wiring 0
Przekré] przewoddw probierczych 50 x & mm
6.6.2 Test currents L1 19,9 KA (37 kApeax)
Prady problercze L2 21,2 KA (40 KApeak)
: L3: 21,5 kKA (50 KApgag)
Time of test
Czas proby s
Cscillograms see Appendtx 1
Oscylogramy patrz Zatgeznik nr 1
6.6.3 Behaviour of switch-disconnector during | Here were tio adverse effects of short-cirouit
the test currents.
-Zachowanle sie rozigcznika w ezasle badania | Nie zaohserwowana zadnych negatywnych skutkdw
przeplywu pradu zwarciowego,
6.6.4 Conditions of switch-disconnecior after | After the test the switch-disconnector is
the test (visual inspection) functionally efficient, there was no damage. On
Stan rozigezaika po badaniu {ogledziny} the contact surfaces are small traces of tack
welding, shown in Appendix 2.
Resistance current path of poles:
L1; 48 12 - an increase of 4,3%
11.2: 48 ) - an increase of 2,1%
| L3: 49 1O - an increase of 4,2%
] The Increase in resistancs current path poles
{ after test to not exceed 20%
Rozlgcznik po prébie jest funkejonalnie sprawny, nie
{ stwierdzonp zadnych uszkodzen mechanicznych.
Na powferzchniach stykowyih sa niewielkie $lady
[ . sczepien, pokazane w Zatgcznikis 2.
Epeieys iy VR | Rezystancla toréw pradowych biegundw:
, AT A ¢ 1 L1: 48 pQ - wezrost o 4,3%
CRATAHATA | 12: 48 40 - wzrost 0 2,1%
L,,.:L"..w.‘ v bkt e L3: 49 15Q -~ wzrost 0 4,2%
T Wzrost rezystangji toréw predowysh biegunéw po
| prébie nie przekracza 20%
Result of the test.
Wynik badania
Earthirig switeh
Uziemnik
8.6.1 Lokation of test wiring i Accordance with the operating condition's
Usytuowanie przewoddw problerczych - Zgodnie z-warunkari eksploatacji
Section of test wiring 50 x 5
Przekré] przewodéw probierczych Xo mm
8.6.2 Test currents Lt 20,0 KA {37 KAeeax)
.| Prady probiercre” LZ: 21,4 kA (40 KApeax)
_ L3: 21,8 kA (50 kfpeay)
Time of test 1
Czas préby . 8
6.6.3 Behaviour of earthing switch There was a small spark in set of
during the test confacts.

Zachowanle sle uzlemnika w czasie badania

Wystapito nlewielkie Iskrzenie w zestykach,
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. . Verdict
Clause: Requirement, tests Result P, E NV
6.64 Conditions of earthing switch after the fest Afier the test the earthing is functionally

{visual inspection}
Stan uziemnika po badaniu (ogledziny)

efficient, there was no damagse.

The moment of a ferce the first opening of
the earthing swilch is 130 Nm.

On the contact surfaces are traces of tack
welding, shown In Appendix 2.

Uziemnik po proble jest funkcjenalnie

sprawny, nie stwierdzono Zadnych uszkodzen
mechanicznych.

Morment sily plerwszego otwarcia uzlemnika
wynosi 130 Nm.

Na powlerzchniach stykowych sg $lady
sozepien, pokazane w Zataczniku 2.

Result of the test
Wynik badania

¥k k kR K RE
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- Appendix 1.
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Appendix 2.

Contacts of the switch-disconnecior after the test. On the contact surfaces visible small traces of tack welding.
Styki roziacznika po badaniu. Na powierzchniach stykowych sa widoczne niewielkie $lady sczeplen,
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ontacts of the earthing switch after the test. On the contact surfaces visible traces of tack welding.
Styki uzlemnika po badaniu. Na powierzchniach stykowych sg widoczoe dlady sczepien,
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REPORT
No 2/2017
Test object: The indoor switch-dissonnector of type OMB-24/BD/250/PO of 24 kV
: rated voltage.
Kind of the test: Constructor tests of the dielectric strength according to the standard PN-
EN.
Order from: Zakiad Wytwérezy Aparatow Elektrycznych ZWAE Sp. z 0.0.
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[ [t i stated that the test results are only related to the tested object.
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1. THE BASIS OF THE REPORT

The formal basis for conducting constructor tests of the indoor switch disconnector is the order of Zakiad
Whytworezy Aparatow Elektrycznych Sp. z 0.0, Gdariska Sir, 60, 84-300 Lebork — the manufacturer of the
tested apparatus.

The following are the tegal and technical basis for the study:

1. Standard PN-EN 60060-1:2011E High-voltage test techniques - Part 1: General definitions and
test requirements.

2. Standard PN-EN 82271-103:2011E High-voltage switchgear and controlgear - Part 103: Switches
for rated voitages above 1 kV up to and including 52 kv

3. IEC 62271-103:2011 High-voltage switchgear and controlgear ~ Part 103 Switches for rated
voftages above 1 kV and less than 52 kv,

4, Standard PN-EN 82271-1:2008E High-voltage switchgear and controlgear - Part 1: Common
specifications.

6 1EC 62271-1:2007/A1.2011 High-voltage swilchgear and controlgear — Part 1. Common
specifications.

6. Assembly drawing no OM-5-0018831, page 1, "OMB-24/BD/250/P0" | date 28.09,2017,

2. TEST PROGRAMIME

According fo the Principal and the recommendations of standards [t — 5] in the test programme of the
indoor switch disconnector the following tests were provided:

1. Identification of the test object,

2. Power frequency voltage withstand tasts of the indoor switch disconnactor.

3, Impulse voltage withstand test of the indoor switch disconnector.
The tests were conducted in order to confirm the rated dielectric strength specifications of the indoor
switch disconnector related to the recommendations of standards [2— &

3. IDENTIFICATION OF THE TEST OBIECT

The identification of the test object was carried out on a factory drawings [6].
The rated technical data of the dielectric strength of the tested indeor switch disconnector according to
the manufacturer's documentation are as follows:

The apparatus type: switch disconnector of type OMB-24/BD/250/PO
_.i.rated voltage U, 24 kv
“rated continuous current J, 100 A
+1.1a%6d freduency £, 50 Hz
- Lrated full lightning impulse withstand voltage .
to earth and between poles 125 kV
between clamps 145 KV
rated withstand AC voitage of 50 Hz 1 min
to earth and between potes ' 50 kv
between clamps 60 kv

Number of apparatus designed for testing: 1 indoor switch disconnector with the fuses of type SIBA ICS-
Type I, = 100 A, a= 320 A, 4 = 83 kA, U, = 10/24 kV. Serial number of the apparatus: 1707418.

_‘_The ob;ect |dent:flcatmn result the guality of work of the tested apparatus was In accordance with the
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4, TECHNICAL TEST DESCRIPTION

4.1. Mounting of the indoor switch disconnector on the dielectric strength test stand

The test apparatus was installed in a horizontal position on an Insulating support structure of 0.85 m
height above the floor of the lab. The view of tested apparatus on a test stand is shown In Figure 4.1 and

Figure 4.2,

Figure 4.1. Switch disconnector of type OMB-24/BD/260/PO on the dielectric strength test stand ~ view
of contacts in closed position

T e i

BAPHO fa’}‘

Figure 4.2. Switch disconnector of type OMB-24/BD/250/PO on the dielectric strength test stand — view
of contacts in open position

4.2. Test of AC power frequency voltage

AC power frequency voltage source. All alternating voltage tests were carried out using a single source

of the test voltage in the unbalanced system, practically sinuscidal (& crest factor of 1.43) with

a frequency of 50 Hz, that voltage source meets requirements of standard [1].

Supply of the AC power frequency test voltage. The AC voltage withstand test on the insulation of the
apparatus has been performed in accordance with the standard [1] sub-clause 8.1. The AC test voltage

of the required r.m.s. value, corrected to the ambient weather conditions by the appropnate correctaon
factor was used. The test voltage was applied for 1 min in a dry condition to the appropnate Yelfrd Qajs.,_,
of the swilch disconnector (see Table 6.1). The frame of the tested apparatus was con ecfed with the “ \

earthed terminal of the test transformer.
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4.3, Test of full lightning impulse voltage

Full lightning impulse voltage source. The impulse voltage generator used in the tests produced full
lightning impulse voltage of the 1.2/50 us shape, that voltage source meets the requiremerits
of standard [1].

Supply of the lightning impulse test voltage. The impulse voltage withstand iest on the insulation
of the apparatus has been performed in accordance with the standard [1] sub-clause 8.2, Impulse voltage
of the required peak value, corrected to the ambient weather conditions by the appropriate correction
factor was used. The test voltage was applied In a dry condition to the appropriate terminals of the
disconnector and earthing switch (see Table 5.2). The series of successive full impulses of the positive
and negative polarity were used. Each series consisted of 15 impulses. The frame of the tested apparatus
was connected with the earthed terminal of the test voltage generator.

5. TEST RESULTS

5.1. Results of the power-frequency voltage withstand tests on the indoor switch
disconnector

Ambient conditions: ]Temperature: 22 °C ]Humidiiy: 41% Pressure: 1005 hPa
Correction coefficient of AC test voltage. for armbignt conditions 0,95

The results of the power—frequency voltage withstand tests on the indoor switch disconnector are
summarized in Table 5.1, No breakdowns or flashover were noticed.
The insulation of the tested apparatus withstoad the power-frequency voltage test.

5.2. Resutts of the full lightning impulse voltage withstand tests on the indoor switch
disconnector

Ambient conditions: | Temperature: 21 °C jHumidity: 45% Pressure: 1008 hPa
Caorrection coefficient of positive impulse voltage for ambient conditions | 0,98

Ambient conditions: [Temperature: 21°C [Humidity: 45% Pressure; 1008 hPa
Carrection coefficient of negative Impuise voltage for ambient conditions | 0,08

The resulfs of the full lightning impulse voltage withstand tests on the indoor switch disconnector are

summarized in Table 5.2, _
No breakdown or ftashover were noticed. The waveforms. of the voltage lightning impulse applied in the

tests are shown in Figure 5.1 and Figure 5.2.
The insulation of the tested apparatus withstood the lightning implilse voltage test,

"'wwu__“.vw:?:—‘.- 5 G ?'-h
SAPHO O
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Table 5.1. Power-frequency voltage withstand fest results of the switch disconnecior of type
OMB-24/BB/250/PO

AC test voltage
. . Earthed
Switch state Hot terminals . Voltage value
terminais Y, Test result
Aa BhCcF
Closed Bb AaCcF
Cc AaBbF
A abBbCeF
Open B AzbCcF 50
C AaBbeF
a ABbLCcF
Open b AeBCoF N‘;if;:;:ﬁ;m
c AaBbCF
A a
Open B b
C c
3 A 60
Open b B
C C
Signature:
ABC — mobile terminals, abe — fixed terminals, F — connector frame

Table 5.2. Fult lightning impuise voltage withstand tests test resuits of the switch disconnector of type
OMB-24/BD/250/FP0O

impulse voltage
Switch state Hot terminals Earghed Voltage value
terminals v Test result
Az BhCcF AL
Closed Bb AaCeF 0/15 Ao
Ce AaBbF 0r15 Hoespio e
A aBbCcF 1715 e R
Open B AabCcF 1115 — -mm;l,;..,f’_‘._‘fi,ff T4
C AaBbcF +125 0/15 ST
3 ABbCcF
Open D AaBCcF G5
s} AaBbCF
A a
Cpen B b 0/15
C c , -
3 A 1145 1115
Open b B 115
c C 0/15
Signature:
ABGC — mobile terminals, abe ~ fixed terminals, F ~ connector frame

v | S o
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Figure 5.1. The oscillegrams of the lightning voltage full impulses applied in the impulse voltage tests of the
switch disconnector of the type OMB-24/BD/25G/PO
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Figure 5.2, The oscillagrams of the lightning veltage fulf impuises applied in the impulse voltage tests of the
swiich disconnector of the type OMB-24/BD/250/PO

6. LIST OF THE USED TEST AND MEASUREMENT EQUIPMENT

Te perform a voltage tesi, the following fest and measurement equipment was used:
- Impulse voliage generator: type GU 500 kV 12 KWs, no 1.1873.
— Impulse voltage resistive divider; TUR Dresden, type SMR 10/770, no 875 153,
- Peak impulse voltage meter: Haefely, type DMI 551, class 1.0, no 146169.
- Test transformer: TUR Dresden, type PEQ 8/100A/k2, 100 kV, 8 KVA, no 860023,

E #ithgh voltage measurement capacitor: TUR Dresden, type MCF 120/150p, 150 kV, no 854166. T
t A HEsaR AC \'foitage meter; Haefely, type DMI 551, class 0.5, no 146167,

-z igital capacity meter: Goodwill instrument type LCR 821, no D220115.
- Oscilloscope: Tektronix type TDS 2002 type, no C032343.

— The temperature and humidity meter: type RS 204-072.

— Barometer type Passero,
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7. TEST RESULT

Based on the carried out dielectric strength tests the indoor switch disconnector type OMB-24/BD/250/P0O
with a serial number 1707418 manufactured in 2017 by Zaklad Wytworezy Aparatow Elektrycznych
ZWAE Sp. z 0.0, Gdanska Str. 60, 84-300 Lebork (in accordance with the assembly drawings presented
by Manufacturer) mests the requirements of the standard PN-EN 62271-103:2011E and IEC 82271~
103:2011 concerning the AC and lightning impulse dielectric strength for the following data:

Rated voltage Ur 24 kV, 50 Hz
Rated insulation fevel UsU/Up: 24 k50 k125 kY

The tests have been performed by the below-listed team, which takes responsibility for the presented
conclusions:

1
Ha ocHoBaHue 4n. 36a, an. 3 ot 30I1

The head of the test group dr inz. Daniel Kowatak

ST T

The report was prepared by: drinz, Daniel Kowalak
The date and place of the report issuing: Gdansk, 28.10.2017

0PV, |

Head of the Department of Mechatronics and High
Voltage Engineering:

Prof. dr hab. inz. Marek Krawczuk

Ha ocHoBaHwue 4n. 36a, an. 3 ot 3001







1.
2.
3.
4,
5.
6.
7.

CnMUcHhK Ha U3NUTAHKUATAS

MsmepBaHe Ha CbNPOTUBASHUETO Ha OCHOBHATA BEPUra
M3nuTBaHe Ha YCTOMUMBOCT Ha TOK Ha K.C. U BbPXOB TOK
ManWTBaHe Ha BKAOUBATE/HA U U3K/IO4BaTEHA CrIOCOBHOCT
WanutBaHe 6e3 Tosap

M3nuTBaHe Ha usonauuaTa

ManuTBaHe ¢ HanpeeHue ¢ NPpoOMMLLAEHE YecToTa
M3nuTBaHe ¢ MBbAHUEBO MMIMY/ICHO HanpeskeHne

\o bl







Tldg:;»x,-x,;\o WAT AN Cf

PO0LSKIE CENTRUM AKREDYTAC.H

P!}USH CENTRE F[]F% AGCHEBQTATIUN

Sygnatariusz EA MLA -
EA MLA Signatary

CER TYFIKAT AKR EDYTACJE
| LABORATOREUM BADAWCZEGG

: ACCREDITATION CERTIFICATE OF TESTING LABORATORY

Nr AB 074

Potherdza su;‘:, ze: /Thls is to conf rrn that

lNSTYTUT ELEKTROTECHNIKI

LABORATORIUM BADAWCZE APARATURY RDZDZIELCZEJ |
. ul. Pozaryskuego 28
04-703 Warszawa

speima wymagania normy PN- EN ESOFIEC 1?025 2005
S mee%s requnrements of the PN EN lSDﬂEC 17625 2005 slandard .

- ,Akredytowana dma&ainoéc jest crkreélona W Zakres:e Akredytacy Nr AB 074
e Accredited activlty is defined In the Scope of Accrednatson No AB 074

Akredytacla pozostaje W mocy pod Warunktem przestrzegama RS /.
wymagan jednostki akredytujgce| okreslonych w kontrakcie NrAB 074 e ;
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Lebork, 22.02.2019

Declaration of Manufacturer

Manufacturer:

Zaktad Wytwurczy Aparatow Elektrycznych Sp z 0.0.
Ul Gdanska 60, 84-300 Lebork, POLAND

Guarantee the delivery of spare parts for OM{B)-12kV and OM({B)-24kV for a period
of 20 years.

Spesalista de. KX g Sannrt Doagnlist
Ha ocHoBaHue uyn. 36a, an. 3 ot 30I

mgr Xrzys

Zaktad Wytworczy Aparaiéw Elektrycznych Sp. 2 0.0,

t il Gdafska 60 1 84-300 Lebork

Atles karasponduncyly | Cotrospondence addrass:

Zakiad Wytwarczy Aparatdw Eleldrycznych Sp. 2 o.0.

ul. gkowa 2 | Keblowo Nowowiejskie | B4-351 Nowa Wied Lehorska ¥ POLAND
el +48 59 86 33 615 | fant #48 B2 8633 380 | pweelhzvae 0ol

NIP:841-14-858-597 { KRS: (000196233 | kaphal zakiadowy' T00 GO000 PLN
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Lebork, 22.02.2019

Jeknapauusi OT HPOU3BOZUTENA

[pouseoguTerst

Zakiad Wytworczy Aparatéw Elektrycznych Sp. z 0.0. ul.
Gdanska 60, 84-300 Lebork, POLAND

"apaHTUpa AOCTaBKaTa Ha pesepsHN YacTu 3a OM (B) -12kV u OM (B) -24kV 3a nepuop ot 20 roauHu.

{Moamwc u neyar He ce Yerar) ﬂ

Zaktad Wytwérezy Aparatow Elekiryeznych Sp. z 0.0,
| ul. Gdariska 60 ¢ 84-300 Lebork

R
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sdres korespondeneyiny | Sarraspomdence stldrees
Zaktad Wytworczy Aparatow Elektryeznych 8p.z o.0.
J; takowa 2 1 Keblowe Nowow;e;skie ¢ 84-351 Nowa Wied Leborska | POLAND

DU b

NiP: 841-14-88-521 + KRS 0000166233 kapli‘al Zak}adowy 106 000,00 PLN
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MpuroxeHue Ne3 Kkbm TeXHU1EeCKOTO NpeanoKetue

CPOKOBE 3A JOCTABKA
MsiDK g:??i?:; Konv4yecTBo CbC CPOK
Ne HaumeHoBahue P P Ha gocraeka Ao 30
a [0CTaBKa go
Kan. oHu
7 kan. 4av

1 2 3 4 5
TpHnNoRCeH TOBAPOB NpeKbCBaY 3a MOHTUPpaKe Ha

1 | 3akpuTo, KOMEMHWPAH CBC 3A3EMUTENHI HOXOBE 6p. 5 20
12kV/16xA 3a 630A
TpunomnioceH TOBAPOS NPEKBCBAY 3a MOHTUPaHEe Ha

2 | 3axkpuTo, KOMOMHWPaH Che 383EMUTENHN HOMOBE op. 10 30
24KV/16KA 3a 630A
TpunonoceH TOBapos NPeKbCBaY 3a MOHTHPAHE Ha

3 | 3akpuTo, KOMOUHUPAH C NPEANA3UTERN 1 3a3EMUTENHY Bp. 5 20
Hoxose 12kV/16¢A 3a 400A
TpUnOIOCEH TOBAPOB NPEKLCBAY 32 MOHT#paHe Ha

4 | 3aKpUTO, KOMBUHKPEH ¢ NpeanasuTeni N 3aseMnTentu bp. 5 20
Howose 24kV/16%A 3a 400A

labenexkil:

1/ CpoKbT Ha AOCTaBKUTE 3anoysa a Teue OT AaTarta Ha usnpatijaHe Ha nopeykata.

9/ KonuyecTeaTa 8 KoJoHa 4, ChC CpoK Ha [OCTaBka o 7 /cefem/ kaneHzapHin AHW, ce A0CTasAT ciell
SAP nopbuka Ao nocoveHnTe B ofifBneHneTo ckragose Ha BLanoxuTens 3a nokpuBaHe Ha Chelrn Hyxan
Ha Bbanoxurens.

BbanoXUTENSAT MOXE A0 NOPbYBa NOCOYEHOTO CHELLHO KONUYECTBO BEAHBX MeCe4HO.

3/ B cnydai, ye KpaWMWAT CPOK Ha jocTaBkaTa CbBnafja ¢ npasHudeH unu HepaboTeH AeH, TO
[OCTABKATA CE N3BBPLUBA HE NO-KBCHO OT MbpBusi paboTeH AeH Chej U3TUYAHETo Ha Cpoka.

4/ Tlpn nopbuky Ha Bbanoxuternsi Ha KONW4ecTsa B pamKiTe Ha NOTBbPASHUTE OT ansnHuTens v
HefoCTABEHU B OCOYEHNTE CpoKoBe, e BbaaT HanaraHy HeyCTOMKN, CHrnacHo yenosnaTa Ha 10rosopa.

5/ Bb3nNOXKUTENAT MOXE [@ Nopbya KONN4ecTsa No-Manki OT NOCOYEHUTE B KOMOHW 4 1 5.

6/ Bb3anoKuTensT Moxe Aa nopbyba KofMYecTsa No-BUCOKW OT NOCOYEHWTE B KONOHY 4 1 5, kaTo ToBa
oBCcToSTENncTBO e 6bLAe MOCOYEHO TEKCTOBO B CLOTBETHATA NOpbYKa W3NpaTeHa KbM anenuutens. C
NOTBBLPIKAGHUETO Ha fopbukata, VambiHMTensT BNWCBA B ChllaTa OvakeaHa AaTa sa AOCTaBka Ha
KonuyecTeaTa Ha[BULABALLW NOCOYEHNTE B KOMOHW 4 U 5.

7/ KonvuecTeaTa 3a [oCTaBka B XONoHW 4 v § ca oTAeNHW U He3aBUCKUMU ©1HO OT ApYro.

8/ KonuyecTeara 3a AOCTaBKa B KofioHa 5 He BinioysaT B cebe ci KonuyecTaaTa 3a 40CTaBka B KONoHa 4.
9/ Bb3noMWTENAT MMa Npaso [la Hanpasi eAHOBPEMEHHO MOpBYKMA 3a [OCTaBKa Ha konuyectea OT
KONOHK 4 1 5.
/-

Ha ocHoBaHue un. 36a, an. 3 ot 30Tl

[ara 05.08.2018 1. NOoANMC » NEYAT:







OGpazey Ne 4
rocmaessi ce 8 KOMNNeKma Ha

mexHu4YecKkomo npednoxeHue
OBPA3ELT

BEKINTAPALNA

33 NMpUemMaHe Ha yCNoBUATA B NPOeKTa Ha PaMKOBO CMOPasyMeHue 1 NpoekTa Ha KOHKPETEH A0roBop,
HepasjesiHa vyacT OT paMKoBOTO cnopasyMeHue

Honynognucanuat Ctanyo Meanos [1aHToB, B Ka4€CTBOTO MU Ha

npegcTaenssaw ,KOHTPATEHT 35" EOQ[, yvyacTHMX B npouedypa OT Buga ,JoroBapsHe 0Ces
npeaBapuTEnta NoKkaHa 3a yyacTue”, 3a CkillodBaHe Ha paMKoBO CropasymeHie, ¢ NPeAMeT ,,JlocTarka Ha
TPUNOMIOCHU TOBAPOBM NpPeKbCBaYy 3a MOHTUPaHe Ha 3akpuTo®, ped. Ne PPD18-118

AEKNAPUPAM, HE:

1. Mpremam yCroBUATa B NPOEKTa Ha PAMKOBO CRopasyMeHne, NPUIoXeH B JOKyMeHTaLUsATa 3a yHacTue.

2. Mpuemam YCroBWATA B NPOEKTa Ha KOKKPETEH AOroBOp, HepaadenHa YacT OT pamkoBOTO criopasymeHue,
MPUNOXEH B SOKYMEHTaLMATa 3a yjacTue.

WHcbopmupadi cme, 4Ye Bbanoxurenst (BIUICUWUTENHO Ypes Herosua MOMOLWEH OpraH, a WMeHHO
Ha3HaYeHaTa 3a NpoBEXAaHe Ha MopbuYKaTa oLeHUTEnHa xoMucust) e obpaboTea W ChXpaHAsa NuUHUTE
MW JaHHUW, NOCOuEHK B HACTORWATA JeKnapauws, 3a LenuTe Ha nposexyiaHe Ha obujecTBeHata NopbyKa,
KaTo 3a LenTa e npehnpueMe Bouyki HeoOXOAMMM CTIopes AelficTeallaTa HOpMaTHUBHa ypeaba mMepky 3a
3aLUTa HA NMUYHKTE MK AaHRW.

Hata 05.03.2019. Heknaparop:

! C-rquo riaH OB- /1

i f

SabenexKa:
Heknapayuama ce npodnucea oM 3aKoHHUA npedcmasumen Ha yqacmHuxa_
YITBIHOMOLUEHO Alile, Koemo nodasa ogepmarma.
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O6paszey Ne 5

rocmaes ce € KOMIIeKma Ha
MmexHUYyeckomo rpednoxeque
OLPASEL|!

AEKINAPAUWNA
aa cpoka Ha BankgHoCT Ha odepTtata

,B,onyno,qr;mcaHmHT Cranun Mradoe MNadtni

npuTeXasa nVNHa]Ha ocHoBaHue 4n. 36a, an. 3 ot 30r1

aAApec: rp (jHa OCHOBaHwe ur. 36a, an. 3 ot 30I1 o

B KQ4eCTBOTO MW Ha B XA4ECTBOTO MU Ha Ynpasuten
Ha ,KOHTPAIEHT 35"EOOA

Y4acTHVK B nipollefypa oT Buaa JorogapsHe 6es npegBaputenta nokaHa 3a y4MacTue”, 3a CKNIoYBaHe Ha
pamKoBo cnopasymeHue, JlocTaBKa Ha TPUNONIOCHU TOBApPOBK NpeKbLCBaYl 2a MOHTUpaHe Ha
zakpuTo”; ped. Ne PPD18-118

LEKITAPUPAM, YE:

C nogaBaHe Ha HacTosilara odepra, HanpasBeHUTe OT HaC MPEANOXEHWS W NOETW aHT&XUMEHTU Ca
BarNuaHN 3a Cpok OT B (LUeCT) MeceLa,cuMTaHo ot KpaliHusa CpoK 3a NofiasaHe Ha odepTuTe,

NHdopmuparn cme, ve BuanoxuTenar (BIKIIOYUTENHO HYpe3 HeroBusi NOMOLLEH opraH, a WMEHHO
HasHayeHaTa 3a rposexaaHe Ha nopnLykaTa oleHWTenHa Komucus) we obpaboTea U ChXPaHaBa NTMYHUTE
MW OaHHW, NMocodeH B HACTOsILaTa Aeknapauus, 3a LenuTe Ha npoeexgane Ha obUiecTBEeHaTa Nnopbuka,
KaTo 3a uenTa We npegnpueme scudky Heobxo4umu cnopel AelcrBawara HopMaTeHa ypeaba Mepky 3a
3aLUTA HE NNYHATE MW [3HHK.

/s /) pd

Ha ocHoBaHue 4n. 36a, an. 3 ot 30I1

ﬁ‘raﬁqo ﬁaHToa /

{lata 06.03.2019 . Hexnapartop:

3abenexka: )
Hexnapayusma ce nodrlcea ol 3JaKOHHUA npedcmasumen Ha yuqcmﬁuxa
YIBAHOMOUWEHO Auye, koemo nodaesa oghepmama. S / _







