7) When the cubicles are aligned and perfecily levelled,
move the cubicle to be joined toward the cubicle in its
final position without forcing, making sure that the
ORMALINK enter the three bushings.

Figure 4.20: Correct cubicle alignment

8) Position the M8 x 20 nuts and bolts for the cubicle anchoring up side down, with the help

of a rivet or sturdy screwdriver,

Pari

MNuts

Nute and Bolis Upper Part

Nuts and Bolts Middle Er\

Lower

Flgure 4.21: Defail of the assembling nuts and bolts points

The M8 x 30 metrics screws are used in the upper part
of the cubicle.

Figure 4.22: Position the upper part screws

CRMAZABLAL
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9) Connect each cubicle's earthing between the bases, introducing the corresponding
interconnection strips in their respective holes, situated on the side of the cubicle’s cable
compartment, helped with a rivet or sturdy screwdriver (do not position the screws).

Figure 4.23: Earthing connection bar positioning

10) Tighten the nuts and bolts downwards applying
25 Nm in ali the connection points.

Figure 4.24: Connecting point of the
base cubicles

Figure 4.25: Upper part tightening

11) Apply a tightening torque of 256 Nm in all the connection points and earthing bar
connection points. b A
,r s

CRALZEBAL




4.4.2. Cubigle End
The end plil”{;/kit contains the following components:

>
>
»
>
>
»
»

3 Insulating plugs

6 Plastic Plugs

Nylon thread

Side cover

End earthing bar

Associated nuts and bolts

Kltiber Proba 270 Syntheso Silicone Grease

Figure 4.26: Kit contents
The end plugs must be placed in the assembly's last extendable cubicle female bushings if it
is not going to be extended.

The end plug positioning process is as follows:

1} Make the inside of the female bushings visible and clean them avoiding any remains of
dust or dirt using a cloth soaked in alcohol.

2) Repeat this process with the outer parts of the
insulating plugs, which will subsequently inserted in each
of the female bushings.

Figure 4.27: Final plugs in CGMCOSMOS cubicles

3) Apply the silicone grease supplied in the accessory kit {(Syntheso Proba 270}, on all the
inner surface of the female bushings, paying special attention to not getting it on the busbar
connection points. Then position the 6 screws (special head), to secure the plugs in the
position indicated in Figure 4.28. Pay special attention fo positioning the 2 long screws in the
central phase.

4) Insert the nylon thread, foliowed by the end plug,
taking the thread out whilst putting pressure on the
cover, so extracting the air.




&) Screw and fasten the corresponding plugs with M6
screws (special head) and M6 nuts with an incorporated
washer, using a tightening torque of 6 Nm.

Figure 4.29: Plug tightening

6) Position and secure the end cover with the two M6
nuts with an incorporated washer.

Figure 4.30: Tightening the sealing end covers

7) Position the end earthing bar in the end busbar with an
M8x20 screw with an incorporated washer, and use a
tightening torque of 25 Nm.

Figure 4.31: End earthing bar positioning

8) Finally, cover the holes for riveting the cubicles with the plastic plugs with the help of a
mallet.

CRMABZABAL
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4.5. EQUIPMENT EARTHING
Connect the general earthing bar as indicated in the following figure.

Cubicle 1 Cublcle 2 Cubicle 3...

Figure 4.33: Equipment Earthing

Connect the final earthing strip, marked with an -‘i‘- to the Transformer Substation’s general
earth connection.

Eau
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4.6. CABLE CONNEGT[ON

The MV incomings andmoufgomgs to the transformer or, in some cases, to other cubicles
must be implemented with cables. These cables can be connected to the respective cable
bushings in the CGMCOSMOS system cubicles with either simple (plug-in} or reinforced
(bolted) connection termmals IEC type or complying with IEEE-386!"°),

4.6.1. Horlzontal Front Connection

1. Connect the earthing switch.

4. Remove the cover to access the cable compartment.

3. Connect the terminals on the front cable bushings and secure the cables with the cable
bracket and respective clamp.

4. Connect the terminals’ earth connectors, if applicable, and the cable screens’ eart

connectors,

Put the cable compartment cover back into place.

&

e

._.?im clamp. hd "No
pO&IiIUnb dﬁpondanq m“; 1?10 :
cable. dl’anw u '

Note. B

Figure 4.34: Horizontal front connection process

P Refer 10 seclion 4.6.3 Types of Bushings.




4.6.2. Vertical Front Connection

= Bottom Outlet Connection: Straight Terminal

1. Connect the earthing swifch.

9. Remove the cover to access the cable compartment and install the fixing pins used to
secure the terminals. Turn them so that the terminals can be installed.

3. Connect the terminals on the bushings and adjust the pins with the tensicner. Then
secure the cables with the cable bracket and the clamp.

4. Connect the terminals’ earth connectors, if applicable, and the cable screens’ earth
connectors,

5. Put the cable compartment cover back into place.

Figure 4.35: Front connection in cubicle profection functional units

H
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= Rear Cépﬁéction in Modular Cubicles

Rear connection in 1300 mm High Modular Cubicles

Connect the earthing switch.

Remove the front cover to access the cable compartment.

Unscrew the four screws of the cable bracket (A) and the rear rack (B). Keep them for
subseguent steps.

Remove the rear rack and the cable bracket.

Anchor the bracket to the rear, using the screws provided (C}.

Position the terminals’ fixing pins (D). Turn the pins so that the terminals can be installed.
Connect the terminals on the bushings (E}.

Figure 4.36: Rear connection in 1306 mm high modular cubicles

Adjust the pins to the terminals using the tensioner. Likewise, secure the cables with the
cable bracket (F).

Connect the terminals’ earth connectors, if applicable, and the cable screens’ earth
connectors.

Install the rear rack removed in step 4, at the front (G), putting it in back to front. The slide
slots must fit in the rails of the rack (H). Tighten the screws loosened in step 3
Put the cable compartment cover back into place.

ORMAZABAL



Figure 4.37: Rear connection in 1300 mm high modular cubicles

Rear connection in 174¢ mm High Modular Cubicles

Connect the earthing switch.

Remove the front cover to access the cable compartment.

Loosen the rear support rack’s {A) screws.

Slide the rack to open the holes or dismantle it for easier assembly.

N

Figure 4.38: Rear connection in 1740 mm high modular cubicles

5. Remove the cable bracket (B) and place it at the rear of the cubicle (C).

6. Position the terminals’ fixing pins (D). Turn the pins so that the terminals can be installed.

7. Connect the terminals on the bushings (E).

8. Cinch the pins to the terminals using the tensioner (F).

4. Adjust the two parts of the support rack to the cable size and tighten the screws.

16, Connect the terminals’ earth connectors, if applicable, and the cable screens’ earth
connectors.

1. Put the cable compartment cover back into place.




Figure 4.39: Rear connection in 1740 mm high modular cubicles
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= Rear Connecftrt;n in Gompact Cubicles

Rear Connection in 1300 High Compact Cubicles

Connect the earthing switch.

Remove the front cover fo access the cable compartment.

Remove the rear rack (A).

Remove the cable bracket (B) and attach it at the rear (C).

Place the rear rack in the lower part of the cubicle (D).

Position the terminals’ fixing pins (E). Turn the pins so that the terminals can be installed.
Connect the terminals on the bushings (F).

Cinch the pins to the terminals using the tensioner (G).

Connect the terminals’ earth connectors, if applicable, and the cable screens' earth
conneciors,

10. Put the cable compartment cover back info place.

A B c b




Rear Connection in""‘fé’d.o mm High Compact Cubicles

Connect the earthing switch.

Remove the front cover to access the cable compartment.

Remove the rear rack (A).

Remove the cable bracket (B) and attach it at the rear (C).

Place the rear rack in the rear part of the cubicle (D).

Position the terminals’ fixing pins (E). Turn the pins so that the terminals can be installed.
Connect the terminals on the bushings (F).

Cinch the pins to the terminals using the tensioner (G).

Connect the terminals’ earth connectors, if applicable, and the cable screens’ earth
connectors.

10. Put the cable compartment cover back into place.

CENPmRwN S

Figure 4.42: Rear connection in 1740 mm high compact cubicles

4.6.3. Types of Bushings
= |EC

» 250 A rated bushings, at 12 and 24 kV, commercial elbow or
straight connectors on dry cable. (examples: K158LR,
1528R from Euromold)

Figure 4.43: 250 A plug bushings

GRMAZABAL
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> 400/630 A ra?éd bushings, at 12 and 24 kV, for plugged, shielded and unshielded
commercial connectors, on dry cable and oil-impregnated paper insulation cable
(examples: K400LR, K400TB from Euromold)

Figure 4.44: 400 A plug bushings Figure 4.45: 630 A screwable bushings

=  ANSI] compatible (IEEE-386 Compliant}

> 400/630 A rated bushings, at 12 and 24 kV, for commercial elbow or straight connectors
on dry cable.

In those cases where connectors are used without earthing between the MV cable and the
cubicle, specific adaptors must be requested from Ormazabal"®, AN

4.7. METERING TRANSFORMERS

The voltage and current transformers are mounted in the respective position according to the
requested diagram, and the types of transformers to be assembled.

The maximum number of transformers that can be installed is 6: three voltage and three
current transformers.

The Metering cubicle accepts the following standard transformers:

: UZ4Ba S

TR
VCL-24  UXN-24 e E24Bha
VCJ24  UXJ-24 (KTE2 U24Bma

UGL-24

ORMAZABAL
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4.8. VERIFICATION OF V@LTAGE PRESENCE AND PHASE CONCORDANCE

To verify correct MV cable connection to the Transformer Substation feeder cubicles,
Ormazabal's ekorSPC!'" phase comparator must be used.

First, connect the ekorSPC unit's red cables to the same phase test points of the
corresponding ekorVPIS!'™ units, and the black cable to the earth test point. This operation
must be repeated for all L1, .2 and L3 phases.

Figure 4.46: ekorSPC

Phase concordance comparison Phase discordance comparison

THERE IS indication on the

NO indication on the comparator.

comparator.

M opticnally, other comparison devices complying with IEC 61858 may be used.
Ml gefer to saction 1.1.7. ehorVPIS - Voliage Presence Indicaior Unii.

ORMAZ/ABAL
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5.1.1. Disconnection Operation form the Earthing Position

1. Take the yellow slide to its right position (in this way the access for disconnecting the
earthing switch is freed).

2. Insert the lever in the earthing switch lever access and turn 80° ANTICLOCKWISE.

D ozMATAAL

5.1.2. Switch Connection Operation from the Disconnected Position

3. Take the black slide from the grey area fo its left position (in this way the lever access for
connecting the switch is freed).

4. Connection Operation:
4.4, Manual Operation (B Driving Mechanism)
Insert the lever in the switch access (grey area) turn it 90° CLOCKWISE.

LIDRMATARRL
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4.2. Motorised Operation (BM Driving Mechanism)

Activate the corresponding operation command.

A& wpoRTANT:

5.1.3. Disconnection Operation from Connected Position

5. Take the black slide from the grey area to its left position, in the same away as in the
previous situation {in this way the access for connecting the switch is freed).

&, Disconnection Cperation
&.1. Manual Operation (B Driving Mechanism)
Insert the lever in the switch access (grey area) turn it 90° ANTICLOCKWISE.

CHORNALAIA

Qozmarapal

Figure 5.5: Lever Rolation Process | Figure 5.6: Disconnected Switch-Disconnector
6.2. Motorised Operation (BM Driving Mechanism)
Activate the corresponding operation command.
5.1.4. Earthing Operation from the Disconnected Position

7. Take the yellow slide in the yellow area to its right position (in this way the lever access for
connecting the earthing switch is freed).

&. Insert the lever in the earthing switch lever access and turn 90° CLOCKWISE.

11
Crozrarinal Qoeu ZanAL
)

H
| H

Figure 5.7: Lever Rotation Process

GEMAZABAL




5.2. BUSBAR SWITCH FUNCTION
5.21. Switch Connection Operation from the Disconnected Position

1. Take the black slide from the grey area to its left position (in this way the lever access for
connecting the switch is freed).

2. Connection Operation:

2.1. Manual Operation {Driving Mechanism B)
insert the lever in the Switch access and turn it 90° CLOCKWISE.

3

Figure 5.9: Lever Rofation Process Figure 5.10: Connected Switch-Disconnector

2.2. Motorised Operation (BM Driving Mechanism)
Activate the corresponding operation command.

5.2.2. Disconnection Operation from Connected Position

3. Take the black slide from the grey area to its left position (in this way the access for
disconnecting the switch is freed).

4. Disconnection Operation

4.1. Manual Operation (B Driving Mechanism)
Insert the lever in the Switch access and turn it 90° ANTI CLOCKWISE. ——“{:j\

Figure 5.11: Lever Rofation Process Figure 5.12: Disconnecfed Switch-Disconnector

'-RECOMMENDATEON S Isougn tha, flqum %howw ihe nm'a; momem 01 iine oporatlou wrti
Fihe lever arm veriical, it is adyis dble 1o stan wnin ihe lever arm. hnrlzzf}nzdl'ahd towargsiine
nqiu m mdm Omdkﬁ‘thP bp LUm?‘ or um forc appl;ed by Lhé, opm ;ton '

Activate the corresponding operation commanél.'



5.3. BUSBAR SWETE‘:’:HEW!TH EARTHING CUBICLE
5.3.1. Disconnection Operation form the Earthing Position

1. Take the yellow slide to its right position (in this way the access for disconnecting the
earthing switch is freed).

2, Insert the lever in the earthing switch lever access and turn 90° ANTICLOCKWISE.

otnsrans Dopmareen

oz e R Y

Figure 5.13: Lever Rofation Process

5.3.2. Switch Connection Operation from the Disconnected Position

3. Take the black slide from the grey area to its left position (in this way the lever access ffor\\
connecting the switch is freed). 3

T

4, Connection Operation:

N
4.1. Manual Operation (B Driving Mechanism)
Insert the lever in the switch access (grey area) turn it 20° CLOCKWISE.
i

Figure 5.15: Lever Rotation Process Figure §.18: Connected Swifch-Disconnector

4.7. Motorised Operation (BM Driving Mechanism)

Activate the corresponding operation command.

CGRIAZARAL



H
i

5.3.3. Disconnection Operation from Connected Position

5. Take the black slide from the grey area to its left position, in the same away as in the
previous situation (in this way the access for connecting the switch is freed).

6. Disconnection Operation
6.1. Manual Operation {B Driving Mechanism)
Insert the lever in the switch access (grey area) turn it 90° ANTICLOCKWISE.

RS

Figure 5.17: Lever Rofalion Process Figure 5.18: Disconnected Switch-

Disconnector \
G.2. Motorised Operation {(BM Driving Mechanism) K
Activate the corresponding operation command. y
5.3.4. Earthing Operation from the Disconnected Position /)
7. Take the yellow slide in the yellow area to its right position {in this way the lever access for
connecting the earthing switch is freed). )?fgi\%
8. Insert the lever in the earthing switch lever access and turn 90° CLOCKWISE. 4 ‘\ |

Figure 5.19: Lever Rofation Process

) ORAMAZABAL




5.4. FUSE PROTECTION CUBICLE
5.4.1. Disconnection Operation form the Earthing Position

1. Take the yellow slide to its right position (in this way the lever access for disconnecting the
earthing switch is freed).

2. Insert the lever in the earthing switch lever access and turn 80° ANTICLOCKWISE.

5.4.2. Connection Operation from the Disconnected Position ( \

M\w
3. Take the black slide from the grey area to its left position (in this way the lever access: for
connecting the switch is freed)!"

4. Carry out the Connection Operation:

4.1. Manual Operation (BR Driving Mechanism)
Insert the lever in the switch access and turn it 90° CLOCKWISE.

Figure 5.23: Lever Rotalion Process

™ The operalion of the selecior is the same as thal of the feeder cubides.

ORMAZABAL




5.4.3. Spring Charging from the Connected Position

ter connecti

I

5. The spring charging must be carried out keeping the operating fever in the switch access.

dntil the Spring.

6. Turn the lever ANTICLOCKWISE.
7. Withdraw the switch’'s access lever.

Figu_re 5.25: Lever Rofation Process Figure 5.26: Switch Sfays Connected
5.4.4. Disconnection Operation from Connected Position
8. With the switch closed and springs loaded.
9. Carry out the Disconnection Operation:

9.1. Manual Operation (BR Driving Mechanism)
Open the switch turning the triggering handle (f), in the position indicated in figure 5.27,

1. Springs Loaded

\ 2. Disconnector Connecled

Figure 5.27: Disconnector Disconnection Operalion

CRMAZABLRL




5.4.5. Earthing Operét’%on from the Disconnected Position

10. Take the yeliow slide to its right position (in this way the lever access for connecting the
earthing switch is freed).

11. Insert the lever in the earthing switch access and turn 90° ANTICLOCKWISE.

Figure 5.28: Lever Rofation Process Figure 5.29: Connected Earthing Swifch r\\

5.4.6. Selection of Recommended Fuses \ .

The fuses recommended for use in the CGMCOSMOS-P cubicle are defined accordh g to
the trials and tests carried out by the manufacturer. The following table shows\the
recommended fuse ratings according to the UdPyanst.. A

« Recornmendsad SIBA fuses with middle-type striker, as per IEC 60282-1 {low power loss fuses).

¢ The values for combined fuses, s/ iEC 62271-105 (IEC 60420) appear in boid type.

® The swilch-fuse assembly has been tested with heating under normal operating conditions as per IEC 60684,

r These is a fuse holder trofley adanted lo Ihe size of the 6/12 kV fuses, which is 292 nim.

e For ralings not in bold type the measwrement is 442 mm.

w All three fuses should be changed if any of the fuses blow.

« For overload conditions in the iransformer or the use of other makes of fuses, contact Qrmazahal's Technical-

Commercial departiment.

Transfer Current in accordance with IEC 60420 (IEC 62271-105):




i

;
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5.47. Fuse Replacefﬁent Sequence

In order fo access the fuse holders, remove the cover of the cable compartment; the earthing
switch must be closed.

When it is possible to access the fuse holders, perform the following steps:

1. As this is a Combined Switch - Fuse cubicle, if any of
the three fuses blows, the Switch - Disconnector will
automatically open.

2. The unmistakable signal for a blown fuse is indicated by
the red stripe, which appears on the front of the driving
mechanism compartment.

;

3. Close the Earthing Switch.

4. Open the access cover to the cable compartment.

Figﬁre 5.32: Cable compariment
govef opgning

ORMAZABAL



5. Turn the handle of the fuse-holder cover
upwards until the locking clip comes undone and
then firmly puil outwards.

Figure 5.33: Fuse holder opening

6. Press the safety frigger.

Figure 5.34: Press the safely frigger

o

7. Pull gently in the horizontal direction until the fuse
holder trolley comes out.

Figure 5.35: Fuse holder trolley withdrawal

8. Replace the blown fuse. Do not rest the trolley on
any surface that could soil the rubber seal or the
contact.

A, IMPORTANT: "
re. ma ’{he

|d@ OT 1h‘;..izc,w :-fumd mnk: r_: :

:hough ﬁ)

oy do noi"
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9. Insert the fuse-halder trolley.

Figure 5.37: Fuse hotder trollsy insertion

10. Lower the fuse holder handle pushing it until it

becomes “attached” to the safety trigger. 10

Figure 5.38: Close fuse holder

11. To close the cover, first make sure that the clip is correctly attached and that the f%
holder is correctly positioned. Position the access door fo the fuse and cable compaktment

pulling it upwards until it comes out. \

12. Commission the cubicle following the instructions indice;’.te.a"'i'n' sections 541to 54

IRAAZABAL




5.5. CIRCUIT BREAKER CUBICLE
5.5.1. Disconnection Operation form the Earthing Position

Bonuliag

Effective Earthing in Circuit Breaker Cubicle:

\“ 4. Earthing Swiich closed

s | 2. Circuit hreaker closed

Figure 5.40: CGMCOSMOS-V Cubicle Earthing

= Step from the Earthing position to the “Ready for Earthing” position”

1. Open the circuit breaker pressing the opening button (a) and check the status mdlcator
(b). The disconnector is located in the "Ready for earthing” position”.

“Ready for Earthing” Circuit Breaker Cubicle:
1. Earthing Switch closed

2, Gircuit Breaker open

N ”AT'TEN'rl'om
“H the springs
dl;ven mac,}mm

m, tl’w 'Jmc om l“ cg,mc i oui duiorrmmd!i\,f '
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= Step from the “Ready for earthing” position to the Disconnected position

9. Start with the circuit breaker in its open position and the disconnector in the “Ready for
Earthing” position.

3. Turn the locking part (c) and slide the knob down to remove the interlock plate. Turn it
again to lock it into position (refer to figure 5.42).

4. Push the lever in from the RED side until the pin is released and turn ANTICLOCKWISE
as far as it will go, to move the disconnector to the “Ready for earthing” position.

RED end of the Lever .

Figure 5.42: Lever Rotation Process Figure 5.43. Swifch-Disconnecfor Lever

5. Withdraw the lever. Given its design, it is only possible to withdraw it in a safe position.
6. Turn the part again (c) to cancel the interlock. \

Figure 5.44: End Position of the
Lever




5.5.2. Connection d]’geration from the Disconnected Position

7. Check that the circuit breaker is open,

8. Turn the locking part (c) and slide it down to remove the interlock plate (refer to figures).
Turn it again to lock it in position.

8. Insert the lever from the BLACK side until the pin is released and turn ANTICLOCKWISE
as far as it will go, to move the disconnector from disconnected to connected.

BLACK end of the Lever

Figure 5.47: Lever Rolation Figure 5.46; Disconnecior Lever
Process

N

10. Pull the lever completely out to be able to close the circuit breaker, Due to its desigh, the
lever can only be extracted in a safe position.

11. Turn the part (c) again to cancel the interlock (the interlock plate will move up)

CaRIVL2.




i2. Close the circuit breaker.

a) Manual driving mechanism {RAV Driving Mechanism):
Load springs, operating the loading lever (d) until it is indicated that the closing spring
has tightened = Spring load (e).
To close the circuit breaker, press the close button {f).

\C:nnected Circuit breaker Cubicle:

1. Disconnector Gonnectled

o 4 2. Circuit breaker closed

Figure 5.50: Connected CGMCOSMOQOS-V Cubicle

) Motor driven mechanism (RAMV Driving Mechanism):
Press the circuit breaker close button (f).

13. Check for the presence of voltage (ekorVPIS) N

5.5.3. Disconnection Operation from Connected Position ﬂk\i‘

The starting conditions are: Closed circuit breaker and closed earthing switch (refer to
figure 5.50).

1. Open the circuit breaker pressing the opening bution (a) and check the status
indicator (b)

'ATTENTIO I
i“o open thc, cn”cuxi breake .check ihe _prmq andmg nd;uauor_
he. rnal%ua%__opomi;on”‘ﬁ e
':::zmu} ou ’}L )

v

[hc pnnq,_ _
meuhamsm ihi% pioce,so 1

2% Refer to point 12 in the commissioning process of the CGMCOSMOS-V cubicle

OERAZABAL
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Circuit Breaker open:

1. PBisconnector Connected

,__E,"’ 2. Circult Breaker open

Figure 5.581: Circuit Breaker Opehing

Check that there is no voitage.

Check that the circuit breaker is open.
Turn the locking part (¢} and slide it down to remove the interlock plate (rafer to
figure 5.52). Turn it again to lock it in position.

Insert the lever from the BLACK side until the pin is released and turn CLOCKWIBE as
far as it will go, to move the disconnector from connected to disconnected.

e
“

BLACK end of the Lever

Figure 5.52: Lever Rotation Process Figure 5.53: Swifch-Disconnecfor Lever

ORMAZABEBAL




&, Pull the Ieverz‘c’émpleteiy out to be able to close the circuit breaker. Due to its design, the
lever can only be extracted in a safe position.
7. Turn the part (c) again to cancel the interlock (the interlock plate will move up)

Figure 5.54: f"d Position of the Figure 5.55: Disconnected Circuif Breaker
ever Cubicle

5.5.4. Earthing Operation from the Disconnected Position
= Step from the “Ready for earthing” position to the Disconnected position

8. Start with the circuit breaker in its open position and the disconnector in the\“Ready for
Earthing” position. }
9. Turn the locking part (¢) and slide the knob down to remove the interlock plate. Turn it
again to lock it into position (refer fo figure 5.56).
10. Push the lever in from the RED side until the pin is released and turn CLOCKWISE as far
as it will go, to move the “Ready for earthing” disconnector to the disconnected position.

RELD end of the Lever

;‘ 5

Figure 5.58: Laver Rotation Process Figure 5.57: Swifch-Disconneclor;

RGO ZABAL



11. Withdraw the lever. Givg;\ its design, it is only possible to withdraw it in a safe position.
12. Turn the part again (b) to cancel the interlock.

Figure 5.58: 'E”d !;‘osiﬁon of the Figure 5.59: “Ready for Earthing” Circuit
eve Breaker Cubicle

| Srprerattiaoi 4

» Step from the “Ready for Earthing” position to the Earthed Position

13. Close the circuit breaker pressing the opening button (f) and check the status dngicator
{b). The disconnector is Earthed.

Effective Earthing in Circuit Breaker Cubu:[
\ 1. Farihing Switch

B 2, Circuit breaker slosed

Figure 5.60: CGMCOSMOS-V Cubicle Earthing
14. Check that there is no voitage

'L 'ATTEN_TiON

B Refer to point 12 of the CGMCOSMDSY cubicle's commidsioning 'sr::quée;:aée.
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5.6. BUSBAR RISER FUNCTIONAL UNIT WITH EARTHING

5.6.1. Disconnection Operation form the Earthing Position

1. Take the yellow slide to its right position (in this way the access for disconnecting the
earthing swifch is freed).

2. Insett the lever in the Earthing Switch access and turn 90° ANTICLOCKWISE.

force applied by the operaior.

5.6.2. Earthing Operation from the Disconnected Position

4. Take the yellow slide to its right pesition (in this way the lever access for connecting the
earthing switch is freed).

[

4. Insert the lever in the Earthing Switch access and turn 80° CLOCKWISE.

e =

Figure 5.63: Lever Rofation FProcess



5.7. POSITIONING THE ACCESS COVER TO CABLE COMPARTMENT

5.7.1. Standard Bases

Figure 5.2

Rest the cover on the lower section of the base and push until it fits into its upper part.

Bases for Internal Arc in Cable Compartment

Figure 5.4

-

T
S

waﬁ“’m@&?&ﬁ Figure 5.8

v

Wi
7 S
-

Figure 5.7

i

.
its Anto the base's side
/i -

cover io the cable

Rest the cover on the lower section of the base, liff it slightly until it

inserts, lower it whilst pushing until it fits into its upper part.
Perform the sequence the other way around to unlock the acc

compartment.




In CGMCOSMOS-P cubicles with fuse protection, on
interlocking the access door to the cable
compartment the linkage reset is operated directly
causing it fo autocharge.

Figu .8: Trggefng Linkaen )
CGMCOSMOS-P cubicles
5.8. ASSEMBLY SEQUENCE FOR THE BASE INTERNAL ARC TERMINAL
COVER BOX IN THE CABLE COMPARTMENT TYPE 21 kA -1s

5.8.1. Withdrawal
1, Open and withdraw the access cover to the cable compartment according to section 57.1.

2. Slightly lift the box guard using upper part's handle.

3. Slowly extract the box until it reaches the end of the guide rail.

Figure 5.9 ' Figure 5.10 o Figure 5.11 : T

4, Holding the upper part of the box with one hand and the lower part with the other, lower
the box carefully onto the floor paying attention to its weight.

Figure §.12 . ‘Figure 514 Detail of the Base
: terminal cover box



5.8.2, Positioning
1. Lift the box and make it fit into the guide rail in the base.

Figure 5.15: Bax positioning on the rails

2. Push it until it comes to a stop.

Slightly tilt to insert Figure 5.18: Pushing the box
inside
3. Finally push until it untit it fits into place and position the upper handle.

Figure 5.17:

WM’ -
M..f."

Figure .19

4. Place the access cover to the cable compartment:

CRMAZABAL
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5.9. INTERLOCKS

5.9.1. Padlocking

Each operating shaft is padlockable with up to three standard padlocks, with a maximum
handle diameter of 8 mm.

Figure 6.22: Padiocking in Feeder Cubicles

Figure 5.23: Padlocking in Circui
Breaker Cubicles

5.9.2. Locking
The cubicles are prepared for optionally incorporating sets of open and closed locks. T

Examples of Locks {optional):

o Lock 1: Earthing switch, inferlocked in open
position. This prevents the switch from being put in the
“earthed / ready for earthing” position until the key for
the low-voltage switch lock is recovered, but does allow
it to be switched to the main position.

¢ Lock 2: Earthing switch, interiocked in closed
position (MUST ALWAYS BE INTERLOCKED for
working under de-energized conditions). This
prevents someone from inadvertently opening the
switch, removing the earthing from the cable.

e Lock 3: FEarthing switch Interlocked in Open
position. This prevents the earthing switch from being  rigure 5.24: Locking in the
switched to the “connected” position, but does allow the CGMCOSMOS-V
switch to be operated to the “earthed / ready for cubicle
earthing” position.

Interlocking Lock 1 and Lock 3 together will prevent the switch fie
*disconnected" position.




The active parts of the switching apparatus and main circuit of the CGMCOSMOS cubicles
do not need to be inspected or maintained, as they are completely insulated in SFy gas and
therefore free from any influence on the external environment. The E2-class electrical
endurance tests guarantee free maintenance of the interrupting components.

Under the operating conditions specified in IEC 60694, the operating mechanism of the
CGMCOSMOS system cubicles does not require any kind of lubrication to ensure proper
operation according to the service conditions specified in IEC 60694, over its expected
service life.

These mechanisms must be inspected in extreme usage conditions (dust, salt, pollution). It is
advisable to carry out at least one operating during these inspections.

The components manufactured in galvanised sheet metal have been subjected to a painting
process to guarantee their performance against corrosion. It they are scratched, dented or
similar, they must be repaired to prevent corrosion.

6.1. VOLTAGE PRESENCE INDICATOR TEST

To carry out a test on the ekorVPIS voltage presence indicator, connect it to a 230 V, supply
source. To do this, the cubicle should be disconnected and with 4 mm terminals apply the
voltage between the phase test point to be checked and the ground test paint. There is no
polarity for the 230 V. socket, and therefore either the phase or the neutral can be
connected. The indicator is working properly if there is a luminous flashing signal. To test the
indicator properly, this check must be carried out in
the three phases.

The ekorVPIS indicator can be replaced if
necessary. To do so, the two screws on the upper
right and lower left side of the indicator must be
removed. Subsequently, the indicator can be
removed from the base without having to deenergize
the cubicle.

Figure 8.1: ekorVPIS connection mode

6.2. EARTHING PREVENTION ACOUSTIC ALARM CHECK

The proper functionality of the ekorSAS can be tested by connecting the ekorVPIS voltage
presence indicator to 230 Vac with 4-mm terminals placed in the indicator between the ground
test point and the phase L1 test point. Auxiliary power is maintained for 5 minutes and after
this time, the lever is placed in the earthing axis for switching, the alarm starts and stays on
for at least 30 seconds. It stops when the lever is pulled out. | f/

CEMEZABAL
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If necessary, the ekorSAS can be replaced since it is connected to the associated
components with two PCB connectors for friction adjustment:

One 3-pin connector (polarized) for the Voltage Presence indicator

One 2-pin connector for the lever microswitch

The process is as follows:

> ekorSAS replacement in CGMCOSMOS-V cubicles:
The process is as follows:

Loosen the screws holding the upper trim
and remove it.

Remove the operating mechanism cover.

Lightly press the ekorSAS'’s lower attaching
tabs to remove it.

Loosen the two connectors and replace the
broken unit, then reconnect it to the lever
microswitch (2-pin connector) and to the
voltage indicator {(polarized 3-pin
connectar).

Loosen the screws holding the
upper trim and remove it.

Remove the operating mechanism
cover.

Unscrew the ekorSAS’s lock
screws o remove it.

Loosen the two connectors and
replace the unit, then reconnect it
to the lever microswitch (2-pin
connector) and to the voltage
indicator (polarized 3-pin
connector).

Figure 6.2: ekorSAS device positioning in

ekorSAS

CGMCOSMOS cubicles

Figure 6.3: ekorSAS device positioning in
CGMCOSMOS-V cubicles

B

ORMAZ



¥ ekorSAS connectioni}-ﬂ*"

Connection to the fever
microswitch in the Earthing

shafl \

Connection to the Voltage
Presence Indicator

Figure 6.4: ekorSAS connecfion

%,

The driving mechanisms and other components outside the gas tank may re&'ﬂi\e_
preventative maintenance, and the intervals will depend on the existing environment
conditions {aggressive environments, dust, extreme temperatures, etc.) and must be
established according to the experience and responsibility of the installation.

Maintenance must be carried out every 5 years or 2000 operating cycles, except when
considered otherwise by the user together with Ormazabal's Technical — Commercial

Department according to the exploitation conditions.

The drive system, considered low maintenance, has a mechanical endurance of 10 000
operations.

a  Solvents used with pressurised air must not be used for general cleaning.

» The adjustment components such as: limiting shaft, shock absorber, plugs, nuts and
bolts, which have been sealed, must not be manipulated.

The estimated time for state of repair check is approximately one hour and it is necessary
to have the following tools ready beforehand:

s Loctite A-270
= Torgue Wrench

6.3. CGMCOSMOS-V CUBICLE PREVENTATIVE MAINTENANCE ‘i\}

X!

r  “Super-Lube” lubricant spray
= Antirust spray
Preventative maintenance must be carried out in accordance with the f Iloyng conditions:

= Circuit breaker open and earthing switch connected. -

= Auxiliary circuit supply cut.
= Disconnection of remote control equipments.

s« Check opening and closing springs are unloaded.

GERMAZEBEL



Visual Inspecfion

Check that the interlocking circlips, split pins and interlock refracting pins are correctly
in place and have not become loose or detached, paying special attention to those
pertaining to the main movement transmission chain.

Check that the adjustment sealed components are unchanged, in particular the
limiting shaft, and the securing nuts of the phase transmission and output shaft.

Take care that the connection cables are not close to transmission movement areas.

If the superficial protections are rusty or dusty, get the products indicated above,
paying special attention to the parts inside the chassis. transmissions, ratchets and
cams, taking into consideration operationability and aesthetics.

Bear in mind the number of operations on the meter, the installation date and the
location characteristics and, if this is the first service, even previous corrective
maintenance, for new inspections.

Estimated visual inspection duration: 10 minutes

6.3.2.

Verification Checks

The condition of the equipment must be checked carrying out 2 manual operations:

First:

Manual spring loading.

Check that it holds on the closing ratchet in a stable position and that the opening
retainer "returns” to below the retainer shaft quickly and with a minimum play of
2 mm. |

Close the circuit breaker.
Check that the opening retaining is stable.
Open the circuit breaker with the pushbutton station.

Second:

Load closing spring.
Close

Load closing spring
Open

Close and Cpen

If the cubicle is motorised, two motorised operations with coil (or coils) must be
carried out

First:

Load with motorisation
Check MO and M1 microswitches

CGRIMAZABALE
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= Check if the NC contacts are open with its control lever activated.

o Close with closing coil.
o Open with opening coil.
Second:
e | gad closing spring
v« Close with coil.
= Load closing spring.
= Open-Close and Open with coils.
If the cubicle has the ekorRPG protection unit, carry out the following check:
»  Energise the relay with 220 Vac (if it is not already energised).

= Bridge terminals G4 and G5 from the relay in accordance with the electrical diagram
of the ekorRPG protection unit

e Check that the circuit breaker opens.
»  Carry out 2 opening operations.

Estimated time: 20 minufes

6.3.3. Securing Nuts and Bolts Tightening Check

Ensure that all the nuts and bolts are not loose. Pay special attention to the bolted joint N,
supporting the frame, chassis support to the cubicle structure and those, which form the
driving mechanism structure.

It is necessary to check (manually with a standard spanner) if the connection needs the
application of the assigned tightening torque.

If any loose bolts are found, use Loctite A-270, and apply the rated torque corresponding to
its metrics. u

Estimated checking time: 10 minutes

6.3.4. Checking Settings

The driving mechanism is set by the manufacturer for the whole service life. Therefore, the
settings which shouid not be manipulated are sealed.

Limiting shaft main setting:

»  Check that it is not foose or without seal. Do not handle except in the presence of
Ormazabal's Technical — Commercial department. :

Shock absorber setting:
s Check that this is sealed.
Transmission to phases:
= |t is never manipulated. Check that it is sealed.

ORMAZABAL
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6.3.5. Lubrification

Lubricate all turning points of: shafts, bearings, bushings, roliers, and generally any sliding
components.

Use Super-Lube Teflon-based lubricant spray, with an application tube to ensure the product
is applied where it will be effective.

If any non-functional rust is observed on any component, apply antirust spray.

Do not use aggressive liquids such as corrosive solvents, etc., nor pressure air to remove
small particles or accumulated dust.

Estimated lime: 10 minttes

If any corrections have been made fo the driving mechanism, it is necessary to carry out the
check operations (section 6.4.4) of the entire cycle twice”.

Otherwise, a few operations are sufficient to evenly lubricate the components.

-

22 cymazabal's Technical - Commercial Department musl be notified with a report of any carrections carried out
for analysis.

-




7.1. SPARE PARTS AND ACCESSORIES

Although the cubicles are designed for a service life according to the [EC 60298 standard,
some components may have to be replaced and installed for different reasons. The following
is a list of these components:

= ekorVPIS voltage presence indicators
= Operating Mechanism

= ekorSAS Acoustic Alarm

= Levers

In the event of it being necessary to change any of the auxiliary parts indicated, the relevant
order for the spares kit shall be made and the corresponding, instructions followed in the
corresponding documentation.

7.2. ENVIRONMENTAL INFORMATION

7.2.1. Sulphur Hexafluoride SFg** \
The CGMCOSMOS cubicles are definad as a pressurised sealed system containing sulph
hexafiucride (SFs). \

SF, is included in the Kyoto Protocol's list of greenhouse effect gases list. SFghas a GWP of ¢ ‘_
22,200 units. )_éj;\

-

At the end of the product's life, the SFg content must be recovered for treatment and
recycling, preventing it from being freed into the atmosphere. The extraction and handling of
the SFe, must be carried out by specialised staff**.

E?ai This information is indicated on a label on the equipment.
P11 i doubl, contact Ormazabal's Technical - Commercial depariment.

DEMAEZABAL



7.3. ELECTRICAL CHARACTERISTICS OF THE B DRIVING MECHANISMS

7.3.1. Coils
The electrical ratings of coils and the auxiliary contacts for the switch position are as follows:

24 Vi, 48V,

The BR operating mechanism allows up to 2 NO + 2 NC contacts to be added for switch
status and 2 NO contacts for the earthing switch status.

7.3.2. Motorisations
The electrical characteristics are as follows:

-~/

24 Vo, 48 Vo, 110 V. and
125 Ve
220 vac

Rated voltag

fcild ag__i_"'jnai'um 9&_"h ‘iym 0f (,ubl(,le are supph@d wn,h IhP: mdel )
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Version: 1

REPORT OF PERFORMANCE

APPARATUS

CLIENT
MANUFACTURER
TESTED BY
DATE(S) OF TESTS

TEST SPECIFICATION

The busbar and three-phase three-position switch compartment of an SFy-
insulated metal-enclosed ring main unit cubicle

TYPE CGMCosmos-2LP-F SERIAL No. 24507001

24 kV ~ 630 A - 16 kA - 50/60 Hz

Ormazabal Distribucion Secundaria,
Igorre (Vizcaya), Spain

Ormazabal Distribucién Secundaria,
lgorre (Vizcaya), Spain

KEMA HIGH-POWER LABORATORY
Utrechisewag 310 - 6812 AR Arnhem - The Netherlands

14 February 2007

The tests have been cartied oul in accordance with the clienl's Instructions.
Test procedure and {est parameters were based on HEG 62271-200, Annex A

This report consists of 22 sheets in tolal,

This report falls under the scope of the accredilation cerificale . 020 of the Bulch Cauncit for Accreditation.

See information shoet (page 2),

© Copyrlgld: Only Integral repreduction of this repord, or repraduclicns of this page
accompanied by any page{s) on which are stated the entorsed ratings of the agparatus tested,
ara permitted withaut wrilten permisston from KERA, Electronlc coples Ine.p. PDFJormat of
seanned vorslon of this report may be avallable and have the status "for Informalion ealy”.
Yhe sealed and bourd verslen of the report s the oMy valld version.

KEMA Nedzijgna BV,

e TL SN R iced 0/10/2008

Managing Director

Armhem, 19 July 2007

304-07 f\
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Vergion: 1

[ 304-07 ] L INFORMATION SHEET ] Page 2 ]

1 Certificate

A Cerlificate conlains a record of a serles of type tesls carried out strictly in accordance with a recognized
standard. The equipment tested has fulfilled the requiremenls of this standard and the relevant ralings

assigned by the manufacturer are endorsed by KEMA. The Cerlificate is applicable only to the equipment

tested. KEMA is responsible for the validity and the contenis of the Cerlificale. —
The responsibllily for conformity of any apparatus having the same designation as the one tested resls {/ :
with the manufaclurer. The Cerificate contains the essential drawings and a description of the equipment \
tested.

Detalled rules are given in KEMA's Cerlification procedure, B

2 Report of Performance
A Repont of Performance conlains a record of one or more tests which have been carried ol according
to the client's Instructions. These tests are nol necessarily in accordance with a recognized standard. The

I :
test resulls do not verify ratings of the test object. ’“*"*-“fﬁ:;?bv\
KEMA issues three types of Reports of Performance: v

2.1 The tests hrave been carrfod out siriclly in accordance with ... The apparalus has complied with the
relevant requiremens.

This sentence wili appear on the front page of a Report of Performance if the tests have been performed '
in accerdance with a recognized standard, but the series of tesls does not completely fulfil the
requirements for a Certificale of Compliance {for example, i the number of test duties is not a complele
series of type tests), The Reporl contains verified drawings and a description of the equipment lesled.
Detailed rules are given in KEMA's Cerlification procedure, The condition of the test object afier the tests
Is assessed and recorded in the Kepori,

2.2 The lests have been carried out in accordfance with the client’s instructions. Test procedure and les(
paramefers were based on ...,

This sentence will appear on the front page of a Reporl of Performance if the nurber of tests, the test
procedure and the tes! paramelers are based on a recognlized standard and related to the ralings
assigned by the manufacturer. If the apparatus does not pass the tests such behaviour will be menlioned
on the front sheel. Verification of the drawings (if submitted) and assessment of the condition afler the :
lests is only done on the clienf's request.

2.3 The tesls have been carried oul according to the client's instrictions.

This sentence will appear on the front page of a Report of Performance i the tests, test procedwe and/or
test parameters are not in accordance with a recognized standard,

3 Standards
Wiien reference is made to a slandard, and the date of issue is not staled, this applies to the lalest issue,
including amendments which have been officially published prior lo the date of the lesls.

4 Official and uncontrofled lest documents

The official test documents of KEMA High-Power Laboralory are Issued in bound form. Uncontrolled
copies may be provided as Joose sheets or as a digital file for convenience of reproduction by the client.
The copyright has to be respected at all times.

5 Accuracy of measurement

In the lable of test results the measured quantities are given in three digits. This method of presentation
does not indicate an accuracy. The guaranteed uncerdainty in the figures mentioned, taking inlo account
the total measuring system, is fess than 5%, unless menlioned otherwise.

6 Qualified by RvA {Dutch Council for Accreditation)

KEMA High-Power Laboratory and High-Voltage Laboratory have been entered in the PRI

RvA-reglster for lahoratorfes under resp. Nrs. L 620 and L 218 for lhe tesling services Q N
N

as defined in the Field of Accreditation. ) ™
The accredilation is carried oul in accordance with ISOMIEC 17025, CONTROL: }][l\}\[f%ﬁé?%@()ﬂg
¥
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Versian: 1

[ 30407 ] [ IDENTIFIGATION OF THE APPARATUS TESTED ] [Pago4 ]

RATINGS ASSIGNED BY THE MANUFACTURER

Voltage 24 kv
Number of poles 3
Frequency 50/60 Hz
Normat current;

Bushar 630 A
Feeder circuit 6830 A
Shori-time withsland current: Peak withstand current:
Internal arc current 16 KAfor 1 s 416 kA

Ciassificalion JAC AFL

DESGRIPTION OF APPARATUS TESTED

The busbar and three-phase three-position switch compariment of an SFg-insulated metal-enclosed
ring main unit cublcle

Minimum pressure {or insulation at 20 °C 0,115 MPa
Maximurn pressure for insulation at 20 °C 0,13 MPa

LIST OF DRAWINGS

The manufacturer has guaranteed thal the equipment submilted for tests has heen manulaclured in
accordance wilh the following drawings.

KEMA has verifiad thal these drawings adaqualely represent the equipmen! (esled.

The following drawings are Included in this report:

DOC-2561 Rev. 01
DOC-2562 Rev, 01
DOC-2563 Rev. 01
DOC-2667 Rev. 01
DOC-2572 Rev. 01
DOC-2200 Rev. 01

CONTROL: 10/10/2008
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Version: 1

[— 304.07 ] [

GENERAL INFORMATION

) (s

THE TESTS WERE WITNESSED BY

Namao

Casado,J.M.

Osuna, J.A.
Rodriguez, J.

Salnz De La Maza, N.
Sehastian Martin, S.

THE TESTS WERE OBSERVED BY

Namao

Joma, RE.

NOTES

Company

Ormazabal Distribucidn Secundaria,
Igorre {Vizcaya), Spain

Company

KEMA,
Arnhem, The Netherlands

« The tests were recorded on regular-speed video and on hgh-speed video,

= During tests assembly was filled with alr at rated presure.

CONTROL: 10/10/2008

i
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REPORT OF PERFORMANCE 308-09

APPARATUS The cable compartment of a three-phase SFe-Insulated metal-enclosed
swiichgear assembly
TYPE CGMCosmos L SERIAL No. 31745101

24 kV - 630 A — 20 (KA - 50/60 Hz

1 See note on page 4.

CLIENT Ormazabal Distribucion Secundaria,
Igorre {Vizcaya), Spain

MANUFACTURER Ormazabal Distribucion Secundaria,
Igorre {Vizcaya), Spain

TESTED BY KEMA HIGH-POWER LABORATORY

Utrechlseweg 310 - 8812 AR Arnhem - The Netherlands

DATE{S) OF TESTS 12 March 2009 \é&

TEST SPECIFICATION The tests have been carried out in accordance with the client’s instructions.
Test procedure and test parameters were based on IEC 62271-200, Annex A,

This report applies only to the apparalus tested. The responsibility for conformity of any apparatus
having the same designations with thal tested rests with the Manufacturer.

This repori consists of 31 sheets in total.

This repott falls under the scope of the accreditation certificate L 020 of the Dutch Councli for Accreditation.
See Information sheet {page 2},

® Copyright: Only intagral reproduction of this report is parmitted without written
permlssion from KEMA. Electronic coples In e.g. PDF-format or scanped version of
this report may be avaliabla and have the status “for information only".

The sealed and bound varsion of tha report is the only valid verslon.

KEMA Nede TR B\
Ha ocHoBaHue un. 2 ot 33J1
R

KEMA T&D Testing Services
Managing Director

Arphern, 25 June 2008

Primied by col 1471172013
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{ 20809 ] { INFORMATION SHEET ] [ PageZ]

1 Cerlificate

A Certificate contains a record of a serles of type tests carried out strictly in accordance with a recognized
standard. The equipment tested has fulfilled the requirements of this standard and the relevant ratings
assigned by the manufacturer are endorsed by KEMA. The Certificate Is applicable only to the equipment
tested. KEMA is responsible for the validity and the contents of the Certificate.

The responsibility for conformity of any apparatus having the same designation as the one tested rests
with the manufaclurer. The Certificate contains the essential drawings and a description of the equipment
tested.

Detalled rules are given in KEMA's Cerlification procedure.

2 Report of Performance

A Report of Performance contains a record of one or more {ests which have been carried out according
10 the client's instructions. These tests are not necessarily in accordance with a recognized standard. The
test results do nof verify ralings of the test object,

KEMA issues three types of Reports of Performance:

2.1 The lests have been carried out strictly in accordance with .... The apparatus has complfed with the
relevant requirements.

This sentence will appear on the front page of a Report of Pedformance if the tests have been performed

in accordance with a recognized standard, but the series of tests does not completely fullil the

requirements for a Certificate of Compliance (for exampte, if the number of fest dufies is not a complete i
series of type tests). The Report contains verified drawings and a description of the equipment tested, ™
Detalled rules are given in KEMA's Certification procedure. The conditlon of the test object after the lesls,
is assessed and recorded in the Report. '

.

2.2 The tests have been carried oul in accordance with the client's instructions. Test procedure and test
parameters were based on ...

This sentence will appear on the front page of a Report of Performance if the number of tests, the test
procedure and the test parameters are based on a recognized standard and related to the ralings
assigned by the manufaciurer, if the apparatus does not pass the tests such behaviour will be mentioned
on the front sheet. Verification of the drawings (if submilted) and assessment of the condition after the
tests is only done on the client's request,

2.3 The lesis have been carried oul according ta lhe clienl's inslructions.

This sentence will appear on the front page of a Reporl of Performance if the tests, test procedure and/or test
parameters are no! in accordance with a recognized standard.

3 Standards
When reference is made lo a standard, and the date of issue is not stated, this applies to the latest issue,
including amendments which have been officlally published prior to the date of the tests.

4 Official and uncontrolfed test documents

The official test documents of KEMA High-Power Laboratory are issued in bound form. Uncontrolled
copies may be provided as loose sheets or as a digital file for convenience of reproduction by the client.
The copyright has 1o be respected at all times,

5 Accuracy of measurement

In the table of test resulls the measured quantitles are given in three digits. This method of presentation
does not Indicate an accuracy. The guaranteed uncertainty in the figures mentioned, taking into accoumt
the lotal measuring system, 1s less than 5%, unless mentioned olherwise.

6 Qualified by RvA (Dutch Council for Accreditation)

KEMA High-Power Laboratory and High-Voltage Laboratory have been entered in the
RvA-register for laboratories under resp. Nrs. L 020 and L 218 for the tesling services
as defined in the Field of Accreditation.

The accreditation Is carried oul in accordance with 1ISOIEC 17025,

Prluied by ol £4/88/72013
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IDENTIFICATION OF THE APPARATUS TESTED

{ 308.00 J

J ( Page 4 ]

RATINGS ASSIGNED BY THE MANUFACTURER

Vollage 24 kv
Number of poles 3
Frequency 50/60 Hz
Normal current:
Busbar 630 A
Feeder clreuit 630 A

Short-time withstand current:

Peak withstand current:

Main circuit 2021 kAfor1s 55 KA

Earthing circuit 2021 kAfor1s 55 KA

Internal arc current 20721 WkAfor1's 55 kA
Pressure for insulation 8F5 at 20 °C 0,13 MPa
Classification 1AC AFL

" |EC rating / Rating assigned by the manufacturer,

On request of the client the tests in this report have been based on a short-circuil current of 21 kA,

DESCRIPTION OF APPARATUS TESTED

The cable compartment of a three-phase SFe-insulated metal-enclosed switchgear assembly.

0,415 MPa
0,13 MPa

Minimum pressure for interruption at 20 °C
Maximum pressure for interruption at 20 °C

LIST OF DRAWINGS

On request of the manufacturer the following drawings are included in this report.
KEMA has not verified these drawings.

DOC-2685 Rev. 02

DOC-2864 Rev. 01 .
DOC-2830 Rev. 01 Wi
DOC-2879 Rev. 01
DOC-2866 Rev, 01
DOC-2867 Rey. 01
DOC-2868 Rev. 01

Prinied by coi 14/ /2013

e,
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( 308-09 J {

GENERAL INFORMATION

} (s

THE TESTS WERE WITNESSED BY

Hame

Sebastian Martin, S.

THE TESTS WERE OBSERVED BY

Nama

da Vries, G.J.

NOTES

For test purposes equipment filled with air at rated pressure for insulation Instead of SF¢ gas.

Company

Ormazabal Distribucidn Secundaria,
Igorre (Vizcaya), Spain

Company

KEMA,
Arnhem, The Netharlands

The tests were recorded on regular-speed video and on high-speed video.

‘L/E\,- "/LLK _,{

Printed by cci 14/13/2013
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REPORT OF PERFORMANCE 249-09

APPARATUS The busbar and switch compartment of a three-phase SFg-insulated metal-
enclosed swilchgear assembly, incorporating a switch-fuse combination

TYPE CGMCosmos P SERIAL No. 31756402
24 kV — 630 A — 20 " kA — 50/60 Hz

" 306 note on page 4.

CLIENT Ormazabal Distribucién Secundaria,
Igorre (Vizcaya), Spain

MANUFACTURER Ormazabal Distribucién Secundaria,
Igorre (Vizcaya), Spain

TESTED BY KEMA HIGH-POWER LABORATCORY

Utrechiseweg 310 - 6812 AR Arnhem - The Netherlands
DATE(S) OF TESTS 12 March 2009

TEST SPECIFICATION The tests have been carried out in accordance with the client's instructions,
Test procedure and test parameters were based on |EC 62271-200, Annex A.
&

This report applies only to the apparatus tested. The responsibility for conformity of any apparafus
having the same designations with that tested rests with the Manufacturer.

This report consists of 25 sheets in total.

This repart fails under the scope of the accrediation certificate L 020 of the Dutch Council for Accreditation.
See information sheet {page 2).

@ Copyright: Only integral reproduction of this reportls permitted without written
parmission from KEMA. Electronic coples in e.g. PDF-format or scanned version of
this report may be avallable and have the status “for information only".

The seated and bound version of the report is the only valid verslon,

KEMA NEW B.V.

Ha ocHoBaHwue 4n. 2 ot 33J14

P.G.
KEMA T&D Testing Services
Managing Director

Arnhem, 25 June 2008

Printed by BRO# wlvelatia\ois 24/09/32015
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IDENTIFICATION OF THE APPARATUS TESTED J 1 Page 4 l

[ 249-09 ] r

RATINGS ASSIGNED BY THE MANUFACTURER

Voltage 24 kV
Number of poles 3
Frequency 50/60 Hz
Normal current:
Busbar 830 A
Feeder circuit 630 A

Short-time withstand current:

Peak withstand current:

Version: 1

Main circuit 20/21 kAforis 55 kA

Earthing circuit 20/21 kAfor1s 55 kA

Internal arc current 20721 P kAfor1s 55 kA
Pressure for insulation SFg at 20 °C 0,13 MPa
Classification IAC AFL

) JEG rating / Rating assigned by the manufacturer.
On request of the client the test in this report has been based on a short-circuit current of 21 kA.

DESCRIPTION OF APPARATUS TESTED

The busbar and switch compartment of a three-phase SFg-insulated metal-enclosed switchgear

assembly, incorporating a switch-fuse combination. Eﬁ \
o ’

Minimurn pressure for interruption at 20 °C 0,115 MPa
Maximum pressure for interruption at 20 °C 0,13 MPa

LIST OF DRAWINGS

On request of the manufacturer the following drawings are included in this repott.
KEMA has not verified these drawings.

DOC-2685 Rev. 02

DOC-2869 Rev. 01

DOC-2870 Rev. 01

DOC-2871 Rev. 01

DOC-2872 Rev. 01

DOC-2873 Rev. 01

DOC-2930 Rev. 01

Frinted by i10# . wlvelatia\ads L4/05/201L5
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r 249.09 J [

SUMMARY:; Checking of the prospective current ] [ Page 7 ]

Test no, 0233;2
k1 kA 43,8
Peak value of current L2 KA 42,8
13 A | 568
L1 kA 19,7
Symmelrical current, beginning L2 kA 20,1
L3 kA 19,9
L1 kA 19,7
Symmetrical current, middle L2 kA 20,1
L3 kA 19,9
L1 kA 19,9
Symmetrical current, end L2 kA 203
L3 kA 20,1
L1 kA 19,8
Symmetrical current, average L2 kA 20,2
L3 kA 20,0
Average current, three phase kA 20,0
Current duration 8 1,11
21,0 kA
Thermal eguivalent during
1,06 s
Gas pressure at 20 °C MPa -

REMARKS

090312-4002 No visible disturbance.

s

N

v

Printed by 10#. wivelatia\eds 14/02/2005F
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REPORT OF PERFORMANCE 529-03

APPARATUS A three-phase SFg-Insulated ring main unit,
TYPE CGMcosmos-2L SERIAL No. K12520001

24 kV — 630 A~ 20 kA ~ 60 Hz

CLIENT Ormazabal y Cia S.A.,

Igorre {Vizcaya), Spain
MANUFACTURER Ormazabaly Cla S.A,,

Igorre (Vizcaya), Spain
TESTED BY KEMA HIGH-POWER LABCRATORY

Utrechtseweg 310 - 6812 AR Arhem - The Netherlands
DATE(S) OF TESTS 17" December 2003

TEST SPECIFICATION The tests have been carried out in accordance with the client’s instructions
Test procedure and fest parameters were based on |EC 62271-200, Annex

This report consists of 23 sheels in total.

This report falls under the scope of the accreditation cettificate L 020 of the Duteh Council for Accreditalion,

See Informalion sheel (page 1).
©® Copyright: Only integral reprodustion of this report, or reproductions of this page
accompanled by any page(s) on which are stated the endorsed ralings of the apparatus tested,
are permitted without wiitten parmission from KEMA. Electronlc coples in e.g. PDF-format or

scanned version of this report may bo avallabla and have the status “for informatlion only”.
The sealed and bound version of the repert ia the enly valid version.

KEMA Ne B.V.
Ha ocHoBaHwue un. 2 ot 33J1[

T
P.G.A. Bus
Manager High-Power Laboratory

Arnhem, 10" March 2004

Pristed by cel 14/137/2013
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[ £29.03 } ! INFORMATION SHEET J { Page1 ]

1 Cerlificate

A Certificate containg a record of a series of type tests carred out strictly in accordance with a recognized
standard. The equipment tested has fulfilled the requirements of this standard and the relevant ratings
assigned by the manufacturer are endorsed by KEMA. The Cerlificate is applicable only to the equipment
tested. KEMA Is responsible for the validity and the contents of the Cerlificate.

The responsibility for conformity of any apparatus having the same designation as the one tesled rests
with the manufacturer. The Certificate contains the essential drawings and a description of the equipment
tested.

Detailed rules are given in KEMA's Certification procedure.

2 Report of Performance

A Report of Performance contains a record of one or more tests which have been carried out according o
the client's instructions. These tests are not necessarlly In accordance with a recognized standard. The
test results do nol verify ratings of the test object.

KEMA issues three types of Reporis of Performance:

2.1 The tests have been carried oul strictly in accordance with .... The apparatus has complied with the
relevant requirements.

This sentence will appear on the front page of a Report of Performance If the tests have been performed
in accordance with a recognized standard, but the series of tests does not completely fulfit the
requirements for a Certificate of Compliance (for example, if the number of test duties is not a complete
serles of type tests). The Report contains verified drawings and a description of the equipment tested,
Detailed rules are given in KEMA's Certification procedure. The condition of the test object after the lests
is assessed and recorded in the Report.

2.2 The tests have been carried oul In accordance with the client’s Instructions. Test procedure and lesl
paramelers were based on ...,

This sentence will appear on the front page of a Report of Perfarmance if the number of tests, the test
procedure and the test paramelers are based on a recognized standard and related 1o the ratings
assigned by the manufacturer, If the apparatus does not pass the tests such behaviour will be mentioned
on the front sheel. Verification of the drawings (If submitted) and assessment of the condition after the
tests is onty done on the client’'s request.

2.3 The tests have been carrfed oul according to the client’s instructions.

This sentence will appear on the fronl page of a Report of Performance if the tests, test procedure and/or
test parameters are nol in accordance with a recognized standard,

3 Standards
Whan reference is made to a standard, and the date of issue is not stated, this applies to the latest issue,
including amendments which have been officially published prior to the date of the tests.

4 Official and uncontrolled fest documents

The official test docurents of KEMA High-Power Laboratory are issued in bound form. Uncontrolled
copies may be provided as loose sheels or as a digital file for convenience of reproduction by the client.
The copyright has fo be respected at all times.

5 Accuracy of measurement

In the table of test results the measured quantilies are given In three digits. This method of presentation
does not indicate an accuracy. The guaranteed uncertainty in the figures mentioned, taking into account
the total measuring system, is less than 5%, unless mentioned otherwise.

6 Qualified by RvA (Dutch Couricil for Accreditation) 3
KEMA High-Power Laboratory and High-Voltage Laboratory have been entered in the

RvA-register for laboratories under resp. Nrs. L 020 and L 218 for the testing services @i\\
as defined in the Fleld of Accreditation. St | NN

The accreditation is carried out in accordance with ISO/IEC 17025. Hl
Wi

tritited by cci 34/831/2013
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P
{ 529-03 } % IDENTIFICATION OF THE APPARATUS TEBTED ]

g

Page 3 ]

RATINGS ASSIGNED BY THE MANUFACTURER

Voltage
Number of poles
Frequency
Normal current:
Main busbar
Feeder circuit
Short-time withstand current;
Maln circuit 20kAfor1s

Earthing circuit 20kAforts

Classification IAC

Internal are 20 kAfor 1s (1)

{1) Tesls carriedoutat 21 kA - 15

DESCRIPTION OF APPARATUS TESTED

A three-phase SFg-insulated ring main unit.

DRAWINGS

24 kv
3
50 Hz

630 A
630 A
Peak withstand current:
50 kA
50 kKA
AF
50 kA peak

[
%

According to the client the following drawing number(s) refer.

KEMA has not verified these drawings.

DOC-2149 Rev. 1
DOC-2145 Rev. 1
DOC-2146 Rev. 1
DOC-1449 Rev. |

Printed by ool 1a/34/2003
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[__ 528-03 } f

GENERAL INFORMATION

THE TESTS WERE WITNESSED 8Y

Name

Mena, M.
Rodriguez, J.
Sebastian, M.

THE TESTS WERE OBSERVED BY

Name

Jorna, R.E.

NOTES

o The tests were recorded on regular-speed video and on high-speed video.

Company

Ormazabal y Cia S.A.,
igorre (Vizcaya), Spain

Company

KEMA,
Amhem, The Netherlands

e

Printed by cci 34/1L/2013
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TEST REPORT

PERFORMED TEST

OBJECT TESTED

STANDARD

MANUFACTURER

DATE OF TEST

TEST SPECIFICATION
Pages 1%
Annsxes 1

DRmaZaaal Corporate Teshnodogy. Parg

i
?'E\/V%‘”“’/i‘”‘?

Eorpavats Technolegy

31009211-3GRB

internal arc lest, 21 kA-1s AFL

The cable compartment of a thres-phess metal-enclosed SF6-
Insuiated switchgear assembly.

TYPE SERIAL Neo.

CHMUCosmos-L 31009211-M5

IEC 82271-200:2003

ORMAZABAL

i of Dclober 2010

The test object was submitled o the requesiad lests, according lo
the procedures specified in the above meniioned Standard and fhe
chient's Instuciions.

VERYFIED BY AF;PRC)VED BY

Ha ocHoBaHue 4un. 2 ot 33/11

LR

Amareblela-Etwano, 17 of January 2017

Sdroeta 74, 48340 Amorebela-Chiano (Vizeays) Spaln

Prinded by ROMAw |velatla\eds 14/68 /2015
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AR
Cerpoavate Tochnalegy

IDENTIFICATION OF THE TEST OBJECT 31000211-3GB
RATED CHARACTERISTICS
Manufacturer ORMAZABAL
Designation CGMCosmos
Type CGMCosmos L
Serizl number 31008211-M5
Rated vollage 24 kV
Rated current 630 A
Fiaquency 50/80 Hez
Rated short-time withstand current 21 kA E
Rated péak wilhsiand curren! 546 kA
Rated duratlon of shotl-clreuit is
Raled 5F8 prassure 1.8 bar
IAC Classification AFL 4
DESCRIPTION

The cable compartment of a three-phase matal-enclosad SFE-insulated swilchgear assembly,

ORAAFREAL Corparale Techmolagy, Pamue Emgresariat Boroa Parcela 247 48340 Amaoreb

pAAA_

eta-CU3na TN

v

f'/'

" grlfled by :0%.wivelatia\eds 14/G8/2015
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GRMAZABAL o

Cerpoyate Techuology
SUMMARY OF TESTS 31609214-3G8
FERFORMED TEST
The test object was submitted to an Internal arc test with an expected currént vatue of 21 kA anid an
expacted pealk current value of 54.6 kA dufing 1 second.
The Indicaters used in the test were A accessibllity class as Indicated In clavse A3.3 of annox A |EC

62271-200:2603.

RESULTS TABLE

Registar number T310?§21 1
Peak vajue of current, 2 phase kA 44.37
Symmetrical cuireni, 2 phase, average kA 18.34
Luration, 5 1.003

CONCLUSBIONS

The acceptance criterions from |EG 6227 1-200:2003 Annex A clause, A6-are applied:

A acoessibitity:

Criterion Mo, 1 Correclly seclred deors and covers do nol opeh, PASSED

Criterion Ne, 20 No material fragmentation of the enclosure occurs within the time spedgiiied
for lthe test, Projections of small parts, up o an Individual mass of 80g, are accepled.

PASSED

Criterion No. 3! Arcing toes not cause holes i the accessible sides up to a height of 2m.

PASSED

Criterion No. 4:Indicators do not lgrlle due 1o the effect of hot gases. PASSED

Critarion Nea. 5: The enclesurs remains conneclad Lo lis earihing point. PASSED

The tesi was PASSED.

ORMAZABAL Corporate Techinalogy. Paigue Empresarizl Barpas Parcala 24; 48340 Amoreliela £ 1x

A

S

i1

T
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GRMAZABAL 13

Eorperate Techuology

TEST REPORT 31009211-4GB

PERFORMED TEST Fmarnal arc lest, 21 kA-1s AFL

OBJECT TESTED The busbar  and three-phase  three-position  switch-fuse
comblnation cormpariment of an SFE-nsulated  metal-enclosed
swichgear assembly.

TYPE SERIAL No.

COMCosinos L 3100921106 :
STANDARD IEC 62271-200:2003 i:
MANUFAGTURER ~ ORMAZABAL \
DATE OF TEST 1 of October 2010

TEST SPECIFICATION The iest oblec! Was submilied to the requested tests, according to
the procedures specifisd In the above mentioned Standard and the
client's instructions.
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GRMAZABAE i

Cerperafe Vechnelogy

IDENTIFICATION OF THE TEST OBJECT 31009214-4GB

vorainr i

RATED CHARACTERISTICS

Manusacturer ORMAZABAL
Designation CGMCosmos ¥
Type COeMGosmos 1.

Serial number 3100921 1-M8

Rated voltage 24 kv

Rated current B30 A

Freguency BOIGO Hz

Rated shori-ime withstand cureen! 21 kA

Rated peak wilhstand currant 54.6 KA

Raled duration of shorl-ciréuit 1%

Rated SFE pressure 1.3 ber

IAC Classification’ AFL

DESCRIPTION

fhe busbar and three-phase three-position swilch-fuse combinallen compadmaent of an SF6-
instdfated metai-enclosed switchgear assembly,

G

(IR

QRMAZABAL Gd;}}mgte Tacknotogy, Pamee Bmpesadisl Boioa Barots 24, ABaad Amorekisla-Eixano (‘-,’izc‘.éya} Bgain,
Prinfad by B wivelatinads 3408/ 2005
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SRALABAL 611

Carperate Technology

SUMMARY OF TESTS 31009211-4GB
PERFORMED TEST
The losl object was submiitad to an intermal arc lest with an expected current value of 21 KA and an

expecied peak current value of 54,6 kA during 1 second.

The indicators used in the tast were A accessibility class as indicated in clause AJ.3 of annex A IEC

6227 1-200:2003,
RESULTS TABLE ‘

131009214

Register number 15
R | kA 45.28 i

Peak value of surend 8 | kA 42,74
T LKA -55.60 £
R KA, 21.90

Symmetilcal currant, phase average S 1 KA 2191

e e - T_§ KA 2164

Duration s | 0,965 -

CONCLUSIONS

The aceeptance criterions from 1EC §2271-200:2603 Annex A clause. A5 are applisd:

-A accassibility:
Giiterion No, 1: Correctly secured doars and covers do not open. PASSED
Criterlon No. 20 No msterial fragmentatlon of the enclosure coours within the time specified

for the test, Projections of smalt parts, up lo an individual mass of 80g, are accepled.
PASSEL}

Critarton No. 3 Arcing dozs not cause holes in the accessible sldes up lo & height of 2m,
PASSED

Criterion Mo, 4indicatars do not Ignite due {o the effect of hol gases. PASSED

Criterion Ne. 5: The enclosure remains connected to is earthing paint. PASSED

The test was PASSED.

o

OREAAZABAL "{:r:r[i:iia(e 'Tet;h:ﬁ:]:}g;y. Farque Bingresarisl Boroa Parcada 24, 48340 Mhorebiets-Fixana [Vl?,c&}'a} Spain,
v g {

Y
A

Fintad by B2 wivelatia\eds 14/09/2015

555




E

velabia

116

This Document is an English translation, performed by ORMAZABAL, of the original Technical Annex of Accreditation

WO EEI2E

Rev.5, dated 08/09/14.

hitps:/lwww.enac.es/documents/7020/bbadee89-debf-4f8c-h788-6f21{82a1132

(UNE-EN Standards, are the official versions of the corresponding edition of EN Standards)

SCOPE OF ACCREDITATION

ORMAZABAL CORPORATE TECHNOLOGY A.LE.

Address: Parque Empresarial Boroa, Parcela 3A; 48340 Amorebieta-Etxano (Bizkaia) SPAIN

Is accredited by the ENTIDAD NACIONAL DE ACREDITACION, according the criteria collected in EN
ISO/IEC 17025:2005 (CGA-ENAC-LEC), for performing the following tests on:

Electrical Distribution Equipment

Category 0 (Tests in the permanent laboratory)

High-
voltage/low
voltage
prefabricated
substation

Dielectric tests:

= Power Frequency: up to 100 kV
= | ightning Impulse: up to 288 kV
Temperature-rise tests

Short-time and peak withstand current tests
on main and earthing circuits: up to 80kA/3s

Internal arcing test: up to 40kA/1s

1IEC 62271-202:2006
IEC 62271-202:2014.

UNE-EN 62271-202:2007.

Degrees of Protection IP:
from 2X up to 4X
from X3 up to X6

IEC 60529 :2001
IEC 60529 :2003 CORR.
IEC 60529 :2007 CORR.

Degrees of Protection IK:
from 06 up to 10

IEC 62262 :2002

ORMAZABAL Corporate Technology. Parque empresariat Bo

f\;/

Parcela 24; 4'8_345_.Am0rebi

ta; txano (Bizkaia) Spain.
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W

Dielectric tests:

* Power Frequency: up to 100 kV

e Lightning Impulse: up to 288 kV

= Partial discharge measurement: up to
100 kV and up to 2pC

Temperature-rise tests

Measurement of the resistance of circuits

IEC 62271-102:2001

IEC 62271-102: 2002
CORRIGENDUM1

IEC 62271-102: 2003
CORRIGENDUM 2

IEC 62271-102: 2005
CORRIGENDUM 3

IEC 62271-102/A1: 2011
IEC 62271-102/A1: 2012

Alternating . . CORRIGENDUM 1
current Operating and mechanical endurance tests [EC 62271-102/A18A2:2013
disconnectors '
and earthing Short-time and peak withstand current tests
switches on main and earthing circuits; up to 80kA UNE-EN 62271-102:2005
Test to prove the short-circuit making UNE-EN 62271-102:2005
) : ERRATUM 2011
performance of earthing switches: up to UNE-EN 62271-102/A1:2012 A
40kA ' "
Degrees of Protection IP: IEC 60529 :2001
from 2X up to 4X IEC 60529 ;2003 CORR.
from X3 up to X6 IEC 60529 :2007 CORR.
Degrees of Protection IK: IEC 62262 :2002
from 06 up to 10 '
Dielectric tests: -~
= Power Frequency: up to 100 kV ) ™
s Lightning Impulse: up to 288 kV s
= Partial discharge measurement: up to IEC 60265-1:1998 Ny
100 kV and up to 2pC IEC 66265-1:2000
CORRIGENDUM
Temperature-rise tests IEC 62271-103:2011
IEC 62271103
High-voltage Measurement of the resistance of circuits CORRIGENDUM 1. 2013.
switches for Mechanical operating tests UNE 60265-1:1999.
rated voltages .
above 1 kV and UNE 60265-1:2005
less than 52 kv | Short-time and peak withstand current tests | CORRIGENDUM
on main and earthing circuits: up to 80kA | UNE-EN 62271-103:2012
Making and breaking tests: up to 2500MVA,
36kV
Degrees of Protection IP: IEC 60529 :2001
from 2X up to 4X IEC 60529 :2003 CORR.
from X3 up to X6 IEC 60529 :2007 CORR.
Degrees of Protection IK: .
from 06 up to 10 IEC 62262 :2002
ORMAZABAL Corporate Technoiogy’z--Parq:g pfe:sla‘r‘i_?l B?an-P
;‘{! ﬁwﬁfi 557
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Dielectric {ests:

®  Power Frequency: up to 100 kV

e |ightning Impulse: up to 288 kV

= Partial discharge measurement: up to
100 kV and up to 2pC

Temperature-rise tests

Measurement of the resistance of circuits

IEC 62271-100:2008

IEC 62271-100/A1:2012
IEC62271-100/A1
CORRIGENDUM 1 :2012

UNE-EN 62271-100:2003.

High-voltage UNE-EN 62271-100/A1:2004
Alternating Mechanical operating tests UNE-EN 62271-100:2004
current circuit- ERRATUM
breakers Short-time and peak withstand current tests: | UNE-EN 62271-100/A2:2007
up to 80kA UNE-EN 62271-100:2011
UNE-EN 62271-100:2011/
Making and breaking tests: up to 2500MVA, | Version Corregida Abril 2014
36kV
Degrees of Protection [P: IEC 60529 :2001
from 2X up to 4X IEC 60529 :2003 CORi’\
from X3 up to X6 IEC 60529 :2007 COR
Degrees of Protection IK: )
from 06 up to 10 IEC 62262 :2002 %\‘
Dielectric tests: j
=  Power Frequency: up to 100 kV
e Lightning Impulse: up to 288 kV
= Partial discharge measurement: up to ‘“(f
100 kV and up to 2pC pE
A.C. metal- Temperature-rise tests IEC 62271-200: 2003
enclosed IEC 62271-200: 2011,
switchgear and | \jeasurement of the resistance of circuits
controlgear for UNE-EN 62271-200:2005

rated voltages
above 1 kV and
up to and
including 52 kV

Mechanical operating tests

Short-time and peak withstand current tests:
up to 80kA

Internal fault test: up to 40kA/1s

UNE-EN 62271-200:2012.

Degrees of Protection IP:
from 2X up to 4X
from X3 up to X6

IEC 60529 :2001
IEC 60529 :2003 CORR.
IEC 60529 :2007 CORR.

Degrees of Protection IK:
from 06 up to 10

IEC 62262 :2002

ORMAZABAL Corporate Technolegy. Parque empresarial Boro

7

g\f“"/““"““‘“%

; .24: 4834Q A{ﬁorebiela-

{Bizkaia) Spain.
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High-voltage
switchgear and
controlgear

Dielectric tests:

= Power Frequency: up to 100 kV

= Lightning Impulse: up to 288 kV

= Partial discharge measurement: up o
100 kV and up to 2pC

Temperature-rise fests
Measurement of the resistance of circuits
Mechanical operating tests

Short-time and peak withstand current tests:
up to 80kA

IEC 62271-1:2007
IEC 62271-1/A1:2011

UNE-EN 62271-1:2009
UNE-EN 62271-1/A1:2011.

UNE-EN 60694:1998.
UNE-EN 60694:1999
CORRIGENDUM
UNE-EN 60694/A1:2002
UNE-EN 60694/A2:2002

Degrees of Protection |P:
from 2X up to 4X
from X3 up to X6

IEC 60529 :2001
IEC 60529 :2003 CORR.
IEC 60529 :2007 CORR.

Degrees of Protection IK:
from 06 up fo 10

IEC 62262 :2002 é

Power
transformers

Routine tests

IEC 60076-1:1993.

IEC 60076-1/A1:1999
IEC 60076-1:1997
CORRIGENDUM 1

IEC 60076-1:2011
UNE-EN 60076-1:1998.
UNE-EN 60076-1/A1:2001

UNE-EN 60076-1!A12:2002“‘f

UNE-EN 60076-1:2013

A

IEC 60076-2:1998.
IEC 60076-2:1 IEC 60076-
Temperature-rise tests 3:2013998 ERRATUM 2006
IEC 60076-2:2011
UNE-EN 60076-2:2013.
{EC 60076-3:2000.
Dielectric tests: Eg;ggg;nﬁoﬁi
= Separate source AC: up to 100kV EC 60076-3:2013
= |nduced AC -
= Lightning Impulse: up to 288kV UNE-EN 60076-3:2002.
UNE-EN 60076-3:2006
ERRATUM
IEC 60076-5:2006

Ability to withstand short circuit

UNE-EN 60076-5:2002
UNE-EN 60076-5:2008

ORMAZABAL Corporate Technology. Parque empresarial Boroa Parcela 24; 48340 Amorebieta-Etxano (Bizkaia) Spain.
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Degrees of Protection IP:
from 2X up to 4X
from X3 up to X6

IEC 60529 :2001

IEC 60529 :2003 CORR.
IEC 60529 :2007 CORR.

Degrees of Protection IK:
from 06 up to 10

IEC 62262 :2002

Requirements

for Subsurface,
vault and Pad-
Mounted Load-

Dielectric tests:

»  Power Frequency: up to 100 kV

» Lightning Impulse: up to 288 kV

= Partial discharge measurement: up to

interrupter 100 kV and up to 2pC
switch-gear and | Temperature-rise tests }
fused load- Measurement of the resistance of circuits IEEE C37.74:2003.
interrupter Mechanical operating tests
switch-gear for | Short-time and peak withstand current tests
alternating oh main and earthing circuits: up to 80kA
current systems | Making and breaking tests: up to 2600MVA,
up to 38 kV 38kV _
Dielectric tests:
= Power Frequency: up to 100 kV
= Lightning Impulse: up to 288 kV
= Partial discharge measurement: up to
100 kV and up to 2pC
Automatic Temperature-rise tests
circuit reclosers | Measurement of the resistance of circuits /1
and fault Mechanical operating tests IEEE C37.60:2012 «— ()
interrupters for | Short-time and peak withstand current tests hd
alternating on main and earthing circuits: up to 80kA IEC 62271-111:2012
current Making and breaking tests: up to 2500MVA,

Systems up to
38 kv

38kV:

= |ine charging current and cable charging
current interruption tests

» Making current capability

= Rated symmetrical interrupting current
tests

Degrees of Protection

A

ORMAZABAL Corporate Technolegy. Parque empresarial Boroa Parcela 24; 48340 Amarebieta-Etxano (Bizkaia) Spain.

560




6/6

Metal-Enclosed

Dielectric tests:

= Power Frequency: up to 100 kV

= Lightning Impulse: up to 288 kV

= Partial discharge measurement: up to
100 kV and up to 2pC

Temperature-rise tests

Measurement of the resistance of circuits

Mechanical operating tests

Interrupter Short-time and peak withstand current tests |IEEE €37.20.3:2013
Switchgear on main and earthing circuits: up to 80kA IEEE €37.100.1:2007
(1kV — 38kV) Making and breaking tests: up to 2500MVA,
38kV:
= Line charging current and cable charging
current interruption tests
= Making current capability
= Rated symmetrical interrupting current
tests '
Degrees of Protection
Degrees of Protection |P: IEC 60529:2001
from 2X up to 4X IEC 60529:2001
Electric and from X3 up to X6 CORRIGENDUM 1:2003 {/
Electronic IEC 60529:2001
Equipment CORRIGENDUM 2:2007
Degrees of Protection IK: IEC 62262:2002

from 06 up fo 10

ORMAZABAL Corporate Technology. Parque empresarial Boroa Parcela 24; 48340 Amorebieta-Etxano (Bizkaia) Spain.
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CnuchK Ha NPOTOKONKY OT TUNOBY U3NUTaHUA Ha KPY CGCOSMOS, nponsBogcTBo Ha

ORMAZABAL
CepueH No Onncaxue Craugapr AkpeguTipana
nabBopaTopus
24507001 Wsnutanwe Ha  BbTpewHo Ke. ¢ | IEC 62271-200, KEMA
eneKkTpuyecka Awra, xnacucuxauywa I1AC | Annex A
AFL 16 kA/1 s
31745101 Wanutanme Ha BbTpewHo ko, ¢ | IEC 62271-200, KEMA
enexTpudecka agwra, knacudukauymsa IAC | Annex A
AFL 20/21 kA/1 s
31756402 ManutaHue Ha BBbTpelwHO Kc. ¢ | IEC 62271-200, KEMA
enexrpuuecka fAvra, knacudukauus 1AC 1 Annex A
AFL 20/21 kAl s
K12520001 Msnutanne Ha BeTpewHo ke ¢ | IEC 62271-200, KEMA
enekTpudecka awra, knacwdbukaums IAC | Annex A
AF 20 kA/1 s
31009211-M5 | ManutaHue Ha BuTpewHo Kc. ¢ | IEC 62271-200 ORMAZABAL
eneKkTpuyecka pnbra, wnacucpurkauun [AC Corporate Technology
AFL 21 kA/1l s
31009211-Mé | Wanwtaume Ha  sbTpeluHo ke, c | IEC 62271-200 ORMAZABAL e
enekTpudecka Avra, Knacudwmkaums IAC Corporate Technolog )
AFL 21 KA/t s (

:://\\/”Q‘Jbﬂ‘w’&;
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AEKITAPALUWA

Ha ocHoBaHwue 4n. 2 ot 33J1[
Donynoanunecadara HATAULIA KOCTAIWMHOBA HEWIEBA,

Ha ocHoBaHwue 4n. 2 ot 33J1[ A, agpec.

B KG4ecTBOTO CW Ha VanbnAWTENEH AnpeKTop Ha ,bIA-NAYLP"

Aeknapupam, Ye:
fMipepsupeHure 3a fpoctaeka oT Hac KPY COpH nopnexar Ha peuwwninpase B 3aBoga-

npoumasofuren ORMAZABAL ~ Wcnanmsa  cheg watuvyake Ha eKCNAoaTaUWOHHWA JXUBOT Ha

ChLOPBMeHWATA,

rp. Cohus

e E

05.01.2018 1. TR
Ha ocHoBaHue un. 2 o1 33114

Harawa Heluesa'

ManenHuTeneH gapeRTopl,_ 1T 7
Y St
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4.8. TNPOBEPKA 3A HANTMYUETO HA HARPEXEHUE W CIMMACYBAHETO HA
®A3UTE

3a pa ce NOTBBLPOM APABUNHOTO CBbp3BaMe Ha kabernwte 3a CH KbM tukadoBeTe C M3IBOMM B
TpaHcdopMaTopHaTa noactaHuua, TpaGea Aa ce U3NON3Ba ypenobT 3a cpaBHABaHe Ha dasuTe
ekorSPC!™ ot Ormazabal.

Hal-Hanpeg cBbpieTe YepBeHnTe Kabenu Ha Mofyna ekorSPC KbM TOYKWTE 33 MBNUTBaHE Ha
culaTa thasa Ha choTeeTHUTE Moaynu ekotVPIS! a yepuna kaben — kbM TouKaTa 38 UBNUTBAHE
Ha 2asemsaBaHeTo. Toea geAcTeme TpAbORa Aa ce NOBTOPKM 3a BCMIM thasy L1, L2 v L3,

Durypa 4.46: ekorSPC

CurnacyBaHe Ha (hasuTe Npu CpaBHABaHe Hectrn. Ha thasuTe Npy cpaBHABaHe

e

HAMA uHavkauus Ha ypeaa 3a cpasHaBaHe NMA vHprKaliva Ha ypeda sa cpaBHsaBaHe, .

[l OnuroHanHe Worat 4a ce ManoenaIsaT ki GPyi ype,rm 3a chacHasalie Ha diasn, ceBuecTuin ¢ (FC 619568,
P gy pasnen L4.7. ekorVPIS - ﬁ’nﬁyn FE urf cu.;u;? HAHPIRUC N2 HANPEAEHUS, |

GRAAZABAL

f\/“/«“’ﬁ_/{=
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AEKJAPAIUSA 3A CHbOTBETCTBHE

Ha ocHoBaHue un. 2 ot 33J1[
Jonynognucanusat Auton Meanos Mnues, oT
MHBHa ocHoBaHue un. 2 ot 33N B KAUECTBOTO MM Ha Mpeactasiseamy .MU 237 EQOJT

NEKJIAPUAPAM:

[peanaranute ot $pupma ,,MHI" 23”7 EOOJL - Kommaktan KPY B metanen mkad 12/24(25) kV,
630 A, 16 kA, ¢ SF6 wm3omanms, ¢ TOBapOBU HPEKBCBAYM, MPOM3BOACTBO Ha Ormazabal —
Henanug, c©bOTBETCTBAT HA M3UCKBAHHATA HA CTAHJAPTHTE, [OCOYEHH B naparpad
,CBOTBSTCTBHE HA MPEAAOKEHOTO H3IBIHEHWE ChC CTAHAAPTH3ALMOHHHTE JOKYMEHTH' Ha

HAcTOsLIAaTa TPHIKHA NpoLeaypa:
»HOCTABKa U MOHTXK Ha 6eTOHOBM KOMNNEKTHN TpaHcdopmaTopHu nocToie (BKTN)* ¢ ped. Ne
PPD 18-063

MspecTHo MU €, 4e IIpH AcKIapHpalie Ha HEBEPHY JIAHHH, HOCS HAKA3aTeIHA OTTOBOPHOCT 110 ‘.
313 or HK. |

Ha ocHoBaHue 4. 2 o1 33/14

06.08.2018 r.

(Xwroy Hies)

i .,
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N
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BUIPJAL, C.A. JOKJIAJIHOMEP  CTPAHHMLA HOMEP
IMoapasaenenie na 111640 1/2779
YPBAP MHXEHHUEPOC, C.A,

JHOKJAJZ OT U3IIUTBAHETO 3A OIIEHKA HA
CEM3MHUYHATA YCTONYUBOCT HA
,, CHCTEMATA CGM COSMOS L+P+V*
HA OPMACABAJIL C.A.

JABEJIEXKA: Cvenacno pasnopedbume sa mouxa 3.10.2 om Cmandapma ISO-IEC 17025:2005
CAEO8A O Ce HARPAsl cHeOHOMO NPEOYNpPelcoen e,

L4 .PBE'_})J?]”GH?HH’IG Oft  HACMOAUINA QOKAAO ce oMHAacAt eOUHCHIBEHO U UBKMOYUIMETHO 3

ROONOCEHIINE HA USRLINEANE 06pa31;u.

e 3abpansed C¢ NOCMUYHOMO WY WTOCHIHO Gb3NpON3eedcOoane HA mosy OJoxymenn bes
HUCMEHOMO paspeuienye om CHpand Hd Rabopaniopuama.

Jata Hzsnpmmn: ITposepun:
HeYyemae HEYeRnAne
naonc neomc

27.09.11 Xyan Aumonio Anbepmo
IEPEC KOPAT

BHPJIAB, C.A.
Hoapasaerene va YPBAP HHXEHUHEPOC, C.A.

I
HHayceTpnaiaHa zoua Acteacy  www.virlab.es i
3ona B, Crpana 44 Email;virlab@urbar.com
26159 Acreacy (I'nmyckoa) Ten.: +34 94369 1500
HCIIAHHA Pakc: +34 943692667 |

Kpvewn nevam na BHPJIAB, JIABOPATOPHA 34 BHEPAIIHOHHH H3ITHTBAHHA
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BHPJIAE, C.A. JOKJIAJlHOMEP  CTPAHMLIA HOMEP

Hoapasaeaenne Ha 111640 33/279
YPEAP HHXEHHEPOC, C.A.

12.0.- SAKJIFOYEHNS

Pasnpeaenurtenuara ypejba ,CHCTEMA CGM COSMOS L+P+i% na OPMACABAJL, CA,,
cwcraBeHa ot Tpu (3) Kwauu, cvriiacHo deprexx Homep DOC-3410, Tlpepasrnexcnane 01 or jara
08.04.11 rojg., ¢ XapakrepHcTAKH, oOnMMcand B Todka 3.0, KoATO e mnpeanasHadeHa 3a
HOJACTAHITUK U TPAPOINOCTOBE, e nopnoxeHa Ha CEeHIMHYHY H3[WTBAHUEA, KAKTO €
nocoucHo B o6scHeHaTa B Touka 8.0 mpoueaypa, B choTBeTcTBHE ¢ eBponelickus crangapT UNE EN
60068-3-3 or 1994 rop., cranpapra NSR-98 (Konymbus), crennduranunte ETGI-1020 (Munn), E-
SE-010 (Bnersis) 1 NSP-420 (Beueijyena), KakTo ¥ B3 0CHOBA Ha aMepHKkaHcexuTe cTapgapTa IEEE-
344 or 2004 rop. u IEEE-693 ot 2005 roa,

B Touka 11.0 ca onmcand pesyntaTHTE OT M3NATBALMATA, UIBBPUIEHH 10 OTHOWEHHE HA
pastpenenuTentata ypen6a. ChophKeHHETO € H3IbPIKAA0 YAOBICTBOPUTENIHO H3NHNTBAHKATE, 6e3 no
HEFO JIa ¢a OTKPHTH aHOMAMNU HIIH CTPYKTYPHH MOBPE/IH.

BJMHCTREHOTO OTKJICHEHKE, OTIETEHO 110 BPEMe HA H3MUTBAINLATA, ce Habmoaapa opy usnureade N°
21, MHOro4ecTOTHO CEM3MHYUHO HM3OHIBAHe OT HHBO S2, M3BBPLIEHO IO NOCOKA YZ, cCHIpAHUYHO
CTIpAMO pasTpeleltuTeNHaTa ypeada H eJHOBPEMERHO ¢ TOBA REPHIUKANHO, B PE3YJITAT HA KOGTO €&
HoAYYeHH MHKpoJie(opMaliHl CBC CTOHHOCT Io-BHcoka oT 1000 (1198), ToecT mo-BHCOKa OT
MaKCHMATHO JOMYCTHMATA CTOMHOCT, IO eaHa or yetkpute neHTH (G4), NocTaBeHM B OCHOBATA Ha
ChOPBKECHUETO.

C 1en HaMansBaHe Ha HANPEKEHHETO B CHOPBKEHHETO e yeeauueH Opost Ha Gonrosere or 12 Ha 18
(¢ o aBa (2) Ha KIeTKA), ¢ KOSTO MAKCHMAanRHUAT Opoil MuxponedopMalliy Opi M3MATBane N° 22
cnaga of 1198 na 719 npu npanarade Ha CeIOTO HHBO KaTo NpH H3nuTBaHe N° 21,

B HIPUIOXKEHHE I ca npeacragedy B "paduyHa GopMa NaHHHTE OT CEH30OPHTE 3a U3MEPBAHE Ha
MeXaHIIHA AedjopManui, oTUCTCHE B Pe3yNTaT Ha MHOTOYECTOTHHTE H CHHYCOR/IATHUTS CCH3MUIHN
M3IHTBAHAL, TIO BPEME HA KOMTO Ca IPANAradH PeloHaHcHUTE UeCTOTH Ha ypepbara. PesynraTate oT
TEe3M M3NUTBAHUA, ¢ HIKMIOUEHNE HA TOPELUTHPARNS Clly4ai, He HaasnasaT 80% 0T MakcHManHarta
rpanuIa Ha IPOBNAYBAHE Ha MaTepHania, AchuHupada HocpenctroM 1000 MuxpoaedopManum.

B HPHJOXEHHE II ca oTpa3eHy 4eCTOTHHTE CHEKTPH, HHTEIPUPAHH 110 MaKCHMalHK ¢ToMHocTH,
Ha akcenepomerpure oT I'pyma 1, 3axpenenn Bppxy BuOpnpama mnardopmMa, KaTo € HOCOYEHO
HHMBOTO, NIPUIIOKEHO 110 BPEME Ha CKPUHHHTA [IPEIH H ¢NIe/| COHSMUYHATE H3IHNTEAHNA.

B cpwore vosa INPHIQXEHHE e oTpaseH 4ecTOTHHMAT CHEKTLD He camo Ha [pyna I
aKcellepoMeTpH, 3aKpenieHn BbpXy BEOpHpala nuatgopma; Ho 1 Ha ['pyna 2, KoATO € [10CTAaBeHa B
IlenThspa Ha TeXECT HA ChOPBXKeHHeTO. [locodeHo € ¥ HHBOTO, NPHIMKEHO IPY CHHYCOWIATHUTES
CEH3MWYHA M3MHTBAHMA, OCBHIECTReHM no nocoka Y (cmpamiuno) u X {omnped-Hazad) copamo
pasripe/lenHTeNHaTa ypeaba.

B IIPHJOXKEHHE III ca npeAcTapeRl NpeAasateaunte QyRKIHH (Modva i ¢asa), NOTYIEHH NPH
OLPBOHAYANENA M xpaliuus CKPHHMHT JIPH HHUBO Ha yckopeHme 0,1 g, xato Bb3 OCHOBa Ha Te3u
dbynxyuy ce NPaBd M3BOA, ue Hail-3HAUMMMTE PE3OHAHCHW YeCTOTH Ha Kuruume ca B AHaNa’oHa OT

0.5 ro 35 Hz.

Kpvawn nevam na BHPJIAL, JTABOPATOPHA 34 BHBPAHHQHH_H H [THTBAHHA

N
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BUPJIAE, C.A. NOKJIAZLHOMEP  CTPAHMIIA HOMEP
HO}.‘(pﬁSﬂEﬂCHHe HA 1 I 1640 34/279
YPBAP HHXEHHEPOC, C.A.

B fIpHSIOKEHATa II0-/1071Y TaOMHLA ca MOKa3aHk PE30OHAHCHTC Ha TOHYKa 2, [TORYHUCHH NP HAYaNHuA B

KpaﬁHHH CKpHHEHTI.

PE3OHAHC (Hz)
TOUYKA XopHioHTANHA NI0COKA XOpH3QHTAJIHA HOCOKA
HOMEP X“ Y“
{omnped - Hazad) {cmpaniino)
Hauanen Kpaen Hauasen Kpaen
CKPIHITHT CKDUHIIHD CKPHHHHTD CKPHHIHAL
2 12,87 10,49 6,68 7,63
(HEHTHP HA
TEXECTTA)

Ot ananu3a Ha TE3H pe3yJ/ITary ¢e CrHra JIo H3BOJ4, 4e OTIJICHEHHATA MeXLy KpailHnTe M HaYaHiTe
pe3cHaHCH ¢a B Hopsxeka Ha 14,2% B nocoka Y H B nopsnbka Ha 18,5% B nocoka X, npd BCHYK
ciygan noj 20-re %, KOHTO NPeACTABNABAT JOIYCTHMATd CTOMHOCT Ha OTKINOHEHHE ChIVIAcH
crasapt IEEE 693/2005.

He3zarucumo oT TOBa ClielIBa 1A CE 0'1‘66]16}1{1/}, e MOCOYSHHUTE OTKIIOHEHHA PeaJIHO €a IO-HHCKH, aKo
H3BLPIHEHH ¢Ael fHocTanpstHe Ha INECTTE

ce B3eMaT MPEABHA PEIYNTATHTE OT H3MHTBAHWUATA,
momsruuTenny Honra. Tesu pesynrary ca npeictagenn B HIPHJIOMKEHHE 1V, karo B ofobiieH

BHJ Ca OTPA3CHH B TaGHI"IH&Ta HO-JI0NnY:

PE3OHAHC (H7) e
TOYKA XOopH30HTANHA HOCOKA XODH30HTAJHA HOCOKA v—’gw
HOMEP ke nY¢ '
(omnped - naszao) (cmpanino)
Hauanen Kpaen Hauanen Kpaen
CKPHHINHT CKPHHHHT CKPHHHHET CKPHHHHAT
2 11,03 10,49 7,37 7,63
(HEHTDHFP HA (0,152 (0,1g) 0,15 2) (0,1g)
TEXECTTA)

B Tos3n coyuai TIpH pezoHaHcuTe ce HabogaBa OTKJIOHCHHE OT NTopaabka Ha 4,9% B mocoka X 1 ot
nopagbka Ha 3,5% B nocoxa Y.

B ITPHJIOKEHME 1V ca oTpaseHH TPAHCMHCHOHHHTE (QYHKIHN (wodyn) Ha Touka 2 (LEHTBD Ha
TEIKECTTA), HOJNYYEHH ¢ IOMONITA Ha BUOPOMETEHP HO BpEeMe Ha JIOKANHI CKPHHMHT, NPU HUBO Ha
yexopenns 0,15 g B3 ocHoBa Ha Te3W QYHKUHHE ¢ H3YHCIEHA cnocobHOCTTA Ha CHOPBXEHHETO 34
nornellaHe Ha BUOpalMy, CHOTBETCTBALA Ha PAazIMYHATE PEXXUMA Ha BHOpHpaHe (uzvucienu no

semoda HTupouana na nenmama), KaxTo ¢ nokasaHo s 06o6IIeH BT H0-J0JTY:

/\i‘ / ﬁ"‘/t"/i“‘"’ /{\“;
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PE3OHAHC (Hz) / Crocobnocm sa eubponoznviyane (%)
TOYKA XOpH30HTAJIHA NOCOKA XopH3OHTAJIHA HHOCOKA
HOMEP aXH LY
{omnpeo - nazad) (cmpaninino)
2 10,15/ 13,45% 6,12/16,11 %
(UEHTDHY HA
TEXECTTA)

Bor BEPTHKAIHA HOCOKa HE € OTUETEH 3HATHTCICH PC30OHAHC.

Kpwzon nevam na BHPJIAB, JIABOPATOPHA 34 BUBPAITHOHHH H3ITHTBAHHA

BUPJAB, C.A. JOKJIAA HOMEP CTPAHHIIA HOMEP
Hoapasaenenue Ha 111640 35/279
YPLAP HHXEHHUEPOC, C.A.

Ot gpyra cTpaHa, CligA NOCTABAHE HA WIECTTe JONBAHMTETHH OonTa W npeid H3BLpIUBAHC HAa
CHHYCOMIAHNTE CEM3MHYHM HIMHMTBAHAA €2 IOBTOPEHM JIOKATHUTE H3MMTBAHUA, THH Karo @
TIOBMINEHA 3[pABMHATA HA BpPBIKUTE MEKAY pasnpelennTendaTa ypeada M HINHTBATENHOTO
obopynsane, Crocofuocrra Ha ypenbarta za norrsigade Ha BuOpanuute, ChOTBeTCTBallAa HA
OT/ENHUTE PEXMMK Ha BUGpHpase U MOIyUeHa B PE3yNTaT Ha [OPHOTO M3IMTBAHE, ¢ NPE/CTaReHa B
JONHara Tabmmama:

PE3OHAHC (Hz) / Cnocgfirocm 3a endponozbiigie %
TOUKA XOpH3OHTAAHS NOCOKA XopH3gHTAIHA NOCOKA
HOMEP aX aY®
(omnped - Ha3ad) (cinpanuino)
2
(HEHTBHP HA 11.03/9,46% 137/1004 %
TEKECTTA)

Beuukd Te3Hn cTofiHOCTH ca U3dHeleHn npn Brroveny pazedunument. Haxkpas e HIEBPIISH JoKaneH
CKPHHUNT B Iocoka X ¢ Hakmovenu paseOunuimeny, Toi xaro ¢ sabeistsaHa SHaUHTENHA HPOMAHA B
TA3M TMOCOKA [IPH HW3BBPIIBAHE HA CHHYCOHAANHOTO CEeHM3MHYHO M3mMTBaHe, ‘lecToTara M
¢crtocoBGHOCTTa 38 BHOPOHORHIANE, IOAYUEHH B PESYNTAT HA ToBa H3THTRaHe, ca 10,54 Hz 1 6,82%.

B IPRJIOYKEHHNE V ca nokazanu CHEKTpHTE Ha pearupane na wamursarusaTa (TRS) sa Ipyna 1
AKCETEPOMETpPH, 3aKpeleHH BBPXY MH3MMTBAaTeNHOTO obOpy[BaHe, KOUTO ca pe3yntaT oOf
MHOTOYECTOTHHTE CEHIMUYHM M3LHTBAHAA BEPXY Kunuume.

Teaw crexTpy, NONYYEHH ¢ NomolnTa Ha BubpoMeThpa, ca M3YHCIEHY 338 BHOpOOrIbILaHe OT 2%
npy 1/24 okTaBH; Te ca HaHECEHN Ha rpadiuKaTa BbPXY H3HCKyeMuTe CriekTpH Ha peartpane (RRS).

A
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B OPHJIOKEHHE VI ca oTpazenH CleKTpuTe Ha pearupase Ha wanutaHuaTa (TRS) 3a T'pyna |
aKceIepoOMETpH, H3YMCIICHH 32 BUOponornsiase oT 5% npyu 1/24 okTaBH M MOTYYEHH B PesyiTaT Ha
CeM3MMUHUTE MAIHTBAHRS BuPXY Kuuante, Tezy CHEKTPH, H3THCITEHH C IOMOIITa Ha BubpoMeThpa,
CBHIIO Ca HAaHECCHM Ha IpafiKaTa BhPRY M3HCKyeMHTe CReKTpU Ha pearupane (RRS),

B IIPRIOKEHHE VII ca orpasenn axcemorpamure Ha I'pynma | axcenepoMeTpH, PesynTar oT
CEeM3MHYRNTE H3NWTRAHMA, OCBLIECTBEHH ¢ MHOTOUECTOTHO B30y x/ane.

Acreacy, 27 centemppy 2011 roz.
BHPJIAE, C.A.
HMoapaszenenne sa YPBAP MHXEHHEPOC, C.A.

Hposepum: Hssuprimm:
Heyeniug noonic Heyenaus Noonuc
Anbepro KOPAJL Xyan Anrtonuo HEPEC
JlabopaTopeH BHKEHEp PsrosomuTen Ha Jlabopatopusta

Kperen nedar sa BUPJIAB, IABOPATOPHWA 3A BUBPALIMOHHH MBIMUTBAHNA

!ﬂE e o jf"‘k,/ {\
y, ‘;
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112,0,- CONCLUSIONES |

Un Cuadro Eléctrico “SISTEMA CGMCOSMOS L+P+V” de ORMAZABAL, S.A,
formado por tres (3) Celdas, segin plano n® DOC-3410, Revision 01, de fecha
08/04/11, cuyas caracteristicas se describen en el punto 3,0, destinado a
SUBESTACIONES Y CENTROS DE TRANSFORMACION ELECTRICOS,
ha sido sismicamente ensayado tal y como sc indica en el procedimiento descrito
en ¢l punto 8,0, conforme a la norma euwropea UNE EN 60068-3-3 de 1994, Ia
norma NSR-98 (Colombia), las cspecificaciones ETGI-1020 (Chile), E-SE-0H)
(Enersis) y NSP-420 (Venezuela), apoyindose igualmenic en las normas
norteamericanas TEEE-344 de 2004 e IEEE-693 de 2005.

En el punto 11,0 se describen los resultados de los ensayos a los que ha sido sometido e}
Cuadro. Fsie equipo ha soportado satisfactoriamente los ensayos sin que se haya deteclado
anomalia ni deterioro estructural alpuno en et mismo,

La tnica incidencia significativa habida en estos ensayos se ha prescntado en el ensayo n®
21, ensayo sismico multifrecuencial de nivel 82 realizado en direccion Y7, lado-lado al
Cuadro y vertical simulidneamente, en el que se han alcanzado mictodeformaciones de
valor superior a 1000 (1198), valor considerado como el méximo admisible, en una (G4)
de las cuatro bandas colocadas en la base del equipo.

Con objeto de reducir las tensiones en ¢l equipo se ha aumentado ¢l n® de tornillos desde
12 hasta 18 (dos (2) por Celda), reduciéndose el n* maximo de microdeformaciones desde
1198 hasta 719 cn ¢l ensayo n° 22, realizado con el mismo nivel que ¢l ensayo n° 21.

En el APENDICE 1, s¢ encuentran dibujados fos registros de las palgas extensomélricas
obtenidos de los ensayos sismicos realizados, tanto de tipo multifiecuencial como de tipo
senoidal, a las frecuencias de resonancia del Cuadro, no superandose, excepeién hecha del caso
citado, ¢l 80% del limitc de fluencia del material, definido por 1000 microdeformaciones.

En el APENDICE 11 sc encucntran dibujados Jos espectros de frecuencia, integrados por
valores méximos, del grupe 1 de acelerometros, colocado sobre la plataforma vibrante, en
Jos que se refleja el nivel aplicade en los ensayos exploratorios realizados anles y despucs
de los ensayos sismicos.

fin este mismo APENDICE se encuentran dibujados los espectros de frecuencia del grupo
1 de acelerometros, colocado sobre la plataforma vibrante; y del grupo 2, colocado en el
Centro de Gravedad del Conjunto, en los que se refleja el nivel aplicado en los ensayos
sismicos senoidales realizados en direceion Y (lado-lado) y X (frente-atrds) al equipo.

En el APENDICE 11, se encuentran las Funciones de Transferencia (mddulo p fase)
obtenidas cn los chsayos exploratorios iniciales y finales, realizados con un nivel de
- aceleracion de 0,1 g, de los que se han deducido fas frecuencias de resonancia mas
significativas de las Celdas, en el rango de 0,5 a 35 Hz.

&
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En la tabla que se acompafia a continnacién se muesiran las resonancias del punto 2
obtenidas en los ensayos exploratorios iniciales y finales.

RESONANCIA (Hz)
PUNTO Direccion Horizontal Direccion Horizontal
NUMERO (frente-alrds) (lado-ladv)
Inicial Final Inicial Tinal
2 )
(CD G) 12,87 10,49 6,68 7,63

Del andlisis de estos resultados se deduce que las desviaciones entre ias resonancias
finales y las iniciales son del orden del 14,2% en direccion Y del orden del 18,5% en
direccion X, por debajo del 20% de las admitidas por Ja norma IEEE693/2005.

No obstanle, hay que decir a esle respeeto que cstas desviaciones son mds pequefias si se
consideran Jos resullados oblenidos en los ensayos realizados después de colocar los seis
1omillos adicionales, resultados que se encuentran en of APENDICE IV sintetizan en la
labla siguiente:

RESONANCIA (Hz)
PUNTO Direccion Horizonial Direccién Horizonial
“x” “_Y’:
NUMERO (frente-airds) {lado-lada)
Inicial Final Inicial Final
' 11,03 10,49 7,37 7,63
(CDG) (ﬂ, 15 .i,’) (0»’ g) (0;15 L’) (”11 H)

Fistas resonancias suponen unas desviaciones del orden del 4,9% en direccion X del orden
del 3,5% en direccion Y,

£n el APENDICE IV, se encuentran las funciones de transmisibilidad (mddulo) del punio
2 (C1G) obtenidas mediante el Controlador de Vibraciones de los ensayos exploratorios
locales, realizados con un nivel de aceleracion de 0,15 g, a pariir de las cuales se ha
obtenido ¢l amortiguamiento del equipo, asociado a sus correspondientes modos de
vibracion (caleulades por el Método del Ancho de Bonde), tal y como s¢ resume a continuacion:

RESONANCIA (Hz) / Amortiguamiento (%)
P UNTO_ Direccién Horizontal Dircecién Horizontal
NUMERCO wx ays
(frenie-alrds) (lado-lado)
2 a ) - .
(CDG) 10,15 / 713,43% 0,12 / 16,11%

En direccion vertical no se ha encontrado resonancia significativa alguna,
)

[
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Por otro lado, después de colocar los scis tornillos adicionales vy antes de realizar los
ensayos sismicos de tipo senoidal, se han vuello a repelir los ensayos exploratorios
locales, debido al aumento de rigidez de la unién del Cuadro a la plataforma de ensayos,
habi¢ndose obtenido los valores de amortiguamiento, asociados a sus correspondientes
modos de vibracién, que se resumen en la tabla siguiente;

RESONANCIA (Hz) / Amortiguamiento (%)
PUNTO Direccion Horizontal Direccién Horizontal
NUMERO ay» wyn
(frente-alrds) (fado-lada)
2 0 "
(CDG) 11,03 / 8.46% 137 1 10,04%

‘Todos estos valores se han caleunlado con los Interrupfores Coneclados. Por ltimo, se ha
realizado un ensayo ¢xploratorio local con los Inferrupiores Desconectados en direecin
X, ya que sc ha obscrvado una variacion significativa cn esta dircecion, al realizar el
ensayo sismico senoidal. La frecuencia y amortiguamiento obtenidos han sido de 10,54
Hz y 6,82%.

En el APENDICE V, se encucntran dibujados los Espectros de Respuesta de Ensayo
(TRS), del grupo 1 de acelerémetros, colocado sobre la plataforma de ensayos, oblenidos
de los ensayos sismicos mullifrecuenciales realizados sobre las Cefdas.

Estos espectros, obtenidos con el Controlador de Vibraciones, se han calculado para el 2%
amortignamiento y por 1/24 de octava; y se encuentran superpuesios sobre los Uspectros
de Respuesta Requeridos (RRS),

n el APENDICE VI, se encuentran dibujados los Espectros de Respuesta de Ensayo
(TRS), del grupo 1 de acelerémetros, calculados para el 5% amortignamiento por 1/24 de
oclava, obtenidos de los ensayos sismicos realizados sobre lag Celdas. Estos especiros,
obtenidos con el Analizador de Vibraciones, se encueniran igualmenie superpuestos sobre
los Especiros de Respuesta Requeridos (RRS).

En el APENDICE VII, se¢ encuentran dibujados los acclerogramas del grupo 1 de
acelerometros obtenidos de los Ensayos Slsmicos realizados con cxcitacidn tipo
multifrecuencial,

Asleasu, 27 de Sepliembre, 201 1
VIRLAB, S,A,
Division de URBAR INGENIEROS, §,A,

Revisado por: P Ha ocHoBaHwue un. 2 ot 33J11
Ha ocHoBaHue un. 2 o1 33/14

Alberto CORRAL " Juan/Antoniq PEREZ
Ingeniere del Laboratorio Jefé del L,alforatorio
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