4.6.2. Vertical Front Connection

v Bottom Quilet Connection: Straight Terminal

Connect the earthing switch. S
Remove the cover to access the cable compartment and install the fixing pins used to y -
secure the terminals. Turn them so that the terminals can be installed. |

Connect the terminals on the bushings and adjust the pins with the tensioner. Then 12
secure the cables with the cable bracket and the clamp. |

Connect the terminals’ earth connecfors, if applicable, and the cable screens’ earth Mj}
connectors. —

Put the cable compartment cover back into place. . %{E‘“}z

-

Note: The dlamp has i

Figure 4.35: Front connection in cubicle protection functional unjts...
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s« Rear Connection in Moduwlar Cubicles

Rear connection in 1300 mm High Modular Cubicles

1. Connect the earthing switch.

%. Remove the front cover to access the cable compartment.

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

4. Remove the rear rack and the cable bracket.

5. Anchor the bracket to the rear, using the screws provided (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).

Figure 4.36: Rear connection in 1300 mm high modular cubicles

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

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

10, 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.

14. Put the cable compartment cover back into place.

GEMAZLBAL



Figure 4.37: Rear connection in 1300 mm high modular cubicles

Rear connection in 1740 mm High Modular Cubicles

Connect the earthing switch.

Remove the front cover to access the cable compartment.

L.oosen the rear support rack's (A) screws.

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

B

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).

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

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

14. Put the cable compartment cover back into place.




Figure 4.39: Rear connaction in 1740 mm high modular cubicles
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= Rear Connection in Compact Cubicles

Rear Connection in 1300 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 lower part of the cubicle (D). \\
Paosition the terminals’ fixing pins (E). Turn the pins so that the terminals can be installed. "3
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.

RN SR NS

A B c D

Figure 4.40: Rear conneclion in 1300 mm high compact cubicles

Figure 4.41: Rear connection in 1300 mm high compact cubicles
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Rear Connection in 1740 mm High Compact Cubicles

1. Connect the earthing switch.

2. Remove the front cover to access the cable compartment.

3. Remove the rear rack (A).

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

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

6. Position the terminals’ fixing pins (E}. Turn the pins so that the terminals can be installed. ! N

7. Connect the terminals on the bushings (F). ‘?

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

8. Connect the terminals’ earth connectors, if applicable, and the cable screens’ earth i\a\
connectors. \

10. Put the cable compartment cover back into piace. \f‘;

v
PAN
EER

Figure 4.42: Rear connection in 1740 mm high compact cubicles

4.6.3. Types of Bushings
v |EC

¥ 250 A rated bushings, at 12 and 24 kV, commercial elbow or
straight connectors on dry cable. (examples: K158LR,
152SR from Euromold)

Figure 4.43: 250 A plug bushings




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

Figure 4.44: 400 A plug bushings Figure 4.45: 830 A screwable bushings

= ANS| 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*®,

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 instalied is 6; three voltage and three
current transformers.

The Metering cubicle accepts the following standard transformers:

UCH-12  UCJ-24
VCL-24  UXN-24
VCJ-24  UXJ-24

VXJ-24

VKPE-24

f"or;amy o:ther ljp(‘? of xm rumcm transformf s, pl@ A58 coniczri Orqudbdi' 'lochmc :‘zl
“Commerdial Department; o0 _ L

______________________________________________________________




4.8, VERIFICATION OF VOLTAGE 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 s
corresponding ekorVPIS!'® units, and the black cable to the earth test point. This operation
must be repeated for all L1, L2 and L3 phases. ‘

Figure 4.46: ekorSPC

Phase concordance compatrison Phase discordance comparison

THERE IS indication on the

comparator.

NO indication on the comparator.

P Ontionally, ather comparison devices complying with 1EG-6

58 may be us i
P8 Refer to section 1.7.7. ekorVPIS ~ Voliage Fresenge Iid g,
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A ATTENTION!

5.1. FEEDER CUBICLE \
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 theh‘

earthing switch is freed). LAY
2. Insert the lever in the earthing switch lever access and turn 90° ANTICLOCKWISE. ~

O GAMATAEAL

RIS
b

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.

Figure 5.3: Lever Rotalion Process




4.2, Motorised/Operation {BM Driving Mechanism)
Activate the correspondlng operatlon command

. IMPORTANT:

5.1.3. Disconnection Operation from Connected Position ﬁ)

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

O oenaraba

Figure 5.5: Lever Rotation Process Figure 5.6: Dfsconnected Switch-Disconnector
§.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 fo 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.

€ ORMATAEAL

Figure 5.7: Lever Rofation Process

OBIART LRSS




5.2. BUSBAR SWITCH FUNCTION
5.2.1. Switch Connection Operation from the Disconnected Position o™

1. Take the black slide from the grey area to its left position (in this way the lever access fo
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. )
5

QOrAZRRAL

® Q)

Figure 5.9: Lever Rotation 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.

O onnzasa,

Y

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

RECOMMENDAT!ON /\}'ihough the ﬂgu;e chov\u-, ihe ini Hial momen’f of. ‘ihe opmation win :
_ilm lever. arm verlical, it is. advisable to slarl wiih ihe fever arm honzon;m[ and |OW«:§I{EQ {h(
' gh i ondcr to.make, the bem u;e of the force apphed by Hm Upemmi - -

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




5.3. BUSBAR SWITCH WITH EARTHING CUBICLE
5.3.1. Disconnection Operation form the Earthing Position

1. Take the yeliow 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.

Qosuazesn

; oruazena

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 for
connecting the switch is freed).

4., Connection Operation:

4.1. Manual Operation (B Driving Mechanism)
Insert the lever in the switch access (grey area) turn it 90° CLOCKWISE.

Figure 5.15: Lever Rotation Process Figure 5.16: Connected Switch-Disconnector

4.2, Motorised Operation (BM Driving Mechanism)

Activate the corresponding operation command.

CRIMAZABAL



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).

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

Figure 5.17: Lever Rotation Frocess Figure 5.18: Disconnected Switch-
Disconnector

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

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

1% Crorsiarens;

Figure 5.19: Lever Rofation Process Figure 5.20: Connected Earthing Swifch




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 90° ANTICLOCKWISE.

D ormarann [ LIS FUTTY

5.4.2. 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 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 Rotation Process Figure 5.24: Connected Switch-Disconnector

"9 The operation of the selector is lhe same as lhal;

ORMAEZABAL
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5.4.3. Spring Charging from the Connected Position
é) The sprlng chargmg must be carned out keeping the operatmg Iever inthe SWItCh access.

& 1MPORTANT
. The access levar - “out
' E_oadmg operation has_boen carraed_out

&. Turn the lever ANTICLOCKWISE.

7. Withdraw the switch’s access lever.

Figure 5.25: Lever Rotation Process Figure 5.26: Swiich Stays Connecled

5.4.4. Disconnection Operation from Connected Position
§. With the switch closed and springs loaded.
9. Carry out the Disconnection Operation:

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

O SHIAZABAL

1. Springs Loaded

\ 2. Disconnector Connhected

Figure 5.27: Disconnector Disconnection Operation




5.4.5. Eaf‘ﬂﬁng Operation from the Disconnected Position

10. Take the yellow 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 Rotalion Process Figure 5.29: Connectled Earthing Switch

5.4.6. Selection of Recommended Fuses

The fuses recommended for use in the CGMCOSMOS-P cubicle are defined according to
the trials and tests carried out by the manufacturer. The following table shows the
recommended fuse ratings according to the Uy/Pyans: !

» Recommendad SIBA fuses with middle-lype striker, as per |[EC 60282-1 {low power loss fuses).

s The vafues for combined fuses, s/ IEC 62271-105 {IEC 60420) appear in bold type.

« The swilch-fuse assembly has been tesled wilh heating under normat operating cenditions as per I[EC 60694,

= There is a fuse holder trolley adapled to the size of the 6/12 kV fuses, which is 292 mm.

= For ratings not in bold lype the measurement is 442 mm.

= All three fuses should be changed if any of the fuses blow,

« For overload conditions in the ransformer or the use of olher makes of fuses, contact Ormazabal's Technical-

Commercial department.

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

12 2300

DEMAZABAL



5.4.7. Fuse Replacement Sequence

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

When if is possible to access the fuse holders, perform the foliowing 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.

Figure 5.30: Triggering Indication

3. Close the Earthing Switch.

Figure §.31: Close the Earthing swilch

4. Open the access cover to the cable compartment.

Figure 5.32: Cable compaﬂment
cover opening




5, Turn the handle of the fuse-holder cover
upwards until the tocking clip comes undone and
then firmly pull outwards.

Figure 5.33: Fuse holder cpening

6. Press the safety trigger.

Figure 5.34: Press the safely frigger

b

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

Figure 5.35: Fuse holder frollay 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 - :

-:_Ln%uxcn {hat the s side of th, new. fuﬂ
moes forward (uoiley insulator aldL}

Big is _id\rmdble {0 replace the throe fuses e\mn'_-

“though dmy dm nc}i app' 'x 10 hwo bceen_j

-damaged R :

"~in«:n,r-:__

,_.!
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9. Insert the fuse-holder frolley.

Figure 5.37: Fuse holder trolley insertion

10. Lower the fuse holder handle pushing it until it
becomes “attached” to the safety trigger.

16

Figure 5.38: Close fuse holder

i1. To close the cover, first make sure that the clip is correctly attached and that the fuse
holder is correctly positioned. Position the access door to the fuse and cable compartment

pulling it upwards until it comes out.

11

ﬁ Figure 5.39: Cable compartment cover closing

12. Commission the cubicle following the instructions indicated in sectiops-6.4.1 to 5.4.3




5.5, CIRCGIT BREAKER CUBICLE
5.5.1. Disconnection Operation form the Earthing Position

£
i‘ .
§
Effective Earthing in Circuit Breaker Cubicle: 1
" 3
T §
1. Earthing Switch closed 4,
g o
8= | 2. Circuit breaker closed E@
s

Figure 5.40: CGMCOSMOS-V Cubicle Earthing

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

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

“Raady for Earthing” Circuit Breaker Cubicle:
1. Farihing Swiich closed ]

2. Gircuit Breaker open

4——————_

dr v@n mu,hcmlum eiw‘ p {)(/“ 5 IQ {,an;od ou autor 1%
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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 L
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: Switch-Disconnector Lever

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

Figure 5.44: LEnd Position of the Figure 5.45: Disconnecfed Circuit Breaker
ever Cubicle




5.5.2. Connection Operation from the Disconnected Position

7. Check that the circuit breaker is open.

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

9. 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.

B

BLACK end of the Lever

Figure 5.47: Lever Rotation Figure 5.46: Disconnector Lever
Process

10. Pull the lever completely out to be able fo close the circuit breaker. Due to its design, 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)

Figure 5.48: Final Disconnector Position Figure 5.49: End Position of the Lever

DEMABZAERE



12. Close the circuit breaker.

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

Y
i
\CZHnected Circuit breaker Cubicle: B
1. Disconnecior Connecied o
. 2. Circuit breaker closed ‘Afk

Figure 5.50: Cannected CGMCOSMOS-V Cubicle

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

13. Check for the presence of voltage (ekorVPIS)

5.5.3. Disconnection Operation from Connected Position

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

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

_ Tl up@mhon"” i lhc, c,ub'e:;k,
anism, thm pror‘o i gdmed ouf auioma" aliy :

2 Refer to poird 12 in the commissioning ploces;é "of.?;'%!w




Circuit Breaker open:

\ 1. Disconnector Connected —
’_r’* 2. Circuit Breaker open gfu\
EK
i
1

Figure 5.51: Circuit Breaker Opening ,M:{-NC\

Check that there is no voliage.

Check that the circuit breaker is open.

Turn the locking part (c) and slide it down to remove the interlock plate (refer 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 CLOCKWISE as
far as it will go, to move the disconnector from connected to disconnected.

Bi.ACK end of the Lever

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




6. Pull the lever completely out to be able to close the circuit breaker. Due to its design, the
lever can only be exiracted 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 Circuit Breaker
ever Cubicle

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

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

9. 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 5.56).

16, 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.

RED end of the Lever

Figure 5.66: Lever Rofation Process Figure 5.57: Switch-Disconnector Lever

RMAZA




11. Withdraw the lever. Given 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: f”d Position of the Figure 5.59: “Ready for Earthing” Circuit
ever Breaker Cubicle

= 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 indicator
(b). The disconnector is Earthed.

Effective Earthing in Circuit Breaker Cubicle:

. T 1. Earthing Switch

¥ 2. Circuit breaker closed

Figure 5.60: CGMCOSMOS-V Cubicle Earthing

14. Check that there is no voltage.

A ATTENTION o
“To be able to close the circuit br@ K
slac, ughic,r; dm 5 mru W! th 1 hc“_‘ a1k %0;3e;auon

121"

For Vo%lag(., free. wo;l'i Im L,althmf; :
pa@lock or wnth a iock S

N Refer 1o point 12 of the CGMCOSMOS-V cubicle's; colf ning sequenc
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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 switch is freed).

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

,\.\1

O ORMATARAL

Figure 5.81: Lever Rotation Process Figure 5.62: Disconnected Earthing Swifch

Operation from the Disconnected Position

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

4. Insert the lever in the Earthing Switch access and turn 90° CLOCKWISE.

Figure 5.63: Lever Rofalion Process Figure 5.64: Connected Earthing Switch




5.7. POSITIONING THE ACCESS COVER TO CABLE COMPARTMENT

6.7.1.

Standard Bases

Figure 5.2
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In CGMCOSMOS-P cubicles with fuse protection, on
interlocking the access door to the cable
compartment the linkage reset is operated directly
causing i to autocharge.

Figure 5.8: Triggering Linkage in
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 5.7.1.

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

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

Figure 5.9 Figure 5.10 Figure 5.11

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.

the Base

Figure 5.12 Figure 5.13
i . cover box




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

Figure 5.16:

2. Push it until it comes to a stop.

Figure 8.17: Slightly filt fo insert

3 F

Figure 5.19

Box positioning on the rails Figure 5.16: Detail guide rails

nally push until it until it fits into place and position the upper handle.

4, Place the access cover to the cable compartment.

=

Figure 5.18: Fushing the box
inside




3
s
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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 5.22: Padlocking in Feeder Cubicles

Figure 5.23: Padlocking in Circuit
Breaker Cubicles

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

Examples of Locks (optional):

e Lock 1: Earthing switch, interlocked 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 aliow
it to be switched to the main position.

¢ Lock 2: Earthing switch, interlocked 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.

o Lock 3; Earthing switch Interlocked in Open
position. This prevents the earthing switch from being  Figure 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 from being moved fromy'the
"disconnected" position. Y o




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 SF; 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.

t‘;
|
The components manufactured in galvanised sheet metal have been subjected to a painting j
process to guarantee their performance against corrosion. It they are scratched, dented or Jé:,
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 point. 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.




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 if.

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
connector).

Loosen the screws holding the
upper trim and remove it.

Remove the operating mechanism
cover.

Unscrew the ekorSAS's lock
screws to 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).

ckorSAS
7
Figure 6.2: ekorSAS device posifioning it
CGMCOSMOS cubicles
ekorSAS

Figure 6.3: ekorSAS device positioning in
CGMCOSMOS-V cubicles
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% ekorSAS connection:

Connection to the lever

microswiich in the Earthing

shafl

Connection to the Voliage
Presence Indicator

N

Figure 6.4: ekorSAS connection

6.3. CGMCOSMOS-V CUBICLE PREVENTATIVE MAINTENANCE

The driving mechanisms and other components outside the gas tank may require
preventative maintenance, and the intervals will depend on the existing environmental
conditions (aggressive environments, dust, exfreme temperatures, etc.) and must be
established according to the experience and responsibility of the instaliation.

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 0600
operations.

«  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:

= Loctite A-270
= Torque Wrench
= “Super-Lube” lubricant spray
= Antirust spray
Preventative maintenance must be carried out in accordance with the following conditions:
s Circuit breaker open and earthing switch connected.
= Auxiliary circuit supply cut.
= Disconnection of remote control equipments.
Check opening and closing springs are unloaded.

DT



6.3.1. Visual Inspection

= Check that the interlocking circlips, split pins and intetlock retracting pins are correctly
in place and have not become loose or detached, paying special atiention to those
periaining 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 fransmission and output shaft.

» Take care that the connection cables are not close {o transmission movement areas.

v |f 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:

= [ oad closing spring.

= Close

e Load closing spring

= Open

e Close and Open

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

First;
s Load with motorisation

= Check M0 and M1 microswitches




e Check if the NC contacts are open with its control lever activated.
o Close with closing coil.
o Open with opening coil.
Second:
»  |oad closing spring
= 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 o,
of the ekorRPG protection unit - 2; '

= Check that the circuit breaker opens,
= Carry out 2 opening operaticns.

Estimated time: 20 minutes

6.3.3. Securing Nuts and Bolts Tightening Check

Ensure that all the nuts and bolts are not loose. Pay special atfention to the bolied joints
supporting the frame, chassis support fo 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 forgue.

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

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 should not be manipulated are sealed.

Limiting shaft main setting:

» Check that it is not loose or without seal. Do not handle except in the presence of
Ormazabal's Technical - Commercial depariment.

Shock absorber setting:
e Check that this is sealed.
Transmission to phases:
= [tis never manipulated. Check that it is sealed.




6.3.5. Lubrification

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

Use Super-Lube Teflon-based lubticant 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 time: 10 minultes

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

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

P71 (imazabal’s Technical — Commersial Department must be nofified with a fepert of any corections eprrfd out
. - X » 2 i
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7.1. SPARE PARTS AND ACCESSORIES

Although the cubicles are designed for a service life according to the |IEC 680298 standard,
some components may have 1o be replaced and installed for different reasons. The following
is a list of these components:

v ekorVPIS voltage presence indicators

»  Operating Mechanism

= ekorSAS Acoustic Alarm '

= Levers ‘X\

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 .t
corresponding documentation.

7.2. ENVIRONMENTAL INFORMATION

7.2.1. Sulphur Hexafluoride SF'%

The CGMCOSMOS cubicles are defined as a pressurised sealed system containing sulphur
hexafluoride (SFs).

SFgis included in the Kyoto Protocol's list of greenhouse effect gases list, SFz has a GWP of
22,200 units.

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

1 This information is indicated on a label on the eguipment.
241 in doubt, centact Ormazabal's Technical - Commen r;_i,a_f-d_gepanmeni. a




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:

24V, 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 stafus.

7.3.2. Motorisations
The electrical characteristics are as follows:

24V, 48 Ve, 110 Veand

Note: _1_he el@cincai magiams ?of auhiy@eo ‘clibicle. are _s_up_p_l_;ed \f\_uil_“l;__i_f_te. _Qrd(,_r_..
dowmeniahon L HETL G B P P PP b e
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CnuchK Ha NPOTOKONK OT TUNOBKM U3NUTAHKUA Ha KPY CGCOSMOS, npou3BOoACTBO Ha
ORMAZABAL v
CepueH No Onucakxne Crangapy AkpeauTUpada
nabopaTopus
24507001 WVisnuTanMe Ha  BbTpewHo k¢ ¢ | [EC 62271-200, KEMA
enektpudecka gwra, knacwdbukaums IAC | Annex A
AFL 16 kA/1 s
31745101 WanuTavite Ha BbrpewHo k¢ c | JEC 62271-200, KEMA
enektphdecka Aavra, knacudpukayus IAC Annex A
AFL 20/21 kA/1 s
31756402 WManutanve Ha BwTpewdo kc. ¢ j IEC 82271-200, KEMA
enekTpuyecka Abra, knacudpukaums IAC | Annex A
AFL 20/21 KA/t s
K12520001 Wsnutakne Ha BbuTpewdo ke ¢ | IEC 62271-200, KEMA
enexTpudecka Abra, knackdukauws 1AC Annex A
AF 20 kA/1 s
31000211-M5 | MianutaHue Ha  BwTpellHo  kc. ¢ | IEC 62271-200 ORMAZABAL
enexTpudecka Abra, knacucurauyus 1AC Corporate Technology
AFL 21 kA/1 s
31009211-M6 | MsnutaHiwe Ha BurpewHo ke, ¢ | IEC 62271-200 ORMAZABAL
enekTpuuecka Asra, knacuguxayua [AC Corporate Technology

AFL 21 kA/1 s
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Version: 1

REPORT OF PERFORMANCE 304-07

APPARATUS

CLIENT
MANUFACTURER
TESTED BY
DATE(S) OF TESTS

TEST SPECIFICATION

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

TYPE CGMCosmos-2LP-F SERIAL No. 24507001

24 kV - 630 A - 16 KA - 50/60 Hz

Ormazabal Distribucidin Secundaria,
Igorre (Vizcaya), Spain

Oemazabal Dislribucion Secundaria,
lgorre (Vizcaya), Spain

KEMA HIGH-POWER LABORATORY
Utrechtseweg 310 - 6812 AR Amnhem - The Nethertands

14 February 2007

The tests have been carried out in accordance with the cllent's instructlons.
Test procedure and test parameters were based on |[EC 682271-200, Annex A

This report consists of 22 sheels ih tolal.

This seporl falls under ke scopt of the accreditation cerfificate 1. 020 of the Dulch Council for Accredilatlon.

Sea Infonmation sheot (page 2).

© Copyrinht: Only inlogral reproductlon of this repos, or reproducifons of this page
accompanled by any pageds) on which are staled the ondorsed ralings of e apparatus tosted,
are pernsitted withiouf willlan pernvsslon from KEMA. Eleclronle coples 10 0.9, POF-forimat or
seanncd verslon of thls reporl may be avallable and have the status “for Informatien only™.
The sealed snd bound version of the reportis the only valld verslon.

KEMA Nedc,janu BV,

v T LGN R ised 0/10/2008

Managing Director
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Version: 1

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

1 Cerlificate

A Cartificate contains a record of a series of type tests carried out striclly in aceordance 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 appficable only o the equipment
tested. KEMA is responsible for the validity and the contents of the Cerlificate.

The responsibilily for conformily of any apparatus having the same designation as the one tested resls
wilh the manulaclurer. The Cerlificate contains the essential drawings and a description of the equipment
tested.

Delailed rules are given in KEMA's Certification procedure.

2 Reporl of Performance

A Report of Performance contains a record of one or more tests which have been carrded out according
{o the client's instructions. These tests are not necessarily in accordance with a recognized standard, The
les! results do not verify ratings of the lest object. i

KEMA issues three types of Reports of Performance:

2.1 The tests have been carried oul sirictly in accordance with .... The apparalus has complied with the
refevant requirements.

This sentence will appear on the front page of a Report of Performance if the lests have heen performed
in accordance wilth a recognized standard, bul the series of tests does not completely fulfil the
requirements for a Certificale of Compliance {for example, if the number of lest dulies Is nol a complete
series of lype lests), The Report contains verified drawings and a description of the equipment tested,
Detalled rules are given in KEMA's Certification procedure. The condition of the test object after the fesls
is assessed and recordad in the Report.

2.2 The lests hava haen carried out in aceorddance with the client’s insirisctions. Test procedure and lest
paraimelers were hasod on ...

This sentence will appear on the front page of a Report of Performance If the number of lests, the lest ;
pracedure and the test parameters are based on a recognized standard and related to the ralings i
assigned by the manufacturer. If the apparatus does nol pass the lesls such behaviour wili be mentioned :
on the front sheel. Verification of the drawings (if submitied) and assessment of the condition after the

lests Is only done on the client's request.

2.3 Tha lests have been carried oul according lo the client's instructions.

This sentence will appear on the front page of a Report of Perforrance If the tests, test pracedure andfor
test parameters are not in accordance with a recognized standard.

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

4 Official and uncontrofled lest documentls

The official {est documentls of KEMA High-Power Laboratory are issued in bound form, Uncentrelied
copies may be provided as loose sheets or as a digial file for convenience of reproduction by the cliend,
The copyright has 1o be respecled af all imes.

5 Accuracy of measurement

In the able of lesi results the measured quantities are given in three digils. This method of presentation
does not indicale an accuracy. The guaranteed uncertainty in the figures mentioned, taking into account
the total measuring system, is less than 5%, unless menlioned otherwise.

6 Qualified by RvA (Dutch Councit for Accreditation)

KEMA High-Power Laboratory and High-Vollage Laboratory have been entered in the
RvA-register for laboralaries ihder resp. Nrs. L 620 and L 218 for the tesling services J N
as defined in the Field of Accreditation. Q—;N

The accredilation is carried out in accordance with ISONEC 17025, CONTROL: }Iﬂs\}\ﬁé{ié}%/ 2008
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Versign: 1

TABLE OF CONTENTS ] [ Page 3 ]
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Versign: 1

[ 304-07 J [ IDENTIFICATION OF THE APPARATUS TESTED ’ [ Pago 4 ]

RATINGS ASSIGNED BY THE MANUFACTURER

Vollage 24 kv
Number of poles 3
Frequency 50/60 Hz
Normat current:

Bushar 630 A
Feeder circull 830 A
Shori-lime withstand current; Peak willisland current;
internal arc current 16 kAfor i s 41,6 kA

Classificalion IAC AFL

DESCGRIPTION OF APPARATUS TESTED

The busbar and three-phase three-position switch compartment of an SFg-insulaled melal-enclosed
ring main unit cubicle

Minimum pressure for Insulation at 20 °C 0,116 MPa
Maximum pressure for insulation al 20 °C 0,13 MPa

LIST OF DRAWINGS

The manufacturer has guaranteed that the equipment submilted for fests has boen manufactured in
accordance wilh the Iollowing drawings.

KEMA has verified that these trawings adeqiralely represent the equipment tested.

The folfowing drawings are included in this report:

DOC-2661 Rev, 01
DOC-2662 Rev. 01
DOC-2563 Rev. 1
DOC-2587 Rev. 01
DCC-2672 Rev. 01
DOC-2200 Rev. 01

CONTROL: 10/10/2008
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Version: 1

( 304.67 ] { GENERAL INFORMATION } [Paﬂﬂﬁ ]

THE TESTS WERE WITNESSED BY

Namp Company

Casado,J.M.

Osuna, J.A,
Rodriguez, J.

Sainz De La Maza, N.
Sebastian Mardin, S.

Ormazabal Distribucidn Secundaria,
lgorre (Vizcaya), Spain

THE TESTS WERE OBSERVED BY

Name Company
Jorna, R.E. KEMA,
Arnbhein, The Netherlands
NOTES

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

a During tests assembly was filled with air at rated presure,

CONTROL: 10/10/2008
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Version: 1

REPORT OF PERFORMANCE 308-09

APPARATUS The cable compariment of a three-phase SFg-insulated metal-enclosed
switchgear assembly j

TYPE CGMCesmos L SERIAL No. 31745101 «-\

24 kV - 630 A — 20 kA — 50/60 Hz

" See note on page 4.

CLIENT Ormazabal Distribucion Secundaria,
Igorre {Vizeaya), Spain

MANUFACTURER Ormazabal Distribucion Secundaria,
Igorre {Vizcaya), Spain

TESTED BY KEMA HIGH-POWER LABORATORY

Urechtseweg 310 - 8812 AR Arnhem - The Nelherlands
DATE(S) OF TESTS 12 March 2009

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

This reporl applies only o the apparalus tested. The responsibilily for conformily of any apparatus
having the same designations wilh that tested rests with the Manufacturer.

This report consists of 31 sheets In total.

This repori fails under tha scope of the aceredifation certificate L 020 of the Dulch Counci for Accreditation.
See information sheet {page 2.

© Copyright; Only Infegral reproduction of this reporl is permitted without wrilten
permission from KEMA, Eleclronlc coples in e.g. PDF-format or scanned version of
this report may be availabla and have the status “for information only”.

The seatod and bound version of the report Is the only valid version,

MA NedsiBad B .V
Ha ocHoBaHue 4. 2 o1 33114

KEMA T&D Testing Services
~{anaging Director
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Version: 1

pu

INFORMATION SHEET B h [ | pagez. |

1 Cerlificate

A Certificate contains a record of a series of type tests carrled out strictly in accordance with a recognized
standard. The equipment lested has fulfilled the requirements of this standard and the relevant ralings
assigned by the manufacturer are endorsed by KEMA. The Certificale is applicable only to the eguipment L
testad, KEMA is responslible for the validity and the contents of the Certificate.

The responsibility for conformily of any apparatus having the same designation as the one {ested resis

with the manufacturer. The Certificate contains the esseniial drawings and a description of the equipment

tested.

Detailed rules are given in KEMA's Cerlification procedure.

"/

)
o

2 Report of Performance

A Report of Performance contains a record of one or more tests which have been carried oul according
to the cllent's Instructions, These tests are not necessarily in accordance with a recognized slandard. The
lest results do nol verily ralings of lhe lest object.

KEMA Issues three types of Reports of Performance:

2.1 The tests have been carried out 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 wilh a recognized standard, but the series of tests does not completely fulfil 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 contalns verified drawings and a description of the equipment tested.
Delailed rules are given in KEMA's Certification procedure. The condilion of the test object after the tests
is assessed and recorded in the Report,

2.2 The lesis have been carried out in accordance wilh the client's instructions. Test procedure and test
paramelers 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 ratings
assigned by the manufacturer. If the apparatus does not pass the tests such behaviour will be mentioned
an the front sheel. Verification of the drawings (if submilted) and assessment of the condilion after the
tests is only done on the client's request.

2.3 The tests have been carrled ouf according to lhe client's insiructions.

This sentence will appear on the front page of a Report of Performance if the tesls, test procedure andfor test
paramelers are nat 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 officially published prior to the dale of the tests,

4 Official and uncontrolled test documents

The official test documents of KEMA High-Power Laboratory are issued in bound form. Uncontrolied
copies may be provided as loose 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 table of test results the measured quantities are given In three digits. This method of presentalion
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 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 | 218 for the tesling services
as defined in the Field of Accreditation.

The accreditation is carried out in accordance with ISOAEG 17025,

V " c N
Cpvintod by ool 14/38/2013
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[ 308-68 ] [ IDENTIFICATION OF THE APPARATUS TESTED J l Page 4 ]

RATINGS ASSIGNED BY THE MANUFACTURER

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

Normal current;

Busbar 630 A
Feeder circuit 630 A
Short-time withstand current: Peak withstand current:
Main circuit 202t kAforis 55 kA
Earthing circuit 20/21 kAfor 1 s 55 kA
Internal arc current  20/21 Y kAfor 15 65 kA
Pressure for insulation 5Fg at 20 °C 0,13 MPa

Classification IAC AFL

M |EG rating / Rating assigned by the manufacturer.

On request of the client the tests in this report have been based on a shorl-circuil current of 21 kKA.

DESCRIPTION OF APPARATUS TESTED

The cable compariment of a three-phase SFg-insulated metal-enclosed swilchgear assembly,

Minimum 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 foflowing drawings are included in this report.
KEMA has not verified these drawings.

DOC-2685 Rev. 02

DOC-2864 Rev. 01

DOC-2930 Rev. 01

DOC-2879 Rev. 01

DOC-2866 Rev. 01

00C-2867 Rev. 01

DOC-2868 Rev. 01

Floved by ook 411/ 2043
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308-09 J ( GENERAL INFORMATION

THE TESTS WERE WITNESSED BY

Name Company

Sebastian Martin, S. Ormazabal Distribucion Secundaria,
lgorre (Vizeaya), Spain

THE TESTS WERE OBSERVED BY

Name Company

de Vries, G.J. KEMA,
Arnhem, The Netherlands

NOTES

For test purposes equipment flled with alr al rated pressure for insulation Instead of SF gas

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

Aty crt 1a/11/2013
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REPORT OF PERFORMANCE 249-09

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

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

"' 3ee note on page 4.

CLIENT Ormazabal Distribucién Secundaria,
Igorre {Vizcaya), Spain

MANUFACTURER Ormazabal Distribucién Secundaria,
Igorre (Vizcaya), Spain

TESTED BY KEMA HIGH-POWER LABORATORY

Utrechtseweg 310 - 6812 AR Amhem - The Nethetlands
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 corformity of any apparatus
having the same designations with that tested rests with the Manufacturer.

This report consists of 25 sheets in total.

This report faits under the scope of the accreditation certificate L 020 of the Dutch Council for Accreditation,
See information sheet (page 2).

© Copyright: Only Intogral repreduclion of this report is pormitted without written
permission from KEMA. Electronts sopies in e.g. PDF-format or scannod version of
this report may be avallable and have the status “for infermation only”,

The sealed and bound version of the report is the enly valid versien.

KEMA NBWB.V.
e

Ha ocHoBaHue 4yn. 2 ot 33/14

Managing Director

Arnkem, 25 June 2009

I}‘.ﬁ‘iiﬁ'ii&l'_i '_ it "f A jvelatis\eds 24/09/32015
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r 249-09 ] [ IDENTIFICATION OF THE APPARATUS TESTED ] Fage 4 ]

RATINGS ASSIGNED BY THE MANUFACTURER

Voltage 24 kV
Number of poles 3
Frequency 50/60 Hz

Normal current:

Busbar 830 A
Feeder cireuit 630 A
Short-time withstand current: Peak withstand current:
Main circuit 20/21 kAfor1 s 55 kA
Earthing circuit 207121 kAforis 55 kA
Internal arc current  20/21 kA for1s 55 kA
Pressure for insulation SFg at 20 °C 0,13 MPa
Classification IAC AFL

U EG rating ! Rating assigned by the manufacturer.
On reguest 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.

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

LIST OF PRAWINGS

On request of the manufacturer the following drawings are included in this report.
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

wifH o | velatis ey L4808/ 2080
i ¥
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SUMMARY: Checking of the prospective current

] [ Page 7 ]

Tesino. 0233;2
L1 kA -43.6
Pealk value of current L2 KA -42.8
L3 kA 56,8
L kA 19,7
Symmedricaf cuzrent, beginning L2 kA 20,1
L3 kA 19,9
L1 kA 19,7
Symmetricai current, middle 1.2 KA 20,1
L3 KA 19,8
L1 kA 18,9
Symmetical curent, end L2 kA 20,3
L3 kA | 201
11 kA 19,8
Symmetrical current, average L2 kA 20,2
L3 kA, 20,0
Average current, three phase kA 20,0
Cuyrent duration s 1,11
21,06 kA
Thermal equivaient during
1,068
Gas pressure at 20 °C MPa -

REMARKS

090312-4002 No visible disturbance.

E

1
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REPORT OF PERFORMANCE 529-03

APPARATUS A three-phase SFg-insulated ring main unil.
TYPE CGMcosmos-2L SERIAL No. K12520001

24 kV — 630 A~ 20 kA - 50 Hz

CLIENT Ormazabal y Cia S.A.,

lgorre (Vizcaya), Spain
MANUFACTURER Ormazabal y Gia S.A.,

Igorre (Vizeaya), Spain
TESTED BY KEMA HIGH-POWER LABORATORY

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

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

This repori consists of 23 sheets in lotal.

This report falls under the scope of the accraditation cenlificate L 020 of the Dutch Councli for Accreditation.
See information sheet (page 1}

@ Copyright: Only integral reproduction of this report, or reproductions ot this page
accampanled by any page{s) on which are stated the endorsed ralings of the apparatus tested,
are permitted without written permission from KEMA. Etectronle coples in e.g. PRF-format or
scanned verslan of this report may be avallable and have the slatus “for information only™.
The seated and bound version of the report Is the only valid verston,

B.V.
Ha ocHoBaHue 4. 2 ot 33114

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

Fiem, 10" March 2004
O I Y

Brinted by ool 24/88/2003
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[ s20.03 | | INFORMATION SHEET

1 Cetlificate E\

A Cerdificate contalns a record of a serias of type tesis carried oul strictly in accordance with a recognized

standard. The equipment tested has fulfilled the requirements of this standard and the relevant ralings A
assigned by the manufaclurer are endorsed by KEMA, The Cerlificale is applicable only to the equipment .
tested. KEMA is responsible for the validity and the contents of the Certificate. -wmg--
The responsibility for conformity of any apparatus having the same designation as the one tested resls

with the manufacturer. The Cerlificate 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 to
the client’s Instructions. These tests are not necessarily in accordance with a recognized standard. The
test results do not verify ratings of the test object.

KEMA Issues three types of Reports 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 fulfil the
requirements for a Cerlificate of Compliance (for example, if the number of lesl duties is not a complete
series 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 tests
is assessed and recorded in the Reporl.

2.2 The tests have been carried oul in accordance with ihe clienl's Insiructions. Test procedure and lest
paramelers 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 slandard and related to the ratings
assigned by the manufacturer. If the apparatus does not pass the tesls such behaviour will be mentioned
on the front sheel. Verification of the drawings (if submitied) and assessment of the condition afler the
tests is only done on the client's request,

2.3 The lests have beer carried oul according to the client's instructions.

This sentence will appear on the front page of a Report of Performance if the tests, test procedure and/for
{est parameters are not in accordance with a recognized standard,

3 Standards
Whan reference is made 10 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 uncontrolfed test documents

The official test documents of KEMA High-Power Laboratory are issued in bound form. Uncontrolied
coples may be provided as loose sheats o 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 table of tes! results the measured quantities are given in three digits. This method of presentation
does not Indicale an accuracy. The guaranteed uncertainty in the figures mentioned, taking inte account
the tolal measuring system, is iess than 5%, unless mentioned olherwise.

6 Qualified by RvA (Dutch Council for Accreditation) )
KEMA High-Power Laboratory and High-Voliage Laboratory have been entered in the L
RvA-regisier for laboratories under resp. Nrs. L 020 and L 218 for the lesting services Q::; &

as defined in the Field of Accreditation. AL

The accreditation is carried out in accordance with ISO/IEC 17025, E i i
Wi

pinted by col 3a/13/20013
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[ 529-03 ] [ TABLE OF CONTENTS
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CONDITION / INSPECTION AFTER TEST .coiiveniimimsm it st st s sassassassnnsst shisirinn 17
PHOOGEAPN BRET 1EBL..0e ettt bbb R 18
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529-03 } IDENTIFICATION OF THE APPARATUS TESTED

RATINGS ASSIGNED BY THE MANUFACTURER

Vollage
Number of poles
Frequency
Normal current:
Main busbar
feeder circuit
Short-time withsiand current:
Main circuil 20kAforts
Earthing circuit 20kAforts
Classlfication IAC
Internal arc 20 kA for 1 s (1)
(1) Tests carried out at 21 kA - 1s

DESCRIPTION OF APPARATUS TESTED

A three-phase SFs-Insulated ring main unii,

DRAWINGS

24 kV
3
50 Hz

630 A
630 A
Peak withsland current:
50 kA .
50 kA N

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 Rav. 1
DOC-2146 Rev. 1
DOC-1449 Rev. 1

f Printed by col 34/ 801/2813
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GENERAL INFORMATION

THE TESTS WERE WITNESSED BY

Name

Mana, M.
Rodriguez, J.
Sebaslian, M.

THE TESTS WERE OBSERVED BY

Name

Jorna, R.E.

NOTES

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

&\ vf;\}\ j’t »{\

N

Company

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

Companhy

KEMA,
Arnhem, The Netherlands

Printed by eol 14/13 /2013
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TEST REPORT

PERFORMED TEST

OBJECT TESTED

STANDARD

MANUFACTURER

DATE OF TEST

TEST SPECIFICATION

Fagoes
Annexes

Coppuruia Yerhaology

ORSIAZARAL Corposite Tothnolog

113

31009211-3GB

Internal are lesl, 21 KA-1s AFL

The cable compariment of & liwves-phaze malal-enclesed GFE-
inswlated switchgear assembly.

TYPE SERIAL No.

CEMCosmos-l. 31005291-MA

IEC §2271-200:2003

ORMAZABAL

1% of Oclober 2010

The fest chjec! was submitied 10 the reguested tests, aceording o
the procedures specified In the above mentionad Standsad and the
cliand's Instructions,

VERYFIED BY
Ha ocHoBaHue 4un. 2 ot 33J14

APPROVED BY

of January 2011

Amoretiela-Biane, 177

St Fiyano (Vizon

by iAo val

\eds 14/ 08/ 2015
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IDENTIFICATION OF THE TEST OBJECT

RATED CHARACTERISTICS

Manufacturer

Daesignation

Type

Serial number

Raled vollage

Rated curtent

Frequancy

Rated shori-thme withstand current
fiated peak valhstand current
Rated duration of shod-clreul
Rated SF6 prassure

IAC Classification

DESCRIPTION

31009211-3G8

ORMAZABAL
CGMCosmos
CGMCosmos L
310092141-M5
24

B30

54/60

2%

54.6

1
1.3
£,

AF

(4%

Hi
kA
A

bar

The vable compartmenl of a three-phase metal-onclosed Sl-6-insulated swilchgear assembly.




il

Lurgoyate Techrolegy

SUMMARY OF TESTS 31009241-3G8

PERFORMED TEST

The tesl objest was submitied to an inlernal arc test with an expected current vaiue of 21 kA and an
expacted pesk current value of 54.8 kA durlhg 1 second,

The Indicalors used in the lest were A accessibllty class as indicated in clause A3 of annex A IEC
62271-200:2003.

REGULTS TABLE

N T31008211_| T
Register number 14 M_;}u, :
Peak vaiue of curent, 2 phase TTRA 44,37 LN
Symmetricat cursant, 2 phase, sverage | KA 18,34
[uration 1o 1= 1.003

CONCLUSIONS

The acceplance criterions from [IEG 82371-200: 2003 Annex A clause. A.B are applied:

-A accassibility:
Crltlerion No, 1: Coreclly secured doors and covers do not open, PABSED
Crlteyion No. 2: No material fragmentation of Ihe enclosure occurs within the fine speciiled
far the lest. Projeclions of emall parts, up to an Individual mass of B0y, #re acceptod.

PASSED

Criterion No, 30 Arcing does not cause holes in the sccessibie sides up 1o a height ot 2m.
PASSED

Criterion Mo, &:lndicators do nol lgnile due to the effect of hot gases. PASEED

Criterion No. 5 The anclosure remains connected o His sarthing point, PASSED

The tesi was PARSED.

Efipted by BOEwivelatia\ads 14/08/2015

s
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TEST REPORT 31008211-4GR

PERFORMED TEST Internal are lest, 21 kA-15 AFL

OBJECT TESTED The bushar  and  lbree-phase  ihree-posiion  swilch-fuse
combinalion comparinent of an SFGInsulaled metal-enclosed
switchgear assembly.

TYPE SERIAL No,

COMOCOsTIOs-1. 310092171-M6
STANDARD IEC 62271-200:2003
MANUFACTURER ORMAZABAL ¥
DATE OF TEST 1 of October 2010

TEST SPECIFICATION  The tost oblect was submilied to he requesied testks, aucording lo :
the procedures specified in the above menticned Standard and the E
cllent's Instructions. k

SIS

siesily fephidden i

Fages 11
fnnexas

&
VERYFIED BY APP?ROVE[} 8y

l .
Ha ocHoBaHue un. 2 ot 33114

Arorebicta-Elxano . 17" of Jenwary 2091
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Cerperate Techasiegy

311

IDENTIFICATION OF THE TEST OBJECT

RATED CHARACTERISTICS

Manutfactirer

Desgignalion

Type:

Seral munber

Rated voitage

Rated current

Frequency

Rated shori-lime withstand ouyrent
Raled peak withstahd curfant
Rated durasiion of shod-circuig
Raled SF6 pressue

IAC Classification

DESCRIPTION

The busbar and thiee-phase thres-position awilch-fuse combinelion compariment of an 3BFG-
insutated metal-enclosed switchgear assernily,

31009211-4GB

ORMAZABAL
CGMCasmos
CEMGosmos L
31009211-M86

24 kv
530 A
B0MB0 Hz
21 KA
54.6 KA
1 s
1.3 har

AF

e
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Corperobe Fochnolvgy

SUMMARY OF TESTS 31008211468

PERFORMED TEST

Tho tesl objesl was submitted 1o an internal arc test wilh an expected current value of 21 kA and an
expected peak currani value of 54.6 kA dusing 1 second.

The indicators used In the test wers A accessibility class as indicated in ciause A3.3 of annex A IEC
B2271-200:2003.

RESULTE TABLE

Roegisler number T31009211 _
R | kA

Peak value of current 8 A
T WA

. S R kA

 Bymmetrical curren varage | 8 1 KA

et e i ) T o1 kA

Duration 5

CORGLUSIONS

The acceptance odwrons from IEG §2271-200:2003 Anrex A clause. AB are applied:

-A accessibility:
Griterion Ne, 1 Cotrectly secured doors and covers do not open, PASSEED
Criterlon Np. 21 No maletial fragmantation ol ihe enclosure cocurs within e lime apecified
for the fest, Projections of small parts, up to an indlvidual mass of 604, are accepled.
PASSLED

Criterion No. 31 Arcing does not cause holes in the accessible sides up lo & heighl of 2m,
FASSE

Criterion No. 4:3ndicatars do nat lgnile due 1o the effect of hol gases. PABSED

Critericns N 5 The anclosure remainz connacted ta s earthing poini, PAGSED

i e zest was PASSED.

48320 Amovabisla Fleano iz

ORFEAABES] Con |>:£|ale .l(J.(.;il:'l()l;.“-‘_;]“‘,;:“{:;1l.;;!|,;i',‘- Lt fial Boroa Pa
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hitps /fwww.enac.es/documents/7020/b5adea99-debf-4f8c-b788-6{21f82a1 132

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

SCOPE OF ACCREDITAT!ON
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)

Dielectric tests:

= Power Frequency: up to 100 kV

= Lightning Impulse: up to 288 kV

. IEC 62271-202:2006

High- B
voltage/low Short-time and peak withstand current tests 3 500
voltage on main and earthing circuits: up to 80kA/3s UNE-EN 62271-202:2007.
prefabricated
substation internal arcing test: up to 40kA/1s

Degrees of Protection |P: 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: i

from 06 up to 10 IEC 62262 :2002

ORMAZABAL Corporaie Technoiogy.fbarqt@’eﬁpﬁ'fégﬁ'@ﬁqﬁa Parf i (Bizkaia) Spain.

IR
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Dielectric tests:

= Power Frequency: up to 100 kV

= Lightning impulse: up to 288 kV

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

Temperature-rise tests

Measurement of the resistance of circuits

[EC 62271-102:2001

IEC 62271-102: 2002
CORRIGENDUM 1

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 | (e 52971.102/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 Egg&%&zggw 02:2005
performance of earthing switches: up fo UNE-EN 62271-102/A1:2012
40kA ‘
Degrees of Protection IP: IEC 60529 :2001
from 2X up to 4X IEC 60529 :2063 CORR.
from X3 up to X6 IEC 60529 :2007 CORR.
Degrees of Protection IK: .
from 06 up to 10 IEC 62262 :2002
Dielectric tests:
= Power Frequency: up to 100 kV
= Lightning Impulse: up to 288 kV
= Partial discharge measurement: up to IEC 60265-1:1998
100 kV and up to 2pC IEC 60265-1:2000
CORRIGENDUM
Temperature-rise tests IEC 62271-103:2011
IEC 62271-103
High-voltage Measurement of the resistance of circuits CORRIGENDUM 1: 2013.

switches for
rated voltages
above 1 kV and
less than 52 kV

Mechanical operating tests

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

Making and breaking tests: up to 2500MVA,
36kV

UNE 60265-1:1999.

UNE 60265-1:2005
CORRIGENDUM
UNE-EN 62271-103 :2012

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

IEC 60529 :2001
IEC 60529 :2003 CORR.
IEC 60528 :2007 CORR.

Degrees of Protection IK:
from 06 up to 10

IEC 6%}262 :2002

ORMAZABAL Corporate Technology. gF’arq
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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

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 1P: IEC 60529 :2001
from 2X up to 4X IEC 60528 :2003 CORR.
from X3 up to X6 IEC 60529 :2007 CORR.
Degrees of Protection IK: )
from 06 up to 10 {EC 62262 :2002
Dielectric tests:
= Power Frequency: up to 100 kV
s Lightning Impulse: up to 288 kV
= Partial discharge measurement: up to
100 kV and up to 2pC
A.C. metal- Temperature-rise tests IEC 62271-200: 2003
enclosed IEC 62271-200: 2011.

switchgear and
controigear for
rated voltages
above 1 kV and
up to and
including 52 kV

Measurement of the resistance of circuits
Mechanical operating tests

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

Internal fault test: up to 40kA/1s

UNE-EN 62271-200:2005
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 1K:
from 06 up to 10

IEC 62262 :2002

~(‘Bizkaia) Spain.
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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

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

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

High-voltage Measurement of the resistance of circuits UNE-EN 60694:1998
switchgear and . . UNE-EN 60694:1999
controlgear Mechanical operating tests CORRIGENDUM
Short-time and peak withstand current tests: HHEEE ggggjﬁ;gggg
up fo 80kA '
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 08 up to 10 IEC 62262 :2002
IEC 60076-1:1993.
{EC 60076-1/A1:1999 N
IEC 60076-1:1997
CORRIGENDUM 1
Routine tests IEC 60076-1:2011
UNE-EN 60076-1.1988.
UNE-EN 60076-1/A1:2001
UNE-EN 60076-1/A12:2002
UNE-EN 60076-1:2013
IEC 60076-2:1998.
IEC 60076-2:1 IEC 60076-
Power Temperature-rise tests 3:2013998 ERRATUM 2006
transformers |IEC 60076-2:2011
UNE-EN 60076-2;2013.
IEC 60076-3:2000.
Dielectric tests: Eg;ggg,fnﬁoﬁﬂ
= Separate source AC: up to 100kV IEC 60076-3:2013
* Induced AC UNE-EN 60076-3:2002.

= | ightning Impulse: up to 288kV

UNE-EN 60076-3:2006
ERRATUM

Ability to withstand short circuit

IEC 60076-5:2006
UNE-EN 60076-5:2002
UNE-EN 60076-5:2008

ORMAZABAL Corporate Technology. Parque empresariat Boroa Parcel?
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Degrees of Protection |P:
from 2X up to 4X
from X3 up to X6

IEC 60528 :2001

IEC 66529 :2603 CORR.
IEC 60529 :2007 CORR.

Degrees of Protection IK:
from 06 up to 10

IEC 62262 :2002

Requirements

for Subsutface,
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 |EEE C37.74:2003.
interrupter Mechanical operating tests
switch-gear for | Short-time and peak withstand current tests
alternating on main and earthing circuits: up to 80kA
current systems | Making and breaking tests: up to 25600MVA,
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
and faulit Mechanical operating tests IEEE C37.60:2012
interrupters for | Short-time and peak withstand current tests
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:

» Line charging current and cable charging
current interruption tests

=  Making current capability

= Rated symmetrical interrupting current
tests

Degrees of Protection
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Metal-Enclosed

Dielectric tests:

= Power Frequency: up to 100 kV

s |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

Mechanical operating tests

[nterrupter Short-time and peak withstand current tests | IEEE €37.20.3:2013
Switchgear on main and earthing circuits: up to 80kA IEEE C37.100.1:2007
{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 Profection
Degrees of Protection IP: 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
Eguipment CORRIGENDUM 2:2007
Degrees of Protection IK: IEC 62262:2002

from 06 up to 10
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OEKNAPALWA

Ha ocHoBaHwue 4n. 2 ot 33J1[
Honynoanucanarta HATALUA KOCTAOWMHOBA HEUIEBA

Ha ocHoBaHue 4. 2 ot 33J14 npe

VbR AL

Hexnapupam, de:
MpeaeupeHnTe 3a goctaska of kac KPY CpH nognexar ®a peuviinpadHe 8 3asofa-

npouseoputen ORMAZABAL - VWcnauwma  cneg watyuale Ha eKCnNoaTatWoHHWA MWMBOT Ha

CHLOpPRMeHnaTa,

rp. Codms

05.01.2018 1.

by i
7T A NN

Ha ocHoBaHwue un. 2 ot 33J1[

Hatawa Hewesa

IManbnHuTenen gupextoph. T HIET T
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P
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4.8. TPOBEPKA 3A HANUYUETO HA HAMPEXEHWE W CTIACYBAHETO HA
OASNTE

3a ga ce noTELPAV NPABWIHOTO CBbp3BaHe Ha xabenuTe 3a CH KbM wWkadoBeTE C W3BOAM B
TpaHcdopMaTopHaTa NnoacTaHums, TpsGBa Aa ce M3nonsBa ypeAbT 3a cpaBHABaHE Ha hasuTe
ekorSPC!" o1 Ormazabal.

Hai-Hanpea cebpieTe YepseHute kabenu Ha mogyna ekorS8PC KbM ToukuTe 3a uanuiBaHe Ha
cbllaTa dasa Ha cboTBeTHNUTE Moaymm ekorVPIS!'®, a uepHna kaber — KbM TouKaTa 3a UaNUTBaHE
Ha 3a3eMsiBaHeTo. ToBa fleiicTeKe TpabBa Aa ce NOBTOPY 3a Bew4ku hasu L1, L2 n L3,

Purypa 4.46: ekorSPC

CurnacyBaHe Ha (hazuTe NpH CPABHABAHE Hecwrn. Ha chasznte npy cpaBLsaBaHe

HAMA woaovkaums Ha ypeda 3a cpaBHABaHe UMA vwHaVKkauus Ha ypeaa 3a cpaBHABaME.

7 CHLMOHBIHG MOFET A C8 HINONSBAT 1 APV YR 58 Claeitpaie na (asy, chrmeciim o PG 81858,
B pasnen 107, ekarVPIS ~ Madyn a8 uadUratiust Ha HafiHie Ha Haaparenue,




TJEKITAPAIIHU S 3A CHbOTBETCTBHUE

Ha ocHoBaHue uyn. 2 o1 33114

Jonymoanucanuat AuroH Meanor Unues,

MDBP Ha ocHoBaHwue un. 2 ot 331 C - iy ——

JEKJIAPHPAM:

peiarannte ot gupma ,,MUT 23” EQOOJ - Komnaxrun KPY B metanen wxad 12/24(25) kV,
630 A, 16 xA, ¢ SF6 usonamms, ¢ TOBApOBH MpeKBCBAauH, NMpoH3BojcTBO Ha Ormazabal —
Vcnanms, CLOTBETCTBAT Ha M3WCKBAHMATA Ha CTaljaprTure, INOCOYCHH B naparpad
,,CHOTBETCTBHE HA IIPEAJIOKEHOTO W3NBAHCHHE ChC CTAHAAPTH3AIMOHHMTC AOKYMCHTH Ha

HacTosdmaTa TporxHa Ipoueaypa:
,[l0CTaBKa U MOHTaX Ha GETOHOBM KOMNEKTHU TpaHcthopmaTopHu noctose (BEKTM)” ¢ pedp. Ne
PPD 18-063

H3BecTHO MY €, Ye TIpH ASKIapHpaHe Ha HEBEPHN JaHHH, HOCS HAKA3aTE/IHA OTI'OBOPHOCT IO Wil
313 or HK.

&

... |na ocHoBaHwe un. 2 ot 33117

06.08.2018 1.

: ‘"";"""/’4's'?'ﬂ'%"f‘""""""

(nToH Nnnen)
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BUPJIAB, C.A. JNOKJIAJIHOMEP  CTPAHMIIA HOMEP

Iloapa3aeaeHue Ha 1110640 1/279
YPBAP HHXTHHEPOC, C.A.

TOKJIAJ OT H3IIMTBAHETO 3A OLIEHKA HA
CEW3MHWYHATA YCTOUMYHUBOCT HA
,,CHCTEMATA CGM COSMOS L+P+V*
HA OPMACABAJIL C.A.

SABEJIEJKKA: Cvenacnio pasnopedbume na mouxa 5.10.2 om Cmandapma ISO-IEC 17025:2005
cnedsa da ce nanpdey cAEOHOMo Hpedynpedcoerue.

L4 P€3yﬂiﬂﬂiﬁl!lﬂ€ oM HACHOAuUA dornad ce OMHACAM eDUHCMBEHo U USKIIOYUMENHO 3d

HoORODICeNUME Ha UsnUMeare obpasyi.
o 3afipanssa ce HACMUNONO UAU YSAOCHHO 6b3NPOUSSENCOane Nnd mosu Ookymenm 6e3

RUCMEHOINO paspetieniie om Cpand Hd ﬂaﬁopamopzwma.

| ~ BUPJAB, C.A. \
Aara spppmmn: TIposepmi:  [jgnpasneserme na YPBAP HHXEHUEPOC, C.A. \
g
H:;gﬁgs Higgzzge Hujyerpaaada 3oHa AcTeacy ww“".vi'rlab.es f/%:f’"
3ona B, Crpana 44 Email:virlab@urbar.com
20159 Acreacy (I'Hirycxoa) Tem.: +34 943 6915 00
27.09.11 Xyaut Anmonuo Anéepmo Baxe: +34 943 69 26 67
HEPEC Kopay  WCHAHHI e
Kpuvewn nevam ua BHPJIAE, TABOPATOPHA 34 BHBPAITHOHHH H311HTBA HiA
-
§
]
§ AN |
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BUPJIAB, C.A. JOKJIAJL HOMEP  CTPAHMIIA HOMEP

Tonpasjenenne Ha 111640 33/279
YPBAP HHXEHHUEPOC, C.A.

12.0.- SAKJINGYEHW

Pasnpepenurennara ypenba ,CHCTEMA CGM COSMOS L+P+V* ua OPMACABAJL, CA,,
cheTaBena oT Tpu (3) Kumuu, cernacHo geprex Homep DOC-3410, lpepasriexnane 01 or para
08.04.11 roj., ¢ XapakTepuCTHKH, OHmHMcAaHM B Touka 3.0, KOsTO € [pelHasHaucHa 3a
MOACTAHHMHA H TPA®OIIOCTOBE, e noanokeHa Ha CEH3MUUHH WINKHTBAHMA, KAKTO ©
nocoueHo B ofscHeHaTa B Touxa 8.0 npoleaypa, B choTBeTCTBHE ¢ enpomneiickua crannapt UNE EN
60068-3-3 ot 1994 rop., cranpapra NSR-98 (Konym6us), cnetpduxamuure ETGE-1020 (Yunn), E-
SE-010 (Enersis) 1 NSP-420 (Bereuyena), Kakto 1 Bb3 OCHOBA HA aMEPUKAHCKHTC CTAHAAPTH IEEE-
344 o1 2004 rog, u IEEE-693 ot 2005 rog.

B Ttouka 11.0 ca ONUCAHM PE3yNTATHTE OT W3IIHTBAHMATA, U3BbPIICHH [0 OTHONIEHHE Ha
pasnpenenuTenHata ypesba. ChopBKEHHETO € H3IBPIKANO YIOBICTEOPATENHO HIIHTBAHILITA, Bes mo
HEro Jd ¢4 OTKPUTYH aHOMAIMH HAH CTPYKTYPHY TOBPEAN.

EMHCTEEHOTO OTKJIOHEHHE, OTHETEHO TI0 BPEMe Ha H3IHTBAHMATA, ce HaOMmoAaBa [Ipy k3ruTBaHe N°
21, MHOFOYECTOTHO CEM3IMUYHO M3MUTBaHe OT HEBO S2, M3BBLPHIEHO N0 MOCOKA YZ, CMpanuiHo
CpAMO pasmpesieNiTeNHaTa ypeAda 1 eQHOBPCMEHHO ¢ TOB& ePHIUKAIHO, B PE3YJITAT HA KOLTO Ca
nonydeHn Mukpomedopmaumu ¢be CcTolfHocT mo-gucoxa ot 1000 (1198), ToecT mHo-BHCOKA OT
MAKCHMAIHO AOMyCTHMATa cTOHHOCT, 10 efa oT detupute dentd (G4), nocrasenn B 0CHOBATA Ha
CHOPBXKEHHETO,

C 1esl HAMATABAHE Ha HATIPEKEHHETO B CHOPHKEHHETO € YBEMUCH OpoaT Ha OonTOBeTE OT 12 1a I8
(c o gRa (2) Ha KIeTKa), C KOETO MaKCHMANHMAT Opoii MukposedopMatiiy py ninureane N° 22
crazta oT 1198 Ha 719 npu mpuiarase Ha ChITOTO HUBO KaTO Npy u3nuTBane N° 21,

B NPHUJIOKEHUE I ca npejicTaBeny B rpaduyHa Gopma AaHHUTE OT CEH30PHTE 34 H3MEPBaHE Ha
MeXaHHUHH AcOPMALIHH, OTHETCHH B PE3YITAT HA MHOTOTECTOTHHTE M CHHYCOHAQNHUTS CCH3MIIHH
H3MKTBANIA, TIO BpEME Ha KOHTO Ca IPHJaraHi Pe3OHaHCHHTE WECTOTR Ha ypeabara. Pesynrature oT
Te3u MSIATBAHNS, ¢ M3KIIOYeHHE Ha TopeliuTHpanis cnyyail, He naxsmmasat 80% ot MaKcHManHara
IpaHMI@ Ha MPOBIAYBAHE HA MaTepHana, ACpUHNpAHa HOCDPSICTROM 1000 MuxposedopMarim.

B HPAJIOKEHHUE 11 ca oTpaseHl YECTOTHHTE CTIEKTPH, HHTErPHPAHH [0 MAKCHMAIHI CTOHHOCTH,
ma axcenepomerpure of I'pyma 1, 3akpefienn BbpXy Bubpupamia IaTopMa, Karo € IMOCOUEHO
HHBOTO, NPHJIOKEHO [0 BPEME Ha CKPUHUHTA NPSAH H Chejl CeHIMUMHHTE U3IRTBAHILL

B chmoro Tosa TPAJIOKEHHUE e orpasen HeCTOTHHAT cnekTep He camo Ha T'pyna 1
aKCENePOMETPH, 3aKpeNienk BBpPXY BuGpHpama TnaTdopma; Ho H Ha I'pyna 2, KOsTO ¢ nocTaBena B
LlenTspa Ha TexecT Ha chopwbxeHneTo. [locoueHo e M HHBOTO, TIPUIOKEHO IIpH CHHYCOHAANHUTE
CeH3MMMHN M3THTBAHES, OCBIUECTBEHH no nocoka Y (cmpaniuno) u X (omnped-waszad) cnpiMo
pasnpezenuTensarta ypeaba.

B IPHJIOKEHWUE I ca npescTaReHH npefiaBaTeliiTe QYHKIMN (M00yn # hasa), NONYHEHN npy
IBPBOHAYATHAA M KpafiHid CKPHHMHI NPy HHBO Ha yckopeHme 0,1 g, Karo B3 OCHOBa HA TC3H
(pYHKIUW ce NPaBH W3BOH, He Haif-3HATHMHTE PE3OHAHCHH YeCTOTH Ha Kwauume ca B panasona ot

0.5 a0 35 Hz.
Kpvewa nevant na BHPIIAB, TABOPATOPHA 34 BHEPALIH1 OHHH H3IMHTBAHHA

SRR e e,
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JOKJIA/| HOMEP
111640

CTPAHMIIA HOMEP
34/279

BUPJIAB, C.A.

[IoapasieneHme Ha
YPEAP HHXEHHEPOC, C.A.

B mpuiosenaTa no-10Jfy Tab)IHIA CA NoKazakK PE3OHAHCHTE Ha TOMKA 2, NONYHeny NpH HauaHua 1
KpaHHAS CKPHHHIHT.

PEIOHAHC (Hz7)
TOYKA XopH30ATAIHA JIOCOKA XopnaoHTAJHZ N0COKA
HOMEP ». & N
(omnped - Hazad) (cmpanuuno)
Hauanen Kpaen Hauanen Kpaen
CKPHHEHT CKPHHEHT CKPHHIHT CKPUHHHT
2 12,87 10,49 6,68 7,63
(IEHTDHP HA
TEKECTTA)

OT ananu3a Ha Te3H PE3yJTATH 0 CTHIa JI0 M3BOJIA, 4 OTKAOHCHIITA MEXY KPaliHuTe # HA4aIHITe
pe3cHancH ca B nopsybka Ha 14,2% B nocoka Y M B NOPALbKE Ha 18,5% B mocoka X, IpH BCHYKH
cirydan noa 20-te %, KOMTO MpefCTABIABAT HOIYCTHMATA CTOHHOCT HZ OTKNOHEHHE ChIUIACHO

crangapr [EEE 693/2005.

HezasrcHMO OT TORA CHEABA Ja ce OTHENekH, Y [IOCCYSHUTE OTKIOHCHHA Pealto ¢a MO-HHCKH, aKo
ce B3eMar TPEABHMJ pE3yNATaTHTE OT H3IMATBAHHATA, HM3BLPIUICHM CleJ NOCTABAHEe Ha INECTTe
AOUBIANTEAHN DoaTa, Tesu pesynratu ca NPEACTABEHH B HPAJIOKEHHUE 1V, kato 8 obobmeH
BHJ[ Ca OTpaseHH B TabnHLATA HO-A0LY:

PE3OHAHC (Hz)
TOUYKA X OpH3IOHTAJHS IIOCOKA XopH30HTAJIHA HOCOKA
HOMEP .S n¥Y¥
(oinnped - Hazad) (cmparimne)
HauaieH Kpaen HavuaneH Kpacn
CKPHHEETD CKPHIHHD CKPHHEUT CKDUHHEHT
2 11,03 10,49 737 7,03
(IEHTHP HA (0,15 g) 01g 0,15 g) (0,1g)
TEKECTTA)

B To3u cayyail np#a pe3oHaHcHTe ce Habmogana oTKIOHEHHE OT IOpsiIbKa Ha 4,9% g nocoka X 1 0T
nopsagpka Ha 3,5% B nocoka Y.,

B INPUJIOMKEHHUE IV ca oTpaseny TpaHcMrcHOHERTe DYHKIHH (00yA) Ha Touka 2 {neuTHp Ha
TENKECTTA), MONYUESHN ¢ TIOMOINTA Ha BHOPOMETHP 1O BpeMe Ha JIOKaIHMA CKPUHHHT, NpHl HHBO HA
ycxoperns 0,15 g. Bb3 ocHOBa Ha Tezd (yHKIMHA e H3UHCIEHa cnocoOHOCTTa Ha CHOPBIEHHETO 34
MOrTBINAHE HA BUGPALMH, ChOTBETCTBAILA HA PA3AYHUTE PEXMMH Ha BHOpHpAHC (usyucAeHy 1O
memoda HHupounund Ha AeHmMAm), KAKTO ¢ TIOKA3aHo B 0000HIEH BUA N0-L0JLY:
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PE3OHAHC (I1z) / Cnocobrocm 3a 6ubpono2oiiane (%)
TOYKA XopH3oHTAAHA IIOCOKA Xopu3oHTaIHA NIOCOKA
HOMEP pX Y4
(omnped - Ha3ad) (cmpanuine)
2 10,15/ 13,45% 612/1611%
(YXIEHTBHP HA
TEAKECTTA)

Bte BEPTUKA/IHA IOCOKA HE € OTUETEH 3HAYMTCIICH pe30HaHC.

Kpvewn nevam ua BUPJIAB, TABOPATOPHA 34 BHEPAIIHOHHH H3ITHTBAHHA

BUPJIAB, C.A. JNOKJIAJI HOMEP  CTPAHMLA HOMEP
Iloapasaeaenne ua 111640 35/279
YPEAP HHXEHHEPOC, C.A.

Ot apyra crpaHa, CJIeJl NOCTaBsHe Ha WECTTe NONbIHUTCAHH Qonta W fHpeAN H3BbpIHRAHEe H
CUHYCOMJANHNTE CEH3MIUHW W3IWTBAHHA €4 TOBTOPEHM JIOKATHHTE HIIMTBAHUA, TBil Kato €
[HOBHIIEHA 3pPaBUHATA HA BPH3KATE MEXAY PpasnpeiciuTeNHaTa ypeaba K HINMTEATETHOTO
obopyasane. CmocobHocTTa Ha yperbara 3a IOIIBifaHe Ha pubpaninTe, CHOTEETCTBALNA Ha
OT/ACHHATE PeXHMH Ha BUGpHpane ¥ MONyHYeHa B Pe3yITaT Ha TOPHOTO M3NMHTBAHE, & IPCACTABCHA B

nonaata rabmana:

PE3SOHAHC (Hz) / Crocobrocm 3a sniponoeznvutane % .Y
TOUYKA XopH3oHTAAHA BOCOKA XopH3oaTana MocoKa ,,,%;." "
HOMEP i, nY
(omnped - nazad) (cmpanuuno)
2
(IFHTHP HA 11.83/9,46% 7,377 10,04 %
TEXKECTTA)

Beuuky Te3H CTOHHOCTH ca H3uMcHeHd npa Brmovenu pasedunument. Hakpas € U3BbPIICH JIOKAICH
CKPHHHHF B Tocoka X ¢ Hskawoueny pasedunument, Thi Karo e 3afenA3ana 3HaUHTENHA IPOMAHA B
Tasy TMOCOKA [§pHM H3BBLPHIBAHE HA CHHYCOMAANHOTO CEH3MHYHO H3IHTBAHE. YecToTaTta M
crocoGHOCTTa 32 BHOPOIIOTITEIIIAHE, TOYUEHH B Pe3y/ITaT Ha TOBa H3NHUTBAHE, Ca 10,54 Hz v 6,82%.

B IIPWJIOKEHWE V ca mokazans creKTpHTe Ha peardpane Ha mnuTeadusra (TRS) 3a I'pyna I
AKCENEpPOMETpH, 3aKpelleRH BBPXY H3IHTBATCTHOTO ofopyaBaHe, KOUTO Ca pesyiraT oT
MHOIOMECTOTHHTE CEH3MMYHH M3NUTBAHAA BupXy Kuanunte,

TesH crieKTpH, TONYUeHH ¢ NMOMoInTa na BubpoMerspa, ca HIHHCICHH 33 eubponorabmane or 2%
npu 1/24 oxTaBm; Te ca HaHeCeHW Ha rpajuKaTa BHPXY WSHCKYEMITE COGKTPH 1Ha PCarupate (RRS).
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B OPAJIOKEHUE VI ca oTpasedu criekTpaTe Ha pearipade Ha msnutsanuara (TRS) sa Ipyna 1
aKceepoMeTpR, B3UNCIEHH 3a BOponornbmane ot 3% MpH 1/24 oxTaBH M MOJYYEHU B PE3YNTAT Ha
CeN3MMYHNTE M3nATRANS BEPXY Kuanuume. Tean criekTpl, n3dciernH ¢ noMouira Ha Bubpomerspa,
CHIUIO Ca HAHECeHH Ha rpaduKaTa BEPXY H3MCKYeMHTe criekTpn Ha pearapane (RRS).

B IIPUJIOKEHHUE VI ca otpaseny akcenorpamute Ha [pyna 1 akcenepoMeTpH, pesylTar oT
CeHsMHMHITE H3NMTBAHNSA, OCHIIECTBEHY ¢ MHOTOUECTOTHO Bh30YyKAaHe.

Acteacy, 27 cenremepu 2011 rog,
BUPHAB, C.A.
Hoapasaenenne Ha YPBAP MHXEHUEPOC, C.A.

TIposepnn: Heppprua:
Heyenaus HOONUC Hevenia ROONUC
Anbepro KOPAJI Xyan Arronno IIEPEC
JTaGopaTopes HHXKEHED Prxosoauten na JlaGopatophsara

Kpbren neuar Ha BUPJIAE, JIABOPATOPHWA 3A BUBPALIMOHHW M3ITHUTBAHMA
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Un Cuadro Gléctrico “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 ¢l punto 3,0, destinade a
SUBESTACIONES Y CENTROS DE TRANSFORMACION ELECTRICOS,
ha sido sismicamenie ensayado tal y como sc indica en el procedimicnto descrito
en el punto 8,0, conforme a la norma ewropea UNE EN 60068-3-3 de 1994, la
norma NSR-98 (Colombia), fas cspecificaciones KTGI-1020 (Chile), E-SE-01H)
(Enersis) vy NSP-4200 (Venezucla), apoyindose igualmente en las  mnormas
norteamericanas IEEE-344 de 2004 e IREE-693 dc 2005,

En ¢l punto 11,0 se describen los resuliados de los ensayos a los que ha sido sometido el
Cuadro. Este cquipo ha soportado salisfactoriamente los ensayos sin que se haya detectado
anomalia ni deterioro estructural alguno cn el mismo.

La Gnica incidencia significativa habida en eslos ensayos se ha presentado en el ensayo n’
21, ensayo sismico multifrecuencial de nivel 82 realizado en direccion Y7, lado-lade al
Cuadro y verfical simultineamente, en el que se han alcanzado microdeformaciones de
valor superior u 1000 (1198), valor considerado como el méximo admisible, en una (G4)
de las cuatro bandas colocadas en I basc del equipo.

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

Fn el APENDICE 1, se encuentran dibujados los registros de las galpas extensométricas
obtenidos de los ensayos sismicos realizados, tanto de tipo multifrecuencial como de tipo
senoidal, a las frecuencias de resonancia del Cuadro, no superandose, excepeion hecha del caso
citado, ¢l 80% del limite de fluencia det material, definido por 1000 microdeformaciones.

i'n o} APIENDICE 11 sc encuentran dibujados fos espectros de freeuencia, integrados por
valores méximos, del grupo 1 de acelerometros, colocado sobre la plataforma vibrante, cn
Jos que se refleja el nivel aplicado en Jos ensayos exploratorios realizados antes y después
de los ensayos sisniicos,

n este mismo APENDICE se encuentran dibujados Jos espectros de frecuencia del grupo
i de acclerémetros, colocado sobre la plataforma vibrante; y del grupo 2, colocado en el
Centro de Gravedad del Conjunto, en los que se reflgja el nivel aplicado en los ensayos
sismicos senoidales realizados en dircecion Y (ludo-lade) y X (frenfe-atrds) al equipo.

£n el APENDICE 1, se encuentran jas Funciones de Transferencia (mddulo y fase)
obtenidas cn los cnsayos exploratorios iniciales y finales, realizados con un nivel de
_aceleracion de 0,1 g, de los que se han deducido las frecuencias de resonancia mdis
significativas de las Celdas, en el rango de 0,5 a 35 Hz.
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En la (abla que se acompafia a continuacién se muestran las resonancias del punlo 2
obtenidas en los ensayos exploratorios Iniciales y linales,

RESONANCIA (Hz)
PUNTO i)irecciég )l(i'?rizontnl Direccim‘]‘]l{-]’?rizantnl
NUMERO (ﬁ'er;e_-;f}rds) {!ac;)——!_r;du}
Inicial Final Inicial Tinal
2
(CDG) 12,87 14,49 6,68 7,63

Del andlisis de estos resultados se deduce gue las desviaciones entre las 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 admilidas por la norma IEEEGY3/2005.

No obstanle, hay que decir a este respecto que estas desviaciones son mds pequefias si se
consideran los resullados oblenidos en los ensayos realizados después de colocat los seis

tornillos adicionales, resultados que se encuentran en of APENDICE IV sintetizan en la
labla siguiente:

™
RESONANCIA (Hz)
PUNTO BDireccion Horizontal Direccién Horizontal
“x” m
NUMERO (frente-oirds) (lado-lado)
Imicial Final Inicial Finnl
2 11,03 10,49 7,37 7,63 é’fﬁjﬁx

{CDG) .152) (0.1 g) {(#150) (01g)

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

En el APENDICE 1V, se encuentran las funciones de transmisibitidad (médule) del punto
2 (CDG) obtenidas mediante ¢l Controlador de Vibraciones de Jos ensayos exploratorios
locales, realizados con un nivel de aceleracién de 0,15 g, a partir de las cuales se ha
obtenido ¢l amortiguamiento del equipe, asociado a sus comrespondientes modos de
vibracion (calerdudos por el Métado del Ancho de Bannda), tal y como se resume a continuacion:

RESONANCIA (Hz) / Amortiguamiento (94)
Direceién Horizontal

PUNTO

Direccion Harizontal

NUMERO X >
(frente-atrds) (lado-lado)
2 “ ) i
(CDG) 1,15 / 13,45% 0,02 / [6,11%

" En direccion vertical no se ha encontrado resonancia significativa alguna,
Ea
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Por otro lado, despuds de colocar los seis tornillos adicionales vy antes de realizar los
ensayos sismicos de tipo senoidal, sc han vuelto a repetir los ensayos exploratorios
locales, debido al aumento de rigidez de la union del Cuadro a la plataforma de ensayos,
habiéndosc obtenido los valores de amortiguamiento, asociados a sus correspondientes
modos de vibracion, que sc resumen en la labla siguiente:

‘ RIESONANCIA (Hz) / Amortiguamiento (%)
PUNTO Direccion Horizontal Dircecion Horizonial
{frente-atrds) {(fado-lado)
2 460 10
(CDG) 1103 / 9.46% 737 1 10,04%

Todos estos valores se han calculado con los Interrupfores Conectados. Por dltimo, se ha,
realizado un ensayo exploratorio local con los Interruptores Desconectados en direecion
X, ya que s¢ ha observado una variacion significativa cn esta dircecion, al realizar el
ensayo sismico senoidal. La frecueneia y amorlignamiento obtenidos han sido de 10,54
Mz y 6,82%.

En ¢l APENDICE V, se encuentran dibujados los Espectros de Respuesta de Ensayo
(TRRS), del grupo 1 de acelerometros, colocado sobre la plataforma de ensayos, oblenidos
de los ensayos sismicos muliifrecuenciales realizados sobre las Celdas,

Estos espectros, obtenidos con ¢l Controlador de Vibraciones, sc han caleulado para el 2%
amorliguamiento y por 1/24 de oclava; y sc encuentran superpuesios sobre los Uspectros
de Respuesta Requeridos (RRS).

En ¢l APENDICE VI, se encuentran dibujados los Espectros de Respuesta de Ensayo
(TRS), del grupo | de acelerdmetros, calculados pura el 5% amortignamiento por 1/24 de
octava, oblenidos de los ensayos sismicos realizados sobre las Celdas. Estos espectros,
obtenidos con ¢l Analizador de Vibraciones, s¢ encueniran igualmenle superpuestos sobre
los Espectros de Respuesta Requeridos (RRS).

Bao el APENDICE VI, se encuentran dibujados los acclerogramas del grupe 1 de
acclerometros oblenidos de los Ensayos Sfsmicos realizados con excitacion tipo
muftifrceucncial.

Asleasu, 27 de Septiembre, 2011
VIRLARB, S,A,
Division de URBAR INGENIEROS, 8.A,
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