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Nuclear Equipment Qualification at Weidmuller
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Terminal Box
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Terminal Block

§> It is not feasible (costs, time schedule, capacity) to test all terminal
boxes that will be installed in a nuclear power plant
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Qualification Strategy

Enclosures & Cable Glands Terminal Blocks

Products

To connect single
cables coming from
_ sensors & actuators
Functions  to trunk cables

going to cabinets

» Protection & Connectivity

1. Representative test specimens to cover the scope of supply
2. Flexibility during project execution in case of design changes

Challenges
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Qualification of Terminal Blocks (1)

Screw connection
up to 1000V 0.5 mm?- 50 mm?
Seismic resistance WDU Series up to 1000V
1-200 Hz, up to 20 g /

40 years
operational lifetime

Epoxy Resin up to 160°C up to 130°C Wemid
(normal operation)  (normal operation)

§> Qualification program in accordance with IEEE 323 & 344
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Qualification of Terminal Blocks (2)
LOCA

SAK Series
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§> Weidmuiller terminal blocks are able to fulfil their function in
§> NPP environments even without the protection of enclosures
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Qualification of Enclosures

™~ Tightness: IP 66 )
7N (dust & water jet) N }
y . Klippon TB & STB - - L
silicone gaskets , Y
up to 135°C
(normal operation)
T
high-quality welding
ot stainless steel 316L / 1.4404 electropolished surface

§> LOCA (up to 5 bar) & seismic resistant enclosures
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NPP Mochovce 3&4: Qualification of Terminal Boxes

Requirements - ~
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Final

Weldmuller >
Design

weidhiiller 3¢
- [dentification of components g
\ - Drawings & 3D Models
\ - Prototypes

Design Freeze

\- Analytical studies

- Qualification program

=1l

\ - Definition of test specimens , -
- Acceptance criteria :
N N Lab tzsts &reoorts 7 - Datasheets & drawings
N P P - Operating & maintenance manuals
~ _ ”’ - Transport & storage procedures
SN =~ - Technical specifications
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NPP Mochovce 3&4: Improvement of Seismic Resistance

Standard Klippon TB
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Reinforcement of the lid

Additional fastening

Closed eyelets &
special lugs welding  sleeves for DIN rail mounting
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NPP Mochovce 3&4: Test Specimens
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Enclosures

Stainless steel

Aluminum

Klippon TB Klippon STB

. -y

Klippon K

(Production Site 1) (Production Site 2)

Klippon K

&m
W-Series Z-Series P-Series
sz
Terminal blocks
Cable Glands @ %

§>§> The biggest variants of each enclosure type were considered the most critical and
therefore selected as representatives test specimens of the complete scope of supply
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NPP Mochovce 3&4: Qualification Program (1)

0. Determination of activation energies by thermogravimetry analysis (TGA)
- Sealing of the enclosures

- Sealing of cable glands

- Insultation material of terminal blocks

1. Initial Equipment Inspection & Functional Tests
- Visual inspection

- Tightness of the enclosure

- Insulation resistance

- Pass through resistance

Vel
U
cl lock 7 (M Block 8 [F \E& 4
o Foc )
: ﬁ‘f‘d -

2. Thermal Ageing
- 40°C during 40 years (ageing temperature: 120°C)

3. Radiation Ageing
- Dose: 100 kGy (1kGy/h)

4. Functional Tests after Thermal & Radiation Ageing
- Tightness of the enclosure:

- Insulation resistance

- Pass through resistance
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NPP Mochovce 3&4: Qualification Program (1)

Vibration Ageing
110 200 Hz (5 up & down sine sweeps), up to 2 m/s2.

Red

4. Seismic Resistance

Determination of resonance frequencies
- Five sine sweeps (2 Hz - 35 Hz - 2 Hz)
- Sine beat tests (2 Hz to 32 Hz), upto 5 g

5. Accident Event - HELB Test
Max. Temperature: 100°C (see profile)

6. Final Equipment Inspection & Functional Tests 10
- Visual inspection - aM
- Insulation resistance (1) ji
- Pass through resistance (2) ” //A \h
- Tightness of the enclosure (3) ol A /
o
Acceptance criteria
1) >125 kOhm within 5 terminals & between terminals & walls of enclosure B
2)  Change of voltage drop < 50% & no short circuit SO
3) IP 65 (dUSt and jet Water) Fig. 1 Temperature profile
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NPP Mochovce 3&4: Production & assembly of terminal boxes

Design Freeze O—l
I—>Assembly -Lot1
FAT Lot 1

Weidmiiller 3£

EEE
FAT Lot N

1’ Serial production <--> specimens

J Product conformance to requirements

>1000 terminal boxes

> 5000 empty enclosures
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Let‘s connect
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Your Contact Person

Business Development Manager for Nuclear Power Plants
Weidmdller Interface GmbH & Co.KG

Ramon Gasull Anguera

Tel.: +49 5231 14-292894
Ramon.Gasull@weidmueller.com
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