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C Material, equipment, and specifications for LOW-VOLTAGE FUSE-SWITCH DISCONNECTORS 
C1     General material and packing instructions 
 Additional to the general instructions, the following shall be observed: 
 

1a Scope 
 These specifications cover design, construction and testing of low-voltage fuse-switch disconnectors 

(FSD) using for low voltage overhead distribution systems. 
 

1b Standards 
The FSD shall be manufactured and tested in accordance with the following standards: 
IEC 60947-1: 2007  Low-voltage switchgear and controlgear – Part 1: General rules 
IEC 60947-3: 2008 Low-voltage switchgear and controlgear – Part 3: Switches, disconnectors, 

switch-disconnectors and fuse-combination units 
And all other relevant standards, unless otherwise specified in these specifications. 
PEA will accept the type test reports in accordance with the later edition of the above standards. 
PEA will also accept the type test report in accordance with the previous edition of the above  standards, 
if there is no significant change in any test items or no additional test item(s) compared with the above 
standards. On the other hand, if there is significant change in any test items or there are any additional 
test items, the previous edition type test report with the additional test report(s) of the significant change 
test item(s) and/or additional test item(s) will be also accepted.  
 

1c Principal requirement 
1c.1 Service condition and installation 

The FSD shall be suitable for operation under the following conditions: 
  Altitude :  up to 1,000 m above sea level 
  Ambient air temperature :  40OC, maximum 
   :  35OC, average on one (1) day 

Relative humidity : up to 94% 
Climate condition : tropical climate 

 

1c.2 Ratings, characteristics and construction 
 1c.2.1 General 
 The FSD shall be single-pole, single throw type, and suitable for installation in horizontal underhung 

position. Each part of the FSD i.e. upper housing, lower housing and terminal covers can be removed 
individually. Each pole of FSD can be installed or removed from “L” mounting bracket individually. 
See Drawing No. SB2-015/61001.  
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 A housing of the FSD shall be made entirely of glass fiber reinforced polyamide plastic with 
properties of electrical insulation, weather resistant and flame retardant. There is NO electrical 
conductive part on outer surface of the housing of the FSD. 

 

The FSD shall have an upper housing and hinged lower housing with fuse carrier. The upper housing 
shall be securely fixed to a mounting bracket. The lower housing with a fuse carrier shall be hinged to 
the upper housing. 
 

The conductor terminals and fuse contacts shall be designed and proportioned as to carry continuously its 
rated current without exceeding the maximum temperatures rise as indicated in the relevant standards.    

 

 The FSD shall have ratings and characteristic at least specified in Table 1.  
 

Table 1 
Ratings and characteristics of the Low-voltage fuse-switch disconnectors (FSD) 

 

Description Unit 
Required ratings and 

characteristics 
Rated operational voltage (Ue) V 500 
Rated frequency Hz 50 
Rated operational current (Ie) A 400 
Rated conditional short-circuit current kA, r.m.s. 80 
Rated impulse withstand voltage (Uimp) kV, peak 12 
Rated making and breaking capacity A 1,200 
Rated insulation voltage (Ui) V 1,000 
Minimum creepage distances - pollution degree 3 
Degree of protection - IP 23 
Utilization category - AC-22B 

 

The operation of the FSD, i.e. opening, closing, removing and placing the lower housing with fuse 
carrier, shall be operated by using an operating stick fitted with a NEMA disconnect head and it shall 
be possible to operate from the ground level directly below the FSD. 
 

Indicators, clearly visible form ground level, on the FSD’s lower housing shall be provided, at least as 
follows: 
- Red lamp indicator showing when the fuse link is blown. 
- Yellow tag indicator showing when the fuse link is not fixed in a suitable position. 
 

All ferrous materials, other than stainless steel, shall be hot-dip galvanized according to ASTM 
specifications or equivalent. 
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 1c.2.2 Upper housing 
The upper housing of the FSD shall be provided with one (1) incoming terminal and one (1) outgoing 
terminal, suitable for up to 185 mm2 low voltage aluminium cable, and fixed fuse contact suitable to 
accommodate the HRC fuse link with blade type 400 A size 1 or 2. All conductive parts shall be fully 
protected by the housing and terminal covers to avoid any touching of energized component. 
  

 1c.2.3 Lower housing with fuse carrier 
The lower housing with fuse carrier, hinged to the upper housing, shall be suitable for fixing the HRC 
fuse link as specified in 1c.2.2. 
    

 1c.2.4 Hook stick Holder 
The hook stick holder shall be fixed to the the lower housing with fuse carrier suitable for operation 
the FSD, i.e. opening, closing, removing and placing the lower housing with fuse carrier by using an 
operating stick fitted with a NEMA disconnect head. The hook stick holder see Drawing No. SB2-
015/61001.  
    

 1c.2.5 Fixed fuse contact and terminals 
 The fixed fuse contact and terminals shall be copper with minimum of 10 µm thickness tin plated, or 

better. 
 The terminals shall be drilled in accordance with 2-hole NEMA standards (9/16” holes on 1 3/4” 

centers). Each terminal shall be furnished with two (2) sets of bolt, nut, flat washer, and spring lock 
washer.  

 

 1c.2.6 Mounting bracket 
 Mounting bracket shall be consisted of “C” mounting bracket and “L” mounting bracket, see Drawing 

No. SB2-015/61001.  
 The “C” mounting brackets shall be suitable for mounting the FSD on a 100 mm x 100 mm cross-arm 

in horizontal underhung position with M16 carriage bolts of not less than 140 mm long and shall be 
also suitable for mounting the FSD on the “L” mounting bracket. 

 The mounting brackets and their accessories shall be hot-dip galvanized according to ASTM 
specifications, or equivalent, and shall be strong enough to withstand the operating forces throughout 
the service. 

  

1c.3 Markings 
  Each FSD shall be marked, by embossing or by laser marking on the housing, indelible and easily 

legible, at least as follows: 
(1) Manufacturer's name or trade-mark 
(2) Applied standard, Utilization category and Ratings i.e. rated operational voltage (Ue), rated 

operational current (Ie), rated frequency and rated insulation voltage (Ui) 
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(3) Maximum torque marked on terminal covers 
(4) Year and month of manufacturer 
(5) PEA’s contract number and PEA’s purchase order (PO) number 
(6) PEA's trademark, as shown in the Figure 1, marked on the upper housing 
(7) In - Out arrow marking, direction of the arrow as shown in the Figure 2, marked on the upper 

housing 
(8) Others according to manufacturer's design 

 
 
 
 
 

 

 Figure 1 PEA's trademark   Figure 2 Direction of the arrow on Upper housing 
 

1c.4 Field trial requirement 
The proposed FSD shall be passed, at least 6 months, field trial in PEA’s distribution system. The 
bidders have to submit PEA’s letter of certification of the field trial with the bid. The FSD offered 
without the letter of certification will be rejected. 

   

1d Packing 
 Each set of the FSD including all accessories shall be packed together in a suitable package. Plastic 

foam shall not be accepted.  
 The packages shall be packed in seaworthy wooden case(s) to avoid damage during transportation; or 

suitable package(s) for delivery by container. 
 Each wooden case shall be strong enough for stacking over with another one. 
 If the wooden case is made of rubber wood (Yang-para or Hevea brasiliensis), the wooden parts shall 

be treated with wood preservative. The details of wood treatment shall be described. 
   

1e Tests and test report 
1e.1 Type tests  

The proposed FSD shall be passed all items of the type tests in accordance with IEC 60947-3 as follows: 
(1) Test sequence I : General performance characteristics  
(2) Test sequence II : Operational performance capability 
(3) Test sequence III : Short-circuit performance capability 
(4) Test sequence IV : Conditional short-circuit current 
(5) Test sequence V  : Overload performance capability 
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The type tests shall be conducted or inspected by the acknowledged testing laboratories/institutes  
as following: 
(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or 

independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC 
17025 with the scope of accreditation covered the relevant test items, standards and equipment. 
The certification and scope of accreditation of the independent laboratories/institutes shall be 
submitted with the bid for consideration. 

(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follows:  
- National Metal and Materials Technology Center (MTEC) 
- Electrical and Electronic Products Testing Center (PTEC) 
- Thai Industrial Standards Institute (TISI) 
- Electrical and Electronics Institute (EEI) 
- Department of Science Service (DSS) 
- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn 

University 
- Electricity Generating Authority of Thailand (EGAT) 
- Metropolitan Electricity Authority (MEA) 
- Provincial Electricity Authority (PEA) 
- Other laboratories, institutes, universities or electric utilities approved by PEA 

 

In case of the foreign manufacturers have experience of more than twenty (20) years in design, 
manufacture and sell the FSD, PEA will except type and design test report(s) conducted by the 
manufacturer’s laboratory or other independent laboratories without qualification mentioned in (1) or 
(2). Documents showing the manufacturer’s experience such as reference list shall be submitted with 
the bid for consideration. 
 

The bidders or manufacturers who prefer to carry out the type tests of the FSD with the laboratories or 
by the manufacturer themselves without the qualification mentioned above, the detail of the test 
facilities of the laboratories or the manufacturer shall be submitted to PEA for approval before 
proceeding the tests and before the bid closing date. PEA reserves the right to send representatives to 
inspect and witness the tests with the cost of the bidders or manufacturers. 
   

The type test report done by the laboratories in Thailand or local manufacturers shall be valid 
within five (5) years counted from the issued date in the test report to the bid closing date. 
  

 The bidders have to submit the type test reports of the proposed FSD with the bid. 
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PEA will also accept other documents or other conditions instead of the type test reports in the 
following conditions: 
(1) In case the proposed FSD has been supplied to PEA and got the order from PEA’s Procurement 

Department or Substation Work Department or Transmission and Distribution System Work 
Department (from PEA’s head office), the Purchase Order (PO) or contract with List of supplier or 
Proposal form can be submitted with the bid, or    

(2) In case the proposed FSD has been registered for PEA Product Acceptance, the unexpired 
registration certificate counted to the bid closing date can be submitted with the bid, or  

(3) In case the proposed FSD has been registered for Product lists for substation turnkey project, the 
unexpired registration certificate counted to the bid closing date can be submitted with the bid 
instead 

However the document in all above conditions shall be proved that the FSD specified in the PO or 
registration certificate shall be the same product, type/model and all ratings as the proposed FSD for 
this bid.  
 

The cost of all tests and reports shall be borne by the Bidders/Manufacturer/Contractor. 
 

1e.2 Routine tests 
The FSD shall be passed the manufacturer’s standard routine tests, and also passed all items of the 
routine tests in accordance with IEC 60947-3 as follows: 
(1) Functional test 
(2) Dielectric test 
The list of routine tests shall be submitted with the bid. 

 

1e.3 Acceptance tests 
The sample of FSD shall pass the following acceptance test items: 
(1) Visual check 
(2) Dimension test 
(3) Mechanical endurance test, 200A size 1 HRC fuse link will be assembled with the fuse carrier 

and the 10 cycles of close-open will be applied. 
(4) Contact resistance test before and after the mechanical endurance test in (3), the difference of the 

contact resistance measured before and after the mechanical shall be not more than 20%.  
(5) Torque test, 40 N-m torque will be applied to each bolt of the terminals, 5 cycles of tighten-

loosen will be applied. 
(6) Assembly test, 200 A size 1 HRC fuse links will be assembled with the lower housing test,             

10 cycles of installation-remove will be applied. 
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(7) Power frequency withstand voltage test, 2.2 kV for 60 seconds will be applied on open positon 
(between terminals) and close position (between terminals and bracket). 

(8) Temperature rise test at rated current, 400 A, the temperature rise at the terminals shall not be more 
than 65K(1) 

(9) Grow wire test at 960OC, according to IEC 60695-2-11(2) 
Notes: 
(1) Test only one (1) sample per contract, 400 A blade type HRC fuse(s) and suitable size of cable lugs and suitable 

length of 240 sq.mm. cable shall be provided for the test by the Contractor. 
(2) Destructive test item 
PEA’s acceptance committee will randomly select samples of proposed FSD form each lot. The 
number of the samples for each lot and criteria for consideration shall be according to Table 1. 
PEA reserves the right to test the samples by PEA’s laboratory or by supplier’s factory or by 
acknowledged independent testing laboratories as mentioned in 1e.1. In case of testing by the 
supplier’s factory or by the independent testing laboratories, PEA reserved the right to send 
representatives to inspect and witness the tests. 
The cost of the acceptance tests shall be borne by the Contractor. 
  

Table 1  The number of samples and criteria for consideration  
 

Number per lot 
(sets) 

The number of samples for acceptance tests Maximum number 
of sample failing in 
the acceptance test 

(sets) 

Total of samples 
(sets) 

Non-Destructive test(a) 
(sets) 

Destructive test(b) 
(sets) 

3  to  25 3 3 1 0 
26  to  90 5 5 1 0 

91  to  150 8 8 2 0 
151  to  500 13 13 2 1 

501  to  1,200 20 20 2 1 
1,201  to  10,000 32 32 2 2 
more than 10,000 50 50 3 3 
Notes: 
(a) All samples shall be tested in accordance with test items (1) to (7), for the temperature rise test according to test 

items (8) shall be tested only one (1) sample per contract.   
(b) Grow wire test according to test items (9)   
 

The number of failing samples shall not more than the maximum number of failing samples in the 
acceptance test according to the Table 1, otherwise, the FSD in that lot will be rejected. 
 

In case the failing samples are not more than the maximum number of failing sample in the acceptance 
test according to the Table 1, the contractor has to take responsibility as following procedure. 
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(1) The contractor has to recheck all delivered FSD in that lot and repair or fix the defective FSD in 
that lot.  

(2) The contractor shall analyze the problem and send the report to PEA’s acceptance committee 
before the lot accepted.  

(3) The FSD which are repaired or fixed in that lot shall be retested only in the relevant test items. 
 

After the tests, the additional FSD shall be supplied by the contractor with free of charge to 
compensate the samples which are tested in the destructive test with the same amount of the 
samples.  
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C2 Material and packing data shall be submitted with the bid 
 The following data shall be given by the bidders with the bid: 
 2a Design data and guarantee of the proposed FSD 

Description Unit Proposed data 

Rated operational voltage (Ue) V  
Rated frequency Hz  
Rated operational current (Ie) A  
Rated conditional short-circuit current kA, r.m.s.  
Rated impulse withstand voltage (Uimp) kV, peak  
Rated making and breaking capacity A  
Rated insulation voltage (Ui) V  
Minimum creepage distances -  
Degree of protection -  
Utilization category -  

 

 2b Critical documents of the proposed FSD (see Table 2) 
 

 2c Catalogue and detailed drawing(s) with dimensions and tolerances in mm 
 

 2d Packing details 
- Packing method, and describe packing materials, details of wood treatment for rubber wood package) 
- Number of sets or pieces in each package 
- Dimensions (length x width x height) of each package in cm 
- Volume of each package in m3 
- Gross weight of each package in kg 
- Net weight of each package in kg 
- Number of packages 
- Type of storage facility required (indoor/outdoor) 
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Table 2  Critical documents of the proposed FSD 

Item Description of document Confirmation 
Reference 

(Page No./folder) 
1 
 

Type test reports with detail of testing laboratories/institutes or  Yes      No  
The copy previous Purchase Order (PO) or contract with list of 
supplier or proposal form, or 

 Yes      No 
 

PEA product acceptance registration certificate, or  Yes      No  
Product list registration certificate  Yes      No  

2 PEA’s letter of certification of the field trial  Yes      No  
3 List of routine tests   Yes      No  
4 Design data and guarantee of the proposed FSD (Page 9 of 10)  Yes      No  
5 Catalogue and detailed drawing(s)  Yes      No  
6 Packing details  Yes      No  

Note: The bidders who do not submit critical documents mentioned in the table above will be rejected. 
 
Note: Conditions for documentation and consideration 
1. The Contractor has to guarantee the quality of the FSD for three (3) years commencing from the date PEA 

receive the FSD. During the guarantee period, the Contractor shall replace the defective FSD for free of 
charge or shall pay an amount equal to the exact purchasing value for the defective quantity of the FSD. 

2. Delivery time is one of the important factors to be considered. 
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C3 Schedule of detailed requirement 

 
Item 

PEA 
Material 

No. 

 
Quantity 

 

 
Description 
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Low-voltage fuse-switch disconnectors (FSD) using for low voltage overhead 
distribution systems. Each set of FSD shall be completed with: 
(1) One (1) set “C” mounting bracket with M16 carriage bolts of not less 

than 140 mm long, nut, flat washer and lock washer 
(2) Two (2) sets 2-hole NEMA pad cable lug, suitable for 95 mm2 aluminium 

cable. Each cable lug shall be installed with each terminal of 
the FSD. 

(3) One (1) set HRC fuse link with blade type 200 A size 1 or 2 according 
to TIS 2111, [IEC 60269-2-1 Referred] installed in the fuse 
carrier. 

 

“L” Mounting bracket, suitable for installation of three (3) sets of FSD, see 
enclosed Drawing No. SB2-015/61001. 
 
Note :  
1. Enclosed Drawing No. SB2-015/61001 
2. The bidder has to quote the unit cost. 
3. The following product/country of manufacturing and type/model are proved 

to be conformed with the specification and passed PEA’s field trial: 
 

No. Product 
Country of 

manufacturing 
Type/Model 

1 Mosdorfer Thailand KMF080139 
2 System3 Thailand ZT0620 
3 Smico Thailand APDM400 
� Sicame China APR-400-T 

 

The product/country of manufacturing and type/model as mentioned above can 
be proposed without submitting PEA’s letter of certification of the field trial 
and type test reports.  

 Other products can be proposed, but the bidders have to submit all technical 
documents, with the bid for consideration. 
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fSD (FRONT May) 

--@_ details page 2 of 2 

"La BRACKET 

NO. DESCRIPTION MATERIAl.. 

1 COYer terminal Gloss tiber reinforced 
2 Upper housing polyamide plastic 

Lower housin9 (fuse carrier) 
insulated material 

3 
4 Hook stick holder 

5 Contact between jaw and blade of fuse 6nk Copper with tin plated 

. (Fixed fuse contact) 

6 Terminal pad 

7 Red lamp and yellow tag indicator LED and plastic 

8 ·LD mounting brocket (see details page 2 of 2) steel Hot-dip galvanized 

9 ·C· mounting bracket (see details page 2 of 2) Steel Hot-dip 9alvanized 

10 Bolt M 16 of nat less than 140 mm Long Steel Hot-dip galvanized 
complete with Nut. washer and spring washer 

Note: 

1. Shape of fSD according to manufacturer design. 

SECTION -8" 

TERMINAL LUG. COMPRESSION TYPE 
fOR 95 SQ.MM. ALUMINIUM CONDUCTOR 

(SUPPUEO BY CONTRACTOR) 

H.R.C. fUSE according to TIS 2111 
(lEe 60269-2-1 Referred) 
BLADE TYPE SIZE 1 OR 2 
(SUPPUED BY CONTRACTOR) 

--®_ detnils page 2 of 2 

HOOK STICK Hot PER 

2. Bolt M16 of not less than 1040 mm long (Item 10) suitable for mounting the fSD on PEA's crossarm 
and furnished with nut. flat washer, and spring lockwasher. 

3. Each pole of fSD can be installed or removed from "l" mounting bracket individually • 
•. ·c· mounting brocket suitable for mouting with FSO and Bolt M16 (Item 10) 
5. Shope of Hook stick holder Shall be according to manufacturer design. 
6. Hook stick holder suitable for operoting stick fitted with a NEMA disconnect head 

(Pull-and lift-rings. inside diameter of 26±0.70 mm) in order to opening. 
closing. removing or placing the lower housing (fuse carrier) from ground level. 

7. Terminal pod which are drilled in accordance with two holes NEMA Standards 
(9/16" holes an 1 3/." centers) and furnished with bolts. nuts. flat washers. and spring lockwashers. 

8. All ferrous materials. other than stainless steel. shall be hot-dip galvanized. 
9. Not to scale 
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"l" BRACKET 

..c.. BRACKET 

Note: 

1. Dimension ore in mm after hot dip galvanized. 
2. Shape af -C· mounting bracket according to manufacturer design. 
3. -C· mounting brocket suitable for mouting with FSD and Bolt M16 (Item 10) 
4. Minimum thickness of hot dip galvanized according to ASTM specification or equivalent. 
5. Tolerance not specified in this drawing shall be according to attachment "Taleronce-. 
6. Not to scale 
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