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FOREWORD 

Iran Transfo Distribution Transformer Standard consists of a series of standards which are prepared 
on the basis of valid International standards, in conformity with Iran Transfo Distribution’s technical 
requirements. 

The initial draft has been prepared in Transformer Research Institute of Iran (ITRI) which is also 
responsible to issue the final documents approved by professional committees in the form of IDS 
standards. It should be mentioned that all departments of Zangan Distribution Transformer Co. are 
obligated to apply the issued IDS Standards. 

All users must be assured that the latest edition of this standard will be used. The latest edition of IDS 
standards is also available on the ITRI web site: 

 

http://filer.irantransfo.com 

 

About this standard: 

The present standard has been approved in Zangan Distribution Transformer Co.’s Chemical 
Committee by: 
 

 Kh. Nasiri 
 S.Ghasemloei 
 F. Kabiri 

 G. Saeidmohamadi 
 A. Nazari 

 

 M.Faridi 

 

All users should ensure that they have the latest edition of this publication. 

http://filer.irantransfo.com/
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1 Scope 

These technical terms of delivery apply to materials, made of acrylonitrile butadiene rubber (NBR), 
such as: sheets, gaskets, rings, O-rings; bands, cords and other formable parts used in oil filled 
transformers, as sealing or electrical insulation purpose.  

2 Technical Requirements  

2.1 Basic Requirements 

The finished products have to be dark gray to black, free from any superficial faults such as tear 
marks. The structure should be uniform and free from shrink holes. It is not allowed to show any 
distortions and formation of burrs. Its dimensions have to be within the prescribed tolerance limits. The 
NBR products should be suitable for use in hot 100°C mineral oil with characteristics acc. to IEC 
60296 or ITS-MO01-01 and have to resist against Ozone and the atmospheric agents (Type A), or 
electrical resistance (Type B) upon request in order stage. 

2.2 Mechanical Characteristics 

The mechanical characteristics of rubber for gaskets are shown in following table: 
Density range: 1.30 ± 0.15 g/cm³ 
Hardness: 70 ± 5 Shore A 
Tensile strength: > 10 N/mm² (MPa) 
Elongation at break: > 250% 

2.3 Temperature Resistance 

−30°C to +100°C 

2.4 Electrical Characteristics (for Type B) 

Electrical characteristics according to: BS 2751 
Min. electric strength: 5kV (per 2.5 mm) 
Min. surface resistivity: 5×109 Ω 
Min. volume resistivity: 2×109 Ω.cm 

2.5 Hot Air Ageing 

After 3 days in oven at 100°C, the variations of the Shore hardness have not to be higher than 10 and 
the decreases of the tensile strength not over 20% of the original values, and no fissures or cracks 
have to appear. 

The tests have to be carried out acc. to ISO 188 standard 

2.6 Compression Set 

Compression set is determined according to ISO 815 by constant deformation of the specimen. In 
derogation of DIN the original specimen is pressed between two even metal plates until there is a 
reduction of the original thickness as follows: 

Panels, cloths and bands: 30% 
Round and oval cords, O-rings seals: 35% 
Gaskets with semi-circular diameter: 30% 

After compression at above mentioned values of the original thickness and stay in oil at 100°C for 3 

days hours, the set has not to be higher than 50%, referred to the clause 4.4. 

The tests have to be carried out in accordance with ISO 815.  
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2.7 Low Temperature Stability 

Test in deformed condition conducted as referred to in 2.6 but in air at -30°C. At the end of the period 

tension is released from the specimen which is stored at the respective sub-zero temperature followed 
by the determination of the compression set. The value must not exceed 50%. 

The specimen is inspected visually at room temperature. There must be no fractures or cracks. 
Shore A hardness determined must not exceed the initial value upon delivery. 

2.8 Ageing in Oil (Behaviour in Transformer Oil) 

The behaviour evaluation of NBR material in transformer oil occurs by checking the hardness, weight 
and volume of NBR material after storing in transformer oil against the initial value of delivery 
condition. After 3 days immersion of 10 g specimen in 200 ml oil at 100°C, an increase in the volume 
(0 to +15%)  and weight not higher than (0 to +10%) and change of Shore hardness is not allowed out 
of (-8 to 0) deviation. 

The tests for the volume and weight have to be carried out in accordance with ISO 1817. 

2.9 Ozone Resistance (for Type A) 

Resistance of NBR rubber to ozone cracking under static strain: 50 pphm, 40°C, 72h, 20% elongation, 
grade 3 according to DIN 53509 part 1. 

2.10 Effect on Transformer Oil 

After 3 days immersion of specimen in 100°C hot transformers oil, the following properties must not 
deviate more than below specified values referred to the initial condition. 

 Colour according to oil colour scale book: ≤ 1 colour grade 

 Saponification number according to DIN 51559: ≤ 0.5 mg KOH/g mineral oil 

 Dielectric loss factor at  90°C: < 50 x 10-3 

 Purity: oil turbidity and sludge exudation is not allowed. 

 No variation in the sulphur content is allowed. 

3 Dimensions and Designation 

3.1 Round Cords  

A Round NBR Cord with d = 10 mm and Ozone resistance designated as: 

NBR- IDS-MCO09-01- Round Cord– 10 – Type A 

Table 1 

d

 

d 
length weight 

kg/100 m 
≈ 

3 ± 0.25 0.9 

4 ± 0.25 1.6 

5 ± 0.35 2.6 

6 ± 0.35 3.7 

8 ± 0.4 6.5 

10 ± 0.4 10 

12 ± 0.4 15 

16 ± 0.5 26 

20 ± 0.7 41 
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3.2 Oval Cords  

An oval NBR cord with a × b = 11×14 and ozone resistance designated as: 

NBR- IDS-MCO09-01- Oval Cord –11×14 – Type A 

Table 2 

b

a

r1

r2

 

a b r1 r2 

length 
weight 

kg/100 m 
≈ 

8.5 ±0.7 11 ±0.8 3.8 ±0.4 7.3 ±0.7 10 

11 ±0.8 14 ±0.8 4.9 ±0.5 9 ±0.7 16 

14 ±0.8 18 ±1 6.4 ±0.7 12 ±0.8 26 

3.3 Sheets 

A NBR sheet with 3 mm thickness, 1000 mm width and 2000 mm length or with electrical 
characteristic designated as: 

NBR- IDS-MCO09-01- sheet – 3×1000×2000 – Type B 

Table 3 

Thickness 1 2 3 4 5 6 8 10 12 16 20 

Tolerance ±0.25 ±0.3 ±0.4 ±0.5 

Sheet Sizes 
Width × Length 

1000×1000; 1000×2000 and 1200×2000 

Tolerance ±0.8% 

Basis Weight kg/m² 
≈ 

1.30 2.60 3.90 5.20 6.50 7.80 10.40 13.00 15.60 20.80 26.00 

3.4 Rolls 

A NBR roll with 2 mm thickness and 1000 mm width and with electrical characteristic designated as: 

NBR- IDS-MCO09-01- Roll – 2 × 1000 – Type B 

Table 4 

Thickness 1 2 3 4 5 6 8 10 

Tolerance ±0.25 ±0.3 

Roll width 1000,1200 

Tolerance ±0.8% 

3.5 O–Rings with Round Cross Section 

d
1

d2

 
A NBR O–Ring with round cross section and d1 = 30, d2 = 5 and ozone resistance designated as: 

NBR- IDS-MCO09-01- O-Ring – RCS – 30×5 – Type A 



IDS-MCO09-01 8 2020-09 

Transformer Research Institute of Iran 

Table 5 

d1 

Weight in kg/1000 pieces at diameter d2 

1.50 
±0.07 

1.80 
±0.08 

2.00 
±0.08 

2.50 
±0.09 

3.00 
±0.09 

3.15 
±0.10 

3.20 
±0.10 

3.50 
±0.10 

3.55 
±0.10 

4.00 
±0.11 

4.50 
±0.12 

5.00 
±0.13 

5.50 
±0.13 

6.00 
±0.14 

7.00 
±0.15 

8.00 
±0.17 

8.40 
±0.18 

10.0 
±0.22 

8.76 
±0.17 

 0.110                 

14 
±0.19 

   0.331               

15 
±0.20 

 0.175          1.604       

16 
±0.20 

0.126                  

17 
±0.21 

         1.078         

18 
±0.21 

0.141     0.673             

19 
±0.21 

 0.216             4.087    

20 
±0.22 

0.155        0.952          

25 
±0.25 

  0.346   0.896             

26 
±0.26 

         1.540         

27 
±0.27 

           2.566       

30 
±0.29 

         1.745    4.157    12.83 

33 
±0.32 

  0.449                

36 
±0.34 

          2.631        

42 
±0.40 

         2.361        16.68 

43 
±0.40 

  0.577                

44 
±0.41 

         2.463         

45 
±0.42 

         2.515 3.215        

47 
±0.44 

         2.617         

50 
±0.46 

  0.667  1.530              

55 
±0.50 

  0.731         4.811       

63 
±0.56 

         3.439         

65 
±0.58 

           5.613       

69 
±0.61 

        2.933   
5.943 

 
      

72 
±0.63 

           6.175       

78 
±0.67 

           6.656       

85 
±0.73 

        3.580   7.217       

90 
±0.77 

             11.09     

98 
±0.83 

                 34.64 

100 
±0.84 

             12.24     

110 
±0.92 

             13.40  24.22   

114 
±0.94 

             13.86     

118 
±0.97 

         6.261         

125 
±1.03 

               27.30  43.30 

126 
±1.04 

          8.477        

130 
±1.07 

               28.33   

134 
±1.09 

         7.082         

137 
±1.10 

         7.236         

140 
±1.13 

               30.38   

155 
±1.24 

               33.46  52.93 

156 
±1.24 

           12.91       



IDS-MCO09-01 9 2020-09 

Transformer Research Institute of Iran 

d1 

Weight in kg/1000 pieces at diameter d2 

1.50 
±0.07 

1.80 
±0.08 

2.00 
±0.08 

2.50 
±0.09 

3.00 
±0.09 

3.15 
±0.10 

3.20 
±0.10 

3.50 
±0.10 

3.55 
±0.10 

4.00 
±0.11 

4.50 
±0.12 

5.00 
±0.13 

5.50 
±0.13 

6.00 
±0.14 

7.00 
±0.15 

8.00 
±0.17 

8.40 
±0.18 

10.0 
±0.22 

160 
±1.27 

               34.49   

170 
±1.34 

               36.54   

175 
±1.38 

               37.57   

180 
±1.41 

               38.59  60.94 

183 
±1.43 

                 61.91 

184 
±1.43 

               39.42   

190 
±1.48 

               40.65   

195 
±1.51 

             23.21    65.76 

200 
±1.55 

               42.70   

212 
±1.63 

               45.16   

220 
±1.69 

               46.81   

227 
±1.73 

                 76.02 

235 
±1.79 

               49.88  78.59 

240 
±1.81 

               50.91   

245 
±1.85 

                 81.79 

250 
±1.88 

              40.39    

265 
±1.98 

               56.04   

270 
±2.00 

               57.07   

280 
±2.08 

                 93.02 

290 
±2.14 

               61.18   

313 
±2.29 

                 103.6 

320 
±2.34 

                 105.9 

333 
±2.42 

                 110.0 

339 
±2.46 

                78.63  

340 
±2.46 

               71.44   

343 
±2.48 

                 113.2 

350 
±2.52 

               73.49   

375 
±2.68 

               78.63   

380 
±2.71 

                 125.1 

394 
±2.80 

               82.53   

410 
±2.90 

               85.81   

440 
±3.09 

                 144.3 

450 
±3.15 

                 147.6 

470 
±3.27 

                 154.0 

496 
±3.42 

                 162.3 

510 
±3.50 

                 166.8 

610 
±4.10 

                 198.9 

623 
±4.17 

                 203.0 

633 
±4.24 

                 206.3 

636 
±4.26 

               207.2   

703 
±4.68 

                 228.7 

843 
±5.61 

                 273.6 
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d1 

Weight in kg/1000 pieces at diameter d2 

1.50 
±0.07 

1.80 
±0.08 

2.00 
±0.08 

2.50 
±0.09 

3.00 
±0.09 

3.15 
±0.10 

3.20 
±0.10 

3.50 
±0.10 

3.55 
±0.10 

4.00 
±0.11 

4.50 
±0.12 

5.00 
±0.13 

5.50 
±0.13 

6.00 
±0.14 

7.00 
±0.15 

8.00 
±0.17 

8.40 
±0.18 

10.0 
±0.22 

1000 
±6.66 

                 324.0 

3.6 Round Flat Gaskets without Flange Holes with Central Hole 

s

d
2

d
1

 

A round flat NBR gasket without flange holes with central hole, with inner diameter d1 = 21 mm, outer 
diameter d2 = 32 mm and thickness s = 6 mm and ozone resistance designated as: 

NBR- IDS-MCO09-01- Round Flat Gasket – CH – 21×32×6 – Type A 

Table 6 

Dimension Weight in 
kg/1000 pieces 

Dimension Weight in 
kg/1000 pieces d1 d2 s D1 d2 s 

5.5 10 2 0.014 57 67 2 0.253 

6 20 7 0.310 59 69 3 0.392 

6.4 18 2 0.069 63 100 4 2.463 

8 20 2 0.082 65 84 4 1.379 

10 18 6 0.137 66 80 5 1.043 

10 20 3 0.073 70 92 4 1.456 

11 18 2 0.041 70 99 4 2.002 

13 40 4 0.585 70 136 4 7.998 

14 30 2 0.144 72 87 4 0.974 

14 30 4 0.288 72 87 6 1.461 

14 45 6 1.120 75 104 4 2.528 

16 28 6 0.323 76 108 4 2.405 

22 29 1 0.036 80 100 6 2.205 

22 33 4 0.247 90 120 4 2.573 

22 34 6 0.412 90 120 6 3.859 

22 43 4 0.557 90 125 5 4.580 

28 36 2 0.105 90 142 2 2.464 

28 50 4 0.701 95 160 4 6.769 

30 44 4 0.504 106 124 4 1.691 

32 60 4 1.052 110 160 6 8.270 

34 40 4 0.216 112 170 6 11.95 

34 50 2 0.327 117 133 4 1.634 

35 70 2 0.750 125 155 6 5.146 

36 80 4 2.085 128 142 5 1.930 
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Dimension Weight in 
kg/1000 pieces 

Dimension Weight in 
kg/1000 pieces d1 d2 s D1 d2 s 

38 55 4 0.646 135 180 6 8.684 

38 90 2 1.359 135 180 10 14.47 

38 90 4 2.718 178 203 4 4.638 

39 51 4 0.441 180 200 6 4.656 

40 60 2 0.408 185 235 6 12.86 

43 58 4 0.619 190 230 4 6.861 

45 65 4 0.898 195 235 6 10.54 

45 65 6 1.348 205 255 6 14.09 

45 77 4 1.594 205 255 10 23.48 

49 92 2 1.238 240 290 6 16.23 

50 60 2 0.225 290 330 4 10.13 

50 87 4 2.070 290 330 6 15.19 

50 100 2 1.532 400 460 6 31.61 

50 100 4 3.063 405 445 6 20.83 

56 85 4 1.670 455 520 6 38.82 

3.7 Sealing Rings with Half Round Cross Section 

d
1

s

d
2

R = s/2

R ≤ s/10

 

A NBR sealing ring with half round cross section with d1=30, d2=45 and s=16 and ozone resistance 
designated as: 

NBR- IDS-MCO09-01- Sealing Ring – HRCS – 30×45×16 –Type A 

Table 7 

Dimension 
Weight in kg/pieces 

d1 d2 s 

12 22 11.0 0.0032 

12 30 18.0 0.0102 

20 32 13.0 0.0069 

20 38 18.0 0.0143 

30 45 16.0 0.0151 

30 54 24.0 0.0371 
36 60 24.0 0.0427 

42 59 18.0 0.0258 

42 66 24.0 0.0482 

48 65 18.0 0.0289 
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Dimension 
Weight in kg/pieces 

d1 d2 s 

48 72 24.0 0.0538 

64 90 25.5 0.0780 

70 91 20.5 0.0530 

72 98 26.0 0.0900 

90 116 25.5 0.1051 

125 (-1.40) 153 28.0 0.1721 

275 (-2.75) 303 28.0 0.3607 

336 (-3.60) 364 28.0 0.4374 

Deviations for dimensions without specified tolerances: 
DIN ISO 3302–1–E2 or M3, according to manufacturing type 

3.8 Round Flat Gaskets without Hole  

s

d

 

A round flat NBR gasket without hole with diameter d =14 mm and thickness s = 3 mm and ozone 
resistance designated as: 

NBR- IDS-MCO09-01- Round Flat Gasket – WH – 14×3 – Type A 

Table 8 

Dimensions 
Weight in kg/pieces 

d s 

14 3 0.072 
24 2 0.118 

26 3 0.247 

31 2 0.196 

39 2 0.311 

45 2 0.414 

57 2 0.664 

Tolerances: DIN ISO 3302 – 1 – E2 
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3.9 Round Flat Gaskets with Flange Holes and Central Hole  

s

d2

k

d1

d3

 

A round flat NBR gasket with flange holes and central hole with inner diameter d1=90 mm, outer 
diameter d2=140 mm and thickness s=6 mm and ozone resistance designated as: 

NBR- IDS-MCO09-01- Round Flat Gasket – FHCH – 90×140×6 – Type A 

Table 9 

Dimensions 
Weight in kg/piece 

d1 d2 d3 K s N 

25 80 12 55 4 4 0.0212 

25 80 14 55 6 4 0.0305 

35 115 15 85 6 4 0.0679 

78 126 13 102 4 4 0.0372 

90 140 13 120 6 6 0.0640 

100 170 15 140 6 6 0.1073 

110 170 13 145 6 8 0.0942 

130 225 15 185 6 6 0.1981 

145 225 18 185 6 6 0.1692 

160 240 18 200 6 6 0.1839 

195 290 15 250 6 8 0.2708 

205 290 14 250 6 8 0.2478 

210 290 18 250 6 8 0.2288 

240 335 15 290 6 12 0.3172 

245 335 23 290 6 12 0.2800 

300 400 19 350 6 12 0.4014 

300 500 19 400 6 12 0.9528 

310 360 9 335 4 12 0.1323 

320 410 23 370 6 16 0.3491 

325 425 19 362 6 6 0.4460 

340 430 19 385 6 12 0.3971 

350 450 23 400 6 12 0.4503 

370 460 15 420 6 16 0.4340 

380 480 15 430 6 20 0.4968 

386 500 23 460 6 24 0.5375 

400 480 18 445 6 8 0.4150 
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Dimensions 
Weight in kg/piece 

d1 d2 d3 K s N 

400 500 23 450 6 12 0.5116 

400 530 23 480 6 12 0.74 

416 556 23 506 6 16 0.7802 

420 520 23 480 6 16 0.5224 

430 540 18 495 6 16 0.6203 

440 540 15 490 6 20 0.5703 

440 580 23 530 6 16 0.88 

450 550 23 500 6 12 0.5728 

450 565 18 535 6 16 0.683 

450 570 15 500 6 16 0.7262 

450 590 23 540 6 20 0.8247 

470 590 23 530 6 12 0.7395 

485 600 23 565 6 16 0.7110 

500 600 23 550 6 16 0.6205 

500 620 23 580 6 16 0.7699 

500 640 23 590 6 20 0.9105 

510 590 14 560 6 16 0.5183 

510 640 23 600 6 24 0.8345 

540 650 23 600 6 18 0.7416 

540 690 18 640 6 16 1.1000 

550 690 23 640 6 20 0.9962 

550 710 23 660 6 20 1.1678 

570 700 23 635 6 12 0.9716 

580 680 18 645 6 24 0.7207 

580 700 23 650 6 24 0.8597 

600 740 23 680 6 24 1.0680 

600 760 23 700 6 20 1.2658 

645 715 18 680 6 24 0.5320 

650 800 23 750 6 24 1.2511 

654 740 18 710 6 24 0.6833 

700 840 23 790 6 24 1.2395 

800 940 23 890 6 28 1.3968 

900 1040 23 990 6 32 1.5539 

900 1120 23 1020 6 24 2.6447 

950 1080 23 1025 6 40 1.4772 
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3.10 Square Flat Gaskets without Central Hole with 4 Holes for 
Flange Bolted Joint  

d3

s
k

l1

r

l 1

 

A square flat NBR gasket without central hole with 4 holes for a flange bolted Joint with side length 
l1=89 mm, with diameter d3 = 16 mm and thickness s = 4 mm and Ozone resistance designated as: 

NBR- IDS-MCO09-01- Square Flat Gasket – WCH – 89×16×4 – Type A 

Table 10 

Dimensions 
Weight in kg/piece 

l1 d3 K r s 

89 16 79 ≤5 4 0.037 

118 19 121 ≤5 4 0.067 
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3.11 Square Flat Gaskets with Central Hole and 4 Holes for Flange 
Bolted Joint  

d3

s
k

l1

r

l 1Ød1

 

A square flat NBR gasket with central hole with inner diameter d1 = 50 mm and 4 hoes for a flange 
bolted joint, side length l1 = 90 mm and thickness s = 4 mm and ozone resistance designated as: 

NBR- IDS-MCO09-01- Square Gasket – CH – 50×90×4 – Type A 

Table 11 

Dimensions 
Weight in kg/piece 

d1 l1 d3 K r s 

30 90 14 85 13.5 4 0.0344 

36 50 7 56 5 2 0.0033 
50 90 14 90 13 4 0.0279 

50 102 14 98 17 4 0.0396 

60 80 10 90 8 4 0.0164 

62 100 14 110 6 4 0.0327 

105 125 12 141 12.5 4 0.0331 

3.12 Oval Flat Gaskets with Central Hole and 2 Holes for Flange 
Bolted Joint  

s

l1

k

d
3Ød1

r2

r1

b
1

 

An oval flat NBR gasket with central hole with inner diameter d1 = 15 and 2 holes for flange bolted 
joint, length l1 = 80 and thickness s = 4 mm and ozone resistance designated as: 

NBR- IDS-MCO09-01- Oval Gasket – CH – 15×80×4 – Type A 

Table 12 

Dimensions 
Weight in kg/piece 

d1 l1 b1 d3 k r1 r2 s 

15 80 45 12 55 22.5 12.5 4 0.0185 
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3.13 Bands  

A NBR band with 10 mm nominal thickness and 30 mm and ozone resistance width designated as: 

NBR- IDS-MCO09-01- Band – 10×30 – Type A 

Table 13 

Thickness Width 
Weight in kg/100 m 

Nominal size Tolerance Nominal size Tolerance 

4 ±0.25 15 ±0.4 7.8 

4 ±0.25 28 ±0.6 14.6 

10 ±0.3 30 ±0.6 39.0 

25 ±1 60 ±1 195 

25 ±1 100 ±1 325 

3.14 Gaskets for Manhole and Cable Box of Transformers 

The values of parameters in the following figures should be specified by designer in the drawing of 
respective transformer design:  

a) Rectangular 

A

A

L
 ×

 M

F
G × H

A

B

D

H

M

ØE

1
0

 ×
 C

Section A-A

J
 ×

 K
J
 ×

 K

B
/2

F

B/2

C thickness

K

Chamfer as required

 

b) Round 

D
A

1
0

 ×
 C

View A

H°

F°

ØE

G
 ×

 H
°

C Thickness

A

B
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4 Tests 

4.1 Thickness 

The thickness check has to be carried out on at least 5 points spaced 100 mm among them, with a 
micrometer giving a pressure of 200 ± 20 g/cm². 

The final value will be the arithmetical mean of different measurements. 

4.2 Elongation at Break and Tensile Strength 

Determination of elongation at break and Tensile strength is carried out acc. to DIN 53504.  

It is determined on an initial length of 50 mm, by matching the specimen in the breaking zone and by 
measuring the distance between two reference points previously marked.  

4.3 Density and Hardness 

The density is specified acc. to ISO 1183 method A. 

Hardness: It has to be checked with a Shore A hardness tester, on specimens having plain parallel 
faces and with a thickness not less than 6 mm. If the thickness does not reach the minimum required 
value, more specimens have to be laid upon till the required thickness is reached. 

Hardness is determined according to DIN 53505 using shore A hardness testers. 

4.4 Permanent Deformation (Compression Set test) 

The check of the permanent deformation is carried out by pressing a rubber specimen according to 
ISO 815 that has been described in clause 2.6. 

Immediately after the clamping, the plates are put in oil at 100°C for the check of deformation for 3 
days. 

As soon as the plates are taken out of the oven, they have to be rapidly opened and the specimen has 
to rest for about 30 min (preventing a too rapid cool) before carrying out the measurement. 

If So = initial thickness of the specimen (mm) 
 Sf = final thickness of the specimen (mm) 
 Sc = thickness of the compressed specimen (mm) 
Then the permanent percentage of deformation D, referred to the initial dimension is given by: 

𝐷 =
𝑆𝑂 − 𝑆𝑓

𝑆𝑂 − 𝑆𝐶
× 100 

4.5 Ageing in Oil 

The specimens are put in a container filled with transformer oil, taking care that they do not get in 
touch between themselves or against the container walls. 

After taking specimens from oven the following checks should be done: 
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4.5.1 Volume Variation  

If the dimensions of the specimen do not allow an easy determination of the volume variation, the 
hydrostatic scale has to be used. 

In this case, if: 

 𝑃1: weight of the specimen in air before the test 

 𝑃2: weight of the specimen in distilled water before the test 

 𝑃3: weight of the specimen in air after the test 

 𝑃4: weight of the specimen in distilled water after the test 

Then: 

𝑉% =
(𝑃3 − 𝑃4) − (𝑃1 − 𝑃2)

𝑃1 − 𝑃2
× 100 

4.5.2 Weight variation  

Weigh each test piece to the nearest milligram at the standard laboratory temperature before and after 

immersion. Calculate the percentage change in mass ∆𝑚100 as follows: 

∆𝑚100 = [
(𝑚𝑖 −𝑚0)

𝑚0
] × 100 

Where: 

𝑚0 is the initial mass of the test piece; 

𝑚𝑖 is the mass of the test piece after immersion. 

Report the result as the median value for the three test pieces. 

4.5.3 Shore A Hardness Variation 

Variation of the shore A hardness should be checked according to DIN 53505. 

4.6 Oil Contamination (Effect on Transformer Oil) 

A specimen is put for 3 days in a container filled with 100°C hot transformer oil having a volume 20 
times the specimen weight. After taking specimens from oven the following checks should be done: 

4.6.1 Changing of Colour  

Colour changing should be checked according to oil colour scale book. 

4.6.2 Purity 

Oil turbidity and sludge exudation should be checked visually.  

4.6.3 Dielectric loss factor 

Dielectric loss factor should be checked according to IEC 60247. 

4.7 Corrosive Sulphur 

When tested according to clause 2.8 a fine copper strip (0.1 to 0.5 mm × 6 mm × 25 mm) is added to 

the transformer oil. After storing it with the specimen there shall be classified as corrosive or non-
corrosive in accordance with following table (according to ISO 5662). For comparison, a blank copper 
strip should be put in the oil in other vessel without rubber. 
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Description of strip Classification of oil 

Orange , red , lavender, multicolored with lavender blue and/ or silver overlaid on claret red, silvery, 
brassy or gold, magenta overcast on claret on brassy strip, multi- colored with red and green 

showing (peacock) but no grey 
Non-corrosive 

Transparent black, dark grey or dark brown, graphite or iusterless black, any degree of flaking Corrosive 

4.8 Ozone resistance (for Type A) 

Ozone resistance of NBR materials shall be checked according to DIN 53509 part 1, procedure A for 
Type A 

4.9 Electrical characteristics (for Type B) 

Electrical characteristics tests method shall be performed according to BS 903 as: 

Min. electric strength: part C4 
Min. surface resistivity: part C1 
Min. volume resistivity: part C2 

5 Certificate of conformity 

5.1 Acceptance Tests 

The supplier has to send, with the material, the acceptance tests certificate, according to the materials 
quality control plan. 

5.2 Type Tests 

With the first supply, the supplier has to certify the technical characteristics of the product as required 
by this technical specification. 

6 Delivery, Packing and Labelling 

The NBR material should be delivered in standard packing as: 

 NBR bands in rolls with diameter of 300 to 800 mm 

 NBR cords in rings with diameter of 300 to 800 mm 

6.1 Packing  

The packages must be protected against heat, dust, direct sunlight, chemical and mechanical 
damages 

6.2 Storage 

Storage areas should be cool, dry, dust reduced and protected against direct sunlight. 

6.3 Labelling 

 Each package should be labelled with following data: 

 Manufacturing name also factory mark 

 Order No. 

 Date of product 

 Quantity 

 Gross and net weight 
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7 Normative References 

The following standard is valid: 

BS 903 
Physical testing of rubber 

BS 2751 
General purpose acrylonitrile-butadiene rubber compounds. Specification 

DIN 53509-1 
Determination of resistance of rubber to ozone cracking under static strain 

DIN 53509-2 
Resistance of rubber to ozone cracking 

ISO 5662 
Testing of insulating oils; detection of corrosive sulfur; copper strip test 

DIN 51559-1 
Testing of mineral oils - Determination of the saponification number - Part 1: Saponification numbers 
above 2, colorindicator titration 

DIN 51559-2 
Testing of mineral oils - Determination of saponification number - Part 2: Colour-indicator titration, 
insulating oils 

DIN 53504 
Determination of tensile stress/strain properties of rubber 

DIN 53505 
Shore A and Shore D hardness testing of rubber 

ISO 815-1 
Rubber, vulcanized or thermoplastic -- Determination of compression set -- Part 1: At ambient or 
elevated temperatures 

IEC 60296 
Fluids for electrotechnical applications - Unused mineral insulating oils for transformers and 
switchgear 

ISO 188 
Rubber, vulcanized or thermoplastic -- Accelerated ageing and heat resistance tests 

ISO 1817 
Rubber, vulcanized -- Determination of the effect of liquids 

ISO 1183-1 
Plastics -- Methods for determining the density of non-cellular plastics -- Part 1: Immersion method, 
liquid pyknometer method and titration method 
 



     

  تهران ، جنب شرکت ايران ترانسفو –جاده زنجان  ۴زنجان، کيلومتر : آدرس 
۲۵۱۹۵ -  ۱۱۸: صندوق پستي   

 شركت ترانسفورماتور توزيع زنگان 
)هامی عامس(  

Zangan Distribution 
Transformer Co. 

  
 

           
 
 

 NBRمناقصه طناب لاستيكي : موضوع 
ــركت  ــفورماتور توزيـــعشـ ــر دارد  ترانسـ ــلام زنگـــان در نظـ ــتی اقـ ــابق  درخواسـ                                 را بـــه شـــرح جـــدول پيوســـت مطـ

بـه   مناقصـه  در شـرکت شـرايط  نمايد،به پيشنهاد دهنده با بهترين شرايط واگـذار   مناقصهزمانبندي هاي اعلام شده از طريق 
  :شرح زير مي باشد 

 .ارائه پاکت مخصوص ارسال مدارک با محتويات مربوطه .۱
، فاقد سپرده وشروطی که موجب تنزل کيفيت فنی و يا                     مضاء،دريافت شده پس از موعد مقرر                 به پيشنهادات مبهم،بدون ا              .۲

  .افزايش بار مالی باشد ترتيب اثر داده نخواهد شد 
ن معاملات مفتوح و از بين پيشنهادات ، پيشنهادی که از نظر فنی مورد قبول و دارای قيمت                                         پيشنهادات رسيده در کميسيو           .۳

 .پيشنهادی پائين باشد برنده اعلام خواهد شد 
عوارض و کسورات قانونی به عهده برنده مناقصه مي باشد ، که در صورت لزوم در موقع پرداخت از بهای                                ، هر گونه ماليات  .۴

 .برنده مناقصه به سازمان مربوطه پرداخت خواهد شد  نامسر گرديده و به کالا يا صورت کارکرد ک
صورت مي پذيرد و در صورتی            در صورتيکه برنده مناقصه حاضر به انجام معامله نگردد سپرده وی ضبط و با نفر دوم معامله                                    .۵

 .از معامله امتناع ورزد سپرده وی نيز ضبط خواهد شد نيز که برنده دوم 
باقی خواهد ماند و         ترانسفورماتور توزيع زنگان              يا ضمانت نامه نفرات اول تا سوم تا مرحله عقد قرارداد نزد                             سپرده مناقصه      .۶

 .پس از بازگشائي پاکتها آزاد خواهد شد بلافاصله برای نفرات غير برنده 
 .را ندارد ا قطعي شدن سفارش يحق تماس با خريدار از زمان بازگشائي پاکتها تا مرحله انعقاد قرارداد  اي هيچ پيشنهاد دهنده .۷
گشائي پاکتها تا انعقاد قرارداد برای خريدار                    هر گونه اعمال نفوذ در بررسی فنی و بازرگانی توسط پيشنهاد دهنده از هنگام باز .۸

 .منجر به رد پيشنهاد خواهد شد 
 صبح روز   ۱۰ساعت  تا   شركت  دبيرخانه اين       به پيشنهادات قيمت بايستی خوانا و بدون قيد و شرط در داخل پاکت در بسته                               .۹

 .تحويل گردد ۱۹/۰۹/۱۴۰۱مورخ  شنبه
كليه هزينه هاي مربوطه اعم از حمل و نقل                بوده و     ) ترانسفورماتور توزيع زنگان            (محل تحويل کالا درب کارخانجات زنجان  .۱۰

 .يشنهادي لحاظ گرددكه بايستي در قيمت پبه عهده فروشنده مي باشد  ...، بارگيري خرج بنگاه ، باسكول ، بيمه و 
 .در صورت تشخيص شركت ترانسفورماتور توزيع زنگان ، بازرسي در محل محموله ، قبل از حمل انجام خواهد شد .۱۱
 .اين شركت از دريافت مقدار مازاد بر نياز معذور بوده و مقدار مازاد به هزينه تامين كننده عودت خواهد شد  .۱۲
 .و يا واگذاري به صورت تفكيك شده را براي خود محفوظ مي دارداين شركت حق واگذاري كل آيتم هاي مناقصه  .۱۳
 % )۲۵تا سقف (.زنگان در افزايش يا کاهش ميزان درخواست مختار است  ترانسفورماتور توزيعشرکت  .۱۴
 .در رد يا قبول کليه و يا هر يک از پيشنهادات مختار است ترانسفورماتور توزيع زنگان شرکت  .۱۵
 .انجام خواهد شد يحضوربصورت غيربازگشايي پاكات  .۱۶
 .ساير اطلاعات و جزئيات در اسناد مناقصه مندرج مي باشد .۱۷
 .هزينه چاپ آگهي به عهده برنده مناقصه مي باشد .۱۸

...............................................................................................................................................................  
فروشگاه   /  مدير مسئول يا نماينده تام الاختيار شرکت                ......................................  موارد فوق روئيـت گرديد و مورد قبول اينجانب 

  .مي باشد .................................. 
  
                                                                نام و نام خانوادگی، امضاء و مهر شرکت                        
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  ۳۹۹۱/۱۴۰۱شماره لازم جهت شرکت در مناقصه  مدارك         
  

رفاه کارگران شعبه ايران بانک   ۲۵۷۳۳۷۴به حساب شماره  ريال ۰،۰۰۰،۰۰۰۶ انت نامه به مبلغفيش واريزی يا ضم .۱
 .زنگان  ترانسفورماتور توزيعترانسفو زنجان بنام شرکت 

شناسه ملي ، كد اقتصادي اشخاص حقوقي ، آدرس و / ي ، كدمليحقوق/ اطلاعات كامل از قبيل نام اشخاص حقيقي " لطفا(
  .)تلفن پشت فيش واريزي يا ضمانت نامه بانكي قيد گردد

 .و رضايت نامه از كارفرمايان سابقارائه سوابق كاري مرتبط  .۲

 .روزنامه رسمي و آخرين آگهي تصميمات و تغييرات  .۳

 .در مناقصه  و برگ تائيد شده شرايط شرکتمشخصات فنی  ، ۳تا  ۱ هاي مدارک مذکور در بندحاوی ) الف ( پاکت  .۴

 .حاوی قيمت پيشنهادی) ب( پاکت  .۵

  زنگان که حاوی نوع و مقدار کالا و زمانبندی  ترانسفورماتور توزيعارائه قيمت مي بايستی در برگ استعلام بهاء شرکت  .۶
 .مي باشد ، انجام پذيرد

ر شده در پاکت مخصوص ارسال مدارک قرار گرفته و توسط پست پاکت الف و ب بايد بصورت دربسته و لاک و مه .۷
 شنبه مورخ صبح روز ۱۰ ساعت به نحوی ارسال شوند که حداکثر تااز طريق آدرس زير  پيشتاز و يا بصورت دستی

 .دريافت گردد ۱۹/۰۹/۱۴۰۱
 

 
  تهران ، جنب شرکت ايران ترانسفو –جاده زنجان  ۴کيلومتر  –زنجان : آدرس 

  زنگان ترانسفورماتور توزيعخريد  واحد 
  ۴۵۱۶۱۱۸۷۶۸:كد پستي

  
   024-33791188: تلفن       افشار: اقدام کننده 

     



برگ استعلام بها -ت ز۳۹۹۱-۲۲۳شماره استعلام:  
۱۴۰۱/۰۹/۱۰تاريخ: 

شركت ترانسفورماتور توزيع زنگان
(سهامي عام)

مشخصات فني قابل تامين از طرف پيمانكارمشخصات فني مورد نيازشرح كالاكد كالارديف ابعاد/مدل
IDS-MCO09-1طناب لاستيكي۱۲۲۱۰۵۱ Round 12

IDS-MCO09-1طناب لاستيكي۲۲۲۱۸۱۳ 14x18

توضيحات:
مربوطه جهت ارسال به قسمتهاي بازرسي وكنترل ورودكالاومهندسي وطراحي يك نسخه ارسال گردد.Certificate-لطفا"به همراه گواهي تست و

كلاف رادرخودجاي دهدوجعبه هاازنظرنفوذگردوغبارورطوبت نيزكاملا"آببندي باشدتحويل گردد.۱۲ متري كاملا"محكم شده و درداخل جعبه چوبي به صورتيكه هرجعبه حداكثر۵۰-بسته بندي :بصورت كلافهاي ۲

ــاي با عنايت به اهميت زمان تحويل اقلام در انتخاب پيمانكار، لازم است اقلام فوق در زمان ذكر شده تحويل گردند در غير اينصورت زمان دقيق قابل تحويل توسط آن شركت/فروشگاه در برگه ه
مذكور قيد گردد.

تنظيم: افشار مي باشد.۱۴۰۱/۰۹/۱۹مهلت اعتبار استعلام تا تاريخ 
مهر و امضا مدير مسئول فروش

در پاكت (الف) قرار داده شود



برگ استعلام بها -ت ز۳۹۹۱-۲۲۳شماره استعلام: 
۱۴۰۱/۰۹/۱۰تاريخ: 

شركت ترانسفورماتور توزيع زنگان
(سهامي عام)

مقدار نيازشرح كالاكد كالارديف

اينجانب                               مديرعامل شركت                                      اعلام مي دارم كه با مطالعه و قبول كليه موارد مندرج در شرايط واگذاري پيمان نسبت به ارائه قيمت طبق مشخصات اقدام نموده و
هيچگونه دليلي مبني بر عدم آگاهي از شرايط واگذاري نداشته ام.

قيمت كلقيمت واحدزمان تحويلواحد
متر۱۲۰۰۰طناب لاستيكي۱۲۲۱۰۵۱

۰ ۰ ۰ ۰

۱۴۰۱ /۱۲ /۱۵

۱۲۰۰۰

متر۸۰۰طناب لاستيكي۲۲۲۱۸۱۳
۰ ۰ ۰ ۰

۱۴۰۱ /۱۲ /۱۵

۸۰۰

توضيحات: 
مربوطه جهت ارسال به قسمتهاي بازرسي وكنترل ورودكالاومهندسي وطراحي يك نسخه ارسال گردد.Certificate-لطفا"به همراه گواهي تست و

كلاف رادرخودجاي دهدوجعبه هاازنظرنفوذگردوغبارورطوبت نيزكاملا"آببندي باشدتحويل گردد.۱۲ متري كاملا"محكم شده و درداخل جعبه چوبي به صورتيكه هرجعبه حداكثر۵۰-بسته بندي :بصورت كلافهاي ۲

ــاي با عنايت به اهميت زمان تحويل اقلام در انتخاب پيمانكار، لازم است اقلام فوق در زمان ذكر شده تحويل گردند در غير اينصورت زمان دقيق قابل تحويل توسط آن شركت/فروشگاه در برگه ه
مذكور قيد گردد.

تنظيم: افشار مي باشد.۱۴۰۱/۰۹/۱۹مهلت اعتبار استعلام تا تاريخ 
مهر و امضا مدير مسئول فروش

در پاكت (ب) قرار داده شود




