Therm-Equip, BlastMat Seven Layers Blanket Style TE5660 Standard, June 2009

Hugh Hoagland Consulting, Inc.

ArcWWearcom

Electric Arc Exposure Tests

For Therm-Equip

Blanket

BlastMat Seven Layers Blanket, Size 56X60 inches,
Style TE5660 Standard,

Layer 1: Shell: 2.8 oz/yd? Yellow Fabric
Layer 2: Insulation: 8.3 0z/yd? Yellow Fabric
Layer 3: Insulation: 8.3 0z/yd? Yellow Fabric
Layer 4: Insulation: 8.3 0z/yd? Yellow Fabric
Layer 5: Insulation: 8.3 0z/yd? Yellow Fabric
Layer 6: Insulation: 8.3 0z/yd? Yellow Fabric

Layer 7: Shell: 2.8 oz/yd? Yellow Fabric

June 2009

Tests Conducted at Kinectrics High Current Laboratory
Toronto, Ontario, Canada
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Electric Arc Exposure Tests

Materials for use in Electric Arc

Therm-Equip

Certificate of Performance

This is to certify that the tests documented in this report were conducted at
Kinectrics High Current Laboratory in accordance with ASTM International
Standard Test Method F 2676 2009 Standard Test Method for Determining the
Protective Performance of an Arc Protective Blanket for Electric Arc Hazards. The
test samples were manufactured by the in accordance with the above standard.

Fabric system specified in the table below received arc rating as:

Maximum Arc Current Imax = 40.0 kA,

Breakopen Threshold Performance BTP = 400 kA*cycles

Customer | Therm-Equip
Blanket description

Blanket design BlastMat Seven Layers Blanket, Size 56X60

inches
Style Style TE5660 Standard
Layer 1 Shell: 2.8 oz/yd? Yellow Fabric
Layer 2 Insulation: 8.3 oz/yd? Yellow Fabric
Layer 3 Insulation: 8.3 oz/yd? Yellow Fabric
Layer 4 Insulation: 8.3 0z/yd? Yellow Fabric
Layer 5 Insulation: 8.3 oz/yd? Yellow Fabric
Layer 6 Insulation: 8.3 0z/yd? Yellow Fabric
Layer 7 Shell: 2.8 oz/yd? Yellow Fabric

Requested by: Mr. Victor Petrovic

Approved by Hugh Hoagland
Hugh Hoagland Consulting, Inc.

ArcWear.com 13113 Eastpoint Park Blvd, Ste E, Louisville, KY 40223 2
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Therm-Equip

Full Scale Testing of Arc Protective Blankets

ASTM F 2676 — 2009 Standard Test Method for Determining the
Protective Performance of an Arc Protective Blanket for Electric

Arc Hazards

Arc Tests at Kinectrics High Current Laboratory

At the request of Mr. Victor Petrovic, electric arc exposure tests were conducted on
specimens of the Arc Protective Blankets for Therm-Equip. Mr. Victor Petrovic arranged
with Hugh Hoagland Consulting, Inc. to conduct tests at the High Current Laboratory of
Kinectrics in Toronto and review test data.

The Arc Protective Blankets were tested according to the ASTM F 2676 — 2009
Standard Test Method for Determining the Protective Performance of an Arc Protective
Blanket for Electric Arc Hazards

Test Samples

The samples as tested are described in the Table below:

Customer | Therm-Equip

Blanket description
Blanket design BlastMat Seven Layers Blanket, Size 56X60 inches
Style Style TE5660 Standard
Layer 1 Shell: 2.8 oz/yd? Yellow Fabric
Layer 2 Insulation: 8.3 0z/yd? Yellow Fabric
Layer 3 Insulation: 8.3 oz/yd? Yellow Fabric
Layer 4 Insulation: 8.3 oz/yd? Yellow Fabric
Layer 5 Insulation: 8.3 oz/yd? Yellow Fabric
Layer 6 Insulation: 8.3 0z/yd? Yellow Fabric
Layer 7 Shell: 2.8 oz/yd? Yellow Fabric

ArcWear.com 13113 Eastpoint Park Blvd, Ste E, Louisville, KY 40223 3
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Test Method

Test apparatus

ASTM F 2676 — 2009 Standard Test Method for Determining the Protective

Performance of an Arc Protective Blanket for Electric Arc Hazards requires testing
conducted in a high current laboratory with a controlled arc source.
This is a destructive test. In order to determine protective performance limits of the
blanket, test specimens are intentionally forced to failure. In blanket testing failure is one of
the following: break open, ignition or attachments failure.

Test apparatus is shown on Figure 1.
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Bus Support
Insulators

The Kinectrics High Current Laboratory uses a 100 MVA supply (100 million volt-
amperes). This supply feeds the arc current to the arc electrodes.
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Arc electrodes are enclosed within a test cubicle to utilize the effects of magnetic fields
on the directionality of the arc. An Arc is intentionally directed towards test specimen.

A series of seven conclusive trials completes one test.

Following parameters are set, checked and recorded for each trial:

arc current
arc duration
arc electrodes spacing

distance between test specimen(s) and arc electrode

The peak current is controlled by closing phase angle of the 60 Hz supply source with

accuracy of 0.01 cycles.

In addition to recorded data each trial is evaluated using visual observations.

Test Results

The test program included seven arc trials.

Detailed arc current, arc voltage graphs and arc duration are shown on attached

pages.

Test photographs and observations are shown in the Table below.

The arc voltage record, arc current record, arc duration, and arc energy are included

on CD.

Each trial was videotaped using high speed and regular cameras. Video is included on

CD.

CD is a part of this report.

Trial 09-2623 09-2624 09-2625
Arc Current, kA 39.68 40.27 40.45
Arc duration, 60 Hz cycles 20 10 15
Break open No No No
Number of cycles to breakopen >20 >10 >15
" Yes, on the arc Yes, on the arc
Ignition . No .
side only side only
Number of attachment points failed 0 0 0
Blanket stays attaqhed and in Yes Yes Yes
vertical position
Afterflame, sec Ignition 0 Ignition
Ten cycles rule Passed Passed Passed
ArcWear.com 13113 Eastpoint Park Blvd, Ste E, Louisville, KY 40223 5
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Breakopen Threshold Performance,
BTP, kA*cycles 400 400 4000
Average BTP for test level,
. 400
kA *cycles
Dripping No No No
No _NQ No

Melting

Trial 09-2627 09-2628
Arc Current, KA 24.58 24.58
Arc duration, 60 Hz cycles 20 20
Break open No No
Number of cycles to breakopen >20 >20
Ignition No No
Number of attachment points failed 0 0
Blanket stays attached and in Yes Yes
vertical position
Afterflame, sec 9 14
Ten cycles rule Passed Passed
Breakopen Threshold Performance, >480 >480
kA*cycles
Average BTP for test level,
480
KA *cycles
Dripping No No

Melting

09-2639

Trial 09-2638
Arc Current, KA 5.20 5.22
Arc duration, 60 Hz cycles 120 120
Break open Yes Yes

ArcWear.com 13113 Eastpoint Park Blvd, Ste E, Louisville, KY 40223
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Number of cycles to breakopen 110 101
Ignition No No
Number of attachment points failed 0 0
Blanket stays attached and in
) - Yes Yes
vertical position
Afterflame, sec No video, <30 23
Ten cycles rule Passed Passed
Breakopen Threshold Performance, 572 597
kA*cycles
Average BTP for test level,
kA *cycles 549.5
Dripping No No

Conclusions

The Arc Protective Blanket under test described in the table material received the arc
ratings below:

Customer | Therm-Equip

Blanket description
Blanket design BlastMat Seven Layers Blanket, Size 56X60 inches
Style Style TE5660 Standard
Layer 1 Shell: 2.8 oz/yd? Yellow Fabric
Layer 2 Insulation: 8.3 0z/yd? Yellow Fabric
Layer 3 Insulation: 8.3 0z/yd? Yellow Fabric
Layer 4 Insulation: 8.3 0z/yd? Yellow Fabric
Layer 5 Insulation: 8.3 oz/yd? Yellow Fabric
Layer 6 Insulation: 8.3 0z/yd? Yellow Fabric
Layer 7 Shell: 2.8 oz/yd? Yellow Fabric

Maximum Arc Current Imax = 40.0 kA,
Breakopen Threshold Performance BTP = 400 kA*cycles

ArcWear.com 13113 Eastpoint Park Blvd, Ste E, Louisville, KY 40223
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June 8, 2009 High Current Test Laboratory
Test# 09.2623 Kinectrics Inc.
Test Sheet
Client: Description:
ArcWear.com BlastMat 7 layers blanket, Style TE5660 Standard, Size 56X60 inches,
20 Attachment points, 14 used, sn:09007
Current
£0000.0-
T
20000.0-
D.D-
AMps
-20000.0-
= T
-euuuu.u—:
B0000.0-0 o b e b
20 40 60 SO 100 120 140 160 180 200 220 240 260 230 300 320 340 360 380 400 420 440 460 450 500
Rms (A) = 396775 Duration of fault in cycles = 2001 Power = 538 .94E+0
Peak, | pk (&) = 762988
Voltage
1200+
1000
800~ ﬂ r\
soué
400§
200§
07
Yolts ]
2005
4007
-6DD—;
-snn—;
-1nnn—;
-1znn—;
i B R R KT RN RN Oy Ty Y PRy N SRRy Py vy FEES RNy PRy FURY FURT RTS PRTY SRR PRy
o 20 40 B0 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 350 400 420 440 460 430 S00
Short circuit voltage (rms) = 794

PRIVATE INFORMATION, This test data shall not be disclosed or distributed without permission of the client.
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June 8, 2009 High Current Test Laboratory
Test# 09.2624 Kinectrics Inc.
Test Sheet
Client: Description:
ArcWear.com BlastMat 7 layers blanket, Style TE5660 Standard, Size 56X60 inches,
20 Attachment points, 14 used, sn:09006
Current
£0000.0
4UUUU.U—:ﬂﬂﬂnn””ﬂﬂ
20000.0-
n.n—:
Amps -
-20000.0-
_‘mnnn.n{ U U U U U U U U
-EUUUU.U-: H
-EUUUU-U:H--|w--.-u.--w.---u--u--|w--|-w-.---.--w|---.---.w--.w--.-w-|-w-|--u--u---.u-.w--.-u.--u---.
20 40 60 SO 100 120 140 160 180 200 220 240 260 230 300 320 340 360 380 400 420 440 460 450 500
Rms (A) = 40267 .3 Duration of fault in cycles = 1001 Power = 282 45E+0
Peak, | pk (&) = 772439
Voltage
1200
moof;
souf;
600*;
400§
200§
07
Yolts ]
2007
4007
-6DD—;
-snn—;
-1nnn—;
-1znn—;
i B R R KT RN RN Oy Ty Y PRy N SRRy Py vy FEES RNy PRy FURY FURT RTS PRTY SRR PRy
o 20 40 B0 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 350 400 420 440 460 430 S00
Short circuit voltage (rms) = 766

PRIVATE INFORMATION, This test data shall not be disclosed or distributed without permission of the client.
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June 8, 2009 High Current Test Laboratory
Test# 09.0625 Kinectrics Inc.
Test Sheet
Client: Description:
ArcWear.com BlastMat 7 layers blanket, Style TE5660 Standard, Size 56X60 inches,
20 Attachment points, 20 used, sn:09011
Current
£0000.0 N n
4UUUU.EI-:“ nn””ﬂﬂnn”””
20000.0-
D.D-:
Amps -
-20000.0-
-4DDDD.D€ UUUUM UUUU“”UU
-euuuu.u—: ”
-ﬂUUUU-U:w--.w--.-u.--w|---\---\---|w--|-w-|---.--w.---.---|w--|w--|-w-|-w-|---u-u---.w--.w--.-u.--u---.
20 40 60 SO 100 120 140 160 180 200 220 240 260 230 300 320 340 360 380 400 420 440 460 450 500
Rms (A) = 404483 Duration of fault in cycles = 148.1 Power = 419.91E+0
Peak, | pk (&) = 764079
Voltage
1200
moof;
souf; q
600*;
400§
200§
07
Yolts ]
2007
4007
-6DD—;
-snn—;
-1nnn—;
-1znn—;
SEAD07 e e L e s e
o 20 40 B0 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 350 400 420 440 460 430 S00
Short circuit voltage (rms) = 737

PRIVATE INFORMATION, This test data shall not be disclosed or distributed without permission of the client.
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June 8, 2009 High Current Test Laboratory
Test# 09.2627 Kinectrics Inc.
Test Sheet
Client: Description:
ArcWear.com BlastMat 7 layers blanket, Style TE5660 Standard, Size 56X60 inches,
20 Attachment points, 20 used, sn:09009
Current
40000,0+
e VIR RNV
ZUUUU.U-E ”
mnnn.n—f
0.0—5
Amps ]
-10000,0-
-20000.0—5
s POV VIV YRV
-‘mnnn.n—f
R By DY DU U UUUY PUUS UUUY PO DU DU SUSY SUSY DUTY FOUY FUUY SUY FUUY DUV PUUS PUU FOUS DUV DTS POUS PO
20 40 60 SO 100 120 140 160 180 200 220 240 260 230 300 320 340 360 380 400 420 440 460 450 500
Rms (A) = 24577 2 Duration of fault in cycles = 2001 Power = 204 B3E+0
Peak, | pk (&) = 48686.9
Voltage
1000+
sou—f
600 -] ﬁ )\
4010
200
o
Walts E
200
400 d
-sooé d
-800—5
-1000 -]
B B R S T TN Oy N T O R PRy S N Ny Oy RUY POUS U FRVY PURY PRRE PRVY PURS Rwy
o 20 40 B0 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 350 400 420 440 460 430 S00
Short circuit voltage (rms) = 642

PRIVATE INFORMATION, This test data shall not be disclosed or distributed without permission of the client.
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June 8, 2009 High Current Test Laboratory
Test# 09.2628 Kinectrics Inc.
Test Sheet
Client: Description:
ArcWear.com BlastMat 7 layers blanket, Style TE5660 Standard, Size 56X60 inches,
20 Attachment points, 20 used, sn:09014
Current
40000.0
wwod LN
ZUUUU.U-E ”
mnnn.n—f
0.0—5
Amps ]
-10000,0-
-20000.0—5
AR AR
-‘mnnn.n—f
R S BN DU U UUUY PUUS UUUY PO DU SO SUSY SUSY DUTY FOY FOUY SUY FUY DUV PUUS PUU FUUS PO DTS OSSO
20 40 60 SO 100 120 140 160 180 200 220 240 260 230 300 320 340 360 380 400 420 440 460 450 500
Rms (A) = 24577 2 Duration of fault in cycles = 2001 Power = 204 B3E+0
Peak, | pk (&) = 485869
Voltage
1200
1nnn—f
sou—f
600%
400—5
200—5
Valts 0z
-z00-
7400—5
6007
-suu—f
—IDDD—E
PV WU DURY FURS PO U DUUS VUY FOUS Y FUS PUUY UV NUUY TUUY JRUS UUY SUUY SUUY FUUY FUVS JUUY DN SOV Oo ooy
o 20 40 B0 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 350 400 420 440 460 430 S00
Short circuit voltage (rms) = 642

PRIVATE INFORMATION, This test data shall not be disclosed or distributed without permission of the client.
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June 8, 2009 High Current Test Laboratory
Test# 09.2638 Kinectrics Inc.
Test Sheet
Client: Description:
ArcWear.com BlastMat 7 layers blanket, Style TE5660 Standard, Size 56X60 inches,

20 Attachment points, 16 points used, SN 09013

Current

10000.0-
annn.n—f
EDDD.D—E
4000.05
2nnn.n—; ! |
002 [ [ ‘ ‘
Amps -2000.0—5 |
-cmnn.n—f
-6000.0—5
800005

-10000.0<]

-12000.0]

B T R O T R R R R R N I e e T O I O I e
0 100 200 300 400 500 600 FO0 GO0 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Rms (A} = 52051 Duration of fault in cycles = 120.2 Power = 54 26E+0
Feak, |pk (&) = 124140

Voltage

1200

1000

soué
6002
400—5
2005
Walts Dé
-zuu—f
—4oo§
-sooé
-suu—f

-1000 -

L T P N
0 100 200 300 400 SO0 600 70O 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Short circuit voltage (rms) = 583

PRIVATE INFORMATION, This test data shall not be disclosed or distributed without permission of the client.
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June 8, 2009 High Current Test Laboratory
Test# 09.2639 Kinectrics Inc.
Test Sheet
Client: Description:
ArcWear.com BlastMat 7 layers blanket, Style TE5660 Standard, Size 56X60 inches,

20 Attachment points, 16 points used, SN 09012

Current

10000.0-
8000.0=
6000.0=

4000,0-

20000+ | ‘

i -
Amps 200007 ‘

-‘mnn.n—f
-6000.0—5
800005

-10000.0<]

-12000.0]

B T R O T R R R R R N I e e T O I O I e
0 100 200 300 400 500 600 FO0 GO0 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Rms (A} = 52182 Dluration of fault in cycles = 120.2 Fower = 54 47E+0
Peak, Ipk (&) = 12496.8

Voltage

1000+

500
600—5
400%
200%
Yolts oé
-znn—f
-4UU—E
—sooé

600

o O e T
0 100 Z00 300 400 SO0 600 FO0 SO0 900 1000 1100 1200 1300 1400 1500 1600 1700 LS00 1900 2000 2100 2200

Short circuit voltage (rms) = 590

PRIVATE INFORMATION, This test data shall not be disclosed or distributed without permission of the client.
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