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Severity level G1 G2 G3 GX
Mild Maderate Harsh Severe
Gas concentration’
Contaminant Gas Concentration
H.S <3 <10 < 50 250
SO‘g,SOﬂ. <10 <100 < 300 2 300
Sroupi Cls = <2 <10 >10
Resclive NOx <50 <125h < 1,250 = 1,250
species
5 HF <1 <2 <10 210
Group B NH, <500 <10,000  <25,000 =25,000
(o8 <2 < 25 < 100 2100

tParts per billion by volume (ppbv) average for test period for the gases in Groups A and B.

3‘1./77 2 Contaminant concentrations versus severity level
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Cost of Downtime -
Industrial

$100,000

$10,000 -

$1,000 A

($/hr)
($/hr)

$100

310 -

$1
R P

Cost of Downtime - Data Centers

$10,000,000

$1,000,000 -

$100,000 -

$10,000 -

$1,000 -

$100 -

$10 +

$1 A

A B C D E F G H

gﬂﬁs Cost of Industrial Downtime gﬂ‘ﬁ 4 Cost of Data Center Downtime

R = Refinery, A = Brokerage operations; E = Package shipping services;
P = Pulp and Paper Mill B = Credit card authorization; F = Home shopping channel;

C = Ebay; G = Catalog sales center,

0 = Amazon_ com; H = Airline reservation center
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TABLE 1 — Circuit Board Failures Before

TABLE 2 — Circuit Board Failures After

RoHS™ RoHS’

ISA Severity Level | Time to Failure Environment Time to Failure

G1 - Mild 4-5 years Rubber Manufacturer | 2-4 months

GX — Severe 4-6 months High Sulfur Areas 4 weeks
N19AIIFAUNITNANTOW Coupon Results at Problem
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Sites ISA G2
__ 2500 Moderate
(1]
s 2000 Aw—
=
[ =] —
2 1500
z o
§ 1000
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o
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T

m Copper @ Silver |
A= Tire Manufacturer

D = Clay Modeling Area

B.C = Rubber Manufacturer

ISA G1
Mild

7ilils — Coupon Results for Sites which
Housed RoHS Compliant Boards with Quick

Failure Times

30 L B

Coupon Results for Data
Centers with Corrosion

ISA G1

VI

# of Occurences

0-100
200-300

Angstroms / 30 Days‘

800-800 [
>1000

| Copper O Silver |

7lilé —IBM Coupon Results for
Data Centers with Copper Creep Corrosion or
Silver Corrosion or Both
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TABLE 3 — Current Classification Scheme of ISA-71.04-2013 Based Solely on Copper and silver

Classification | Copper Silver Current Reliability Statement
Angstroms | Angstroms
130 days 130 days
G1-Mild <300 <200 An environment sufficiently well controlled such that corrosion
is not a factor in determining equipment reliability
G2-Moderate | <1000 <1000 An environment in which the effects of corrosion are
measurable and may be a factor in determining equipment
reliability
G3-Harsh <2000 <2000 An environment in which there is a high probability that
corrosive attack will occur. These harsh levels should prompt
further evaluation resulting in environmental controls or
specially designed and packaged equipment.
GX-Severe > 2000 >2000 An environment in which only specially designed and
packaged equipment would be expected to survive.
Specifications for equipment in this class are a matter of
negotiation between user and supplier.
a3d

9
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