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May 14, 1997

Mr. Robert Stack

Standards Engineer

International Approval Services, Inc.
8501 East Pleasant Valley Road
Cleveland, Ohio 44131 .
Re: Review of Selected Investigation Reports Involving Vent
Disconnection from Gas-Fired Central Furnaces

Deaxr Mr. Stack:

In a letter dated October 29, 1996, the engineering staff of
the Consumer Product Safety Commission (CPSC) recommended that
Section 2.19 of the American National Standard for Gas-Fired
Central Furnaces, ANSI 221.47, be expanded to require appliance
shutoff in the event that a vent pPipe becomes disconnected.

Staff believes that without coverage for disconnected vents, the
vent safety .shutoff system (VSSsS) provisions in Section 2.19 are
inadequate. These recommendations were discussed at the November
1956 meeting of the Central Furnace Subcommittee. At the meeting
it was suggested that CPSC staff review a sample of relevant CPSC
investigations for specific technical information regquested by
the subcommittee and share that information with the Technical
Working Group (TWG) at the upceming May 1997 meeting. CPSC staff
agreed to perform the review, and work is underway.

Due to the seriousness of the hazard, staff is providing
results of the investigations reviewed to date. CPSC engineering
staff has completed a detailed review of 60 out of 143 selected
CPEC investigation reports involving central furnaces which
occurred from 1989 through 19%6. The data is summarized on the
enclosed four pages by investigation case number. The results
indicate that the investigation reports contain much of the
information reguested by the subcommittee, although some detailed
information was either not available or not recorded.

Wkhile the remaining 83 investigation reports will be
reviewed, staff is very concerned that one-third (19) of the 60
cases reviewed involved disconnected vents, which resulted in 28
deaths and 33 injuries. The enclosed tables represent the
individual cases reviewed to date. They are a subset of a
convenience sample (i.e., not statistically selected) and may not
be representative of all such incidents that occur. Also
enclosed are purged copies of the 19 investigations reviewed
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involving disconnected vents.

The incident information reviewed thus far strongly .suggests
the need to extend VSSs coverage to address disconnected vents
and positive pressure vents. Given the seriousness of these
incidents, staff views ANSI 221.47 to be deficient without VSSS
coverage that addresses disconnected vent coverage on natural
draft furnaces, as well as positive vent pressure units. CPSC
staff strongly urges the TWG to develop the performance
requirements necessary to remove this avoidable risk of CO
poiscning and to have a draft proposal available to be presented
at the September 19597 Central Furnace Subcommittee meeting. The
engineering staff will provide a final review of the

investigation reports to the Central Furnace Subcommittee by the
end of July 1957,

This recommendation represents the position of the
Commission staff. It has not been reviewed or accepted by the
Commissioners. If you have any questions please call me at (301)

504-0508 extension 1295.
Sincerely,
Ronald A. Jord&n -

Project Manager, Fire/Gas Codes &
Standards

Directorate for Engineering Sciences

Enclcsures
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REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES {1989-1996)
Vent Failure Mode/Condition & Result
investigation CO exposure? CO concentration  Number of Number of Total Number
[Case Number Incident Date Vent Failure Mode/Condition {yes/no} {in ppm) Deaths Injuries of Victims
[950310CCC2471 12116494 Disconnecled vent yes 69 0 0 0
[960326CCCH106 02/07/96 Disconnected vent yes unknown 2 0 2
[960501CMCH01 7 04/11/08 Disconnecled vent no unknown 0 0 0
940208CCC2268+ 10/18/92 Disconnected vent yes 268, 238, 180 1 0 1
0203CCCI240+  01/04/94 Disconnecied vent yes Oto 14 5 5 10
muonua HCC2116+~ 11720001 vant or firabox misaligned et draft diverier  yas 2000, 300 1 0 1
10208HCNOGS) 0110291 Disconnected (nol attached) yea unknown 3 1 4
[911004HCC2003 097220 disconnected & blocked yes unknowe 1 0 1
911112HCNO464 - 11/08/91 Disconnected yes 200-300+ 10 0 10
1940107CEPS003 ~ 12/26/93 Disconnected vent yes unknown 0 i 1
[930324CCC2284 0123/93 Disconnected vent yes unknown 1 1] 1
[930225HWES022 034/00/92 Disconnected vent yes unknown 0 1 1
921215HCNO48 - 11/24/92 Disconnected vent yes unknown 0 6 6
[920130CCC3172-L. 11/01/91 Disconnected vent no unknown 0 0 0
9204 14HCN1506+  03/09/82 Disconnected vent yes unknown i 7 7
[920204HCNOS45 ~  11/29/91 Disconnected vent yes unknown 0 2 2
[921209HCNO460 L 12/07/92 Disconnected vent yes unknown k) 2 5
1910222HCNO703 02109/ Misaligned flue/missing cover piate yes unknown 1 0 1
1390228HCC1249 02/26/89 Disconnected vent yes 3000 0 8 8
TOTALS 28 33 61
Nate 1. investigalions were selected for review based an queries of Namative fiald using keywords “Vent, Disconnect, and Separation® and "CO poisoning, Disconnect, and Separation®
Product Code used was "310™ Data Rangs was 01/01/87 through 12/31/96
Note 2. Thesa invesligations are a subsel of a convenience sample (l.e. not statistically selecled) of gas furnace-related incidents and may not be representative of all such incidents
khat occur. These investigalions weré chosen 1o diustrate the hazards associated wilh disconnected vent Pipes and cannol be used to delermine the relative frequencies of hazard pattemns.
Source: CPSC investigations involving gas furnaces with disconnected vent pipes. !
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investigation
iCase Number

950310CCC2471
0326CCCB106
0501CMC01#
0208CCC2288
0203CCCI249
0831HCC2218
10208HCNO653
11004HCC2003
11112HCNG454
0107CEP9003
30324CCC2284
30225HWES5022
21215HCNO481
20110CCCI72
204 T4HCN1506
20204HCNOY4S
21209HCNO4E0
10222HCNO703
90228HCC1249

Note 1: investigations were selected for review based on
Product Coda used was "310%; Date Range was 01/01/87

Note 2: Thesa invesligalions are a subset of a convenience Sam,
hat occur. These investigations were chosen 1o illustrale the h

REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES (1989-1996)

Description of Vent Failure Mode/Condition
Descriplion

disconnected flue pipe
vent pipe lerminated at 1st floor ceiling

HTPV vent pipe separated at elbow and cracked

vant pipe fall apart
3/4 in. gup b/w five cutiel/vent and

cofroded vent & recirculation of exhaust lnto intaka

unit operaled wio vent attached
flue disconnected due to corrosion
Vent T separated 2.5 in.

exhaust vent was not connected during installation
vent corroded and became separated 2 1o 3 in. from chimney
verd loosened & dislodged at coupling at chimney, leaving 4 in. gap

duct lape connecting vent removed

vent disconnected at flue outlet al top of fumace

vent separated at an elbow joint
vent left unconnected during maintenance
screws missing at points of separation

vent misaligned at fiue outiet/combust. chamber plate not on unit

disconnected venl connector

queries of Narrative field using ke
through 12/31/96

ple {i.e. not stalistically selected) of gas fumace
azards associaled with disconnected vent pipes

Location of
Vent Disconnect

90 degree elbow

at ceiling

90 degree elbow

unknown

at flue cutlet

unknown

unknown

fiue outlet collar

flue outlet collar

furnaca outiet

entry point into chimney
eniry point into chimney
unknown

flue outiet

elbow

unknown

fhie outlel & vertical vent pipe
fue cultlet

biw vertical seclion and elbow

ywords "Venl, Disconnect, and Separation” and "CO paisoning, Discennect, and Separation”

Source: CPSC _:<mm.am=o:m ....3.5:.@ gas fumaces with disconnected vent pipes.

-felated incidents and may not be representative of all such incudents
and cannot be used to determine the relalive frequencies of hazard patterns.
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fnveshigation
[Case Number

[950310CCC2471
960326CCCH106°
0S501CMCE017
940208CCC2268
0203CCC3I248
0831HCC2216
10208HCNO653
11004HCC2003
911112ZHCND464
940107CEPS003
930324CCC2284
30225HWES022
21215HCND481
j320110CCC1T2
19204 14HCN1506
920204HCNDS45
92 1209HCNOL60
1910222HCNOD703
B90228HCC1249

[Nota 2. Thesa invest

REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES {1989-1996})

Descaption of Vent

Vent Type

u.:n_o. vant into chimney

Single vent
Single vent
single vent
unknown
unknown
none attached
wgie vent
single vent
unkrkmm

single vent into chimney

unknown
Lnknaow
unknown
singla
unknown
common vend

single

single venl into ctumney

Note 1 investigations were selected for review based on queres of Narrative hield u
Product Code used was “310”; Date Range was 01/01/87 through 12131196

igations are a subset of a convenience sample (i @. not statistically selected) of gas furnace
jnat occur. Thesa invesugations wera chosen 1o illustrate the hazards associated with disconnecied vent pipes

galvanized stesl

galvanized steel

Connection Type

mechanical fasteners
unknown

adhesiversolvant

Wk nown

UNRNCWN

unknown

unknown

meachanical fasteners & duct tape
mechanical lasteners, adhesive, melal pipe inlefface
unknown

unknawn

unknown

duct tape in lieu of screws

unknown

adhesive

unhknown

screws

not specified

sCiews

Source: CPSG investgations involving .mwu fumaces with disconnected vent pipes.

Fitbng Type

90 degree elbow
unknown

vent tee, 90 degree elbow
90 degree elbow
unknown

unhknown

unknown

H dayree elbow
tee fitting

unknown

2- 90 degrea elbows
coupling(7)
unknown

unknown

elbow

unknown

flue connector

not specified

elbow

Vent Configuration

unknown

unknown

honzontat
hanzontal & vertical
unknown

unknown

unknowsn

horzontal & vertical
honzontal & vertical
unknown

horizontal

unknown

unknown

unknown

horizoalal

unkrown

vertical

verical

verbcal & horizontal

3ing keywords "Vent, Disconned, and Separation” and “CO paisaning, Disconnect, and Separation”

-fefated incidents and may not be representative of all such incidents
and cannot be used to determine the relative lequencies of hazard patlerns

Diameter
{inches)

unknown
unknown
unknown
2

unknown
unknown
unknown
3

3

unknown
unknown
unknown
unknown
unknown
2

unknown
unknowr
unknown
4

Length
(teet)

unknown
unknown
unknawn
unknown
unknown
Uknown
untknown
unknown
unknown
unknown
8to10M
unknown
unknown
unknaown
unknown
unknown
unhnuwn
unknown
unhnown
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REVIEW OF SELECTED FURNACE INVESTIGATIONS INVOLVING DISCONNECTED VENT PIPES {1989-1996}
Descrption of Fumace
inveshcabon
Case Number Age of Furnace  Year Installed  Fuel Type BIU Input Ratng  Fumace Category  Fumace Configuration  VS55? (yesiuo)
950310CCC2471 13 unknown natural gas unknown unknown unknown unknown
360326CCCE106 unknowi unknown piopane unknown unknowel ubknuwn unhiawi
[96050tCMCS012 3 1843 unknown 50,000 [ horizoatai yes
940208CCC2268 unknown unknown LP-gas 60,000 unknown unknown - unkaown
940203CCCI249 unknown 1986-1988 natural gas 82.000 unknown vertical no
[940831HCC2216 unknown unknown unknown unknown unknown unknown unknown
[910208HCNOE53 unknown unknown unknown unknown unknown unknown unknown
[911004HCC2003 2] 1982 unknown unknown unknown unknown unknown
311112HCNO464 8 unknown unknown unknown unknown Vettical, Uptlow unknowsi
440107CEP9003 2 months 1993 unknown 185,000 " unknown ne
930324CCC2284 17 1976 LP-gas 100,000 unknowr unknown unknown
930225HWES022 10+ unknown natural gas unknown unknown unknown unknown
[921215HCNO481 29 unknown natural gas unknown unknown highboy no
920110CCC3172 @s unknown natural gas 140,000 unknown unknown unknown
9204 14HCN1506 5 1987 naturat gas 50 000 unknown unkinown unkiown
[920204HCNO945 @15 @1976 natural gas 137,500 unknown ufiknown unknown
[921209HCND460 @35 Q1957 - Naturat gas unknown unknown vertical no
[910222HCNO703 @17 1974 LPgas no specified unknown not specihied no
490228HCC1249 no specified no specified natural gas 45,000 no specified no specilied no
Note 1: investigations were selected for reviaw based on queries of Narrative field using keywords "Vent, Disconnect, and Separation” and "CO poisaning, Disconnect, and Separation”
Preduct Code used was *3107; Date Range was 01/01/87 through 12/21/96
Note 2. These investigations are a subset of a convenience sampie {i.e. not statistically selected) of gas furnace-relaled incidenls and may not be iepresentative of all such incidents

hat occur. These investigations were chosen to illusirate the hazards associated with disconnected vent pipes and cannol be used to determine the relative requencies of hazard patterns.

- .

Source: CPSC investigations involving gas fumaces with disconnected vent pipes.




