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June 16, 1998

Sadye E. Dunn
Secretary

U.S. Consumer Product Safety Commission
Washington, D.C. 20207

Re: Flame Retardant Chemicals

Dear Ms. Dunn:

Enclosed is additional information that was requested by Chairman Brown and
Commissioners Moore and Gall at the hearing on Flame Retardant Chemicals,
May 5-6, 1998:

The fire incident report from the January 23, 1998, small-open-flame
upholstered furniture fire in the District of Columbia that took the life of
an infant girl. This report is being shared with the knowledge and
permission of the Washington, D.C., Fire Marshal, who asked that any
identifying names be blacked-out on the report, out of respect for the
family of the victim. :

Four reports in response to your request for background data on the rise
in fires in Europe after manufacturers started making TV sets without
fire-retarded housing in the early 1990s:

— excerpts from a January 1998 report, “Fire Safety of TV-Sets and PC-
Monitors,” prepared for the European Brominated Flame Retardants
Industry Panel and the European Flame Retardants Association, in which
data show that new TV sets purchased in Germany are much more likely
to ignite, and to bum quicker, than old sets purchased in Germany and old
or new sets purchased in the U.S. and Japan,;
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— “TV Set Enclosure Materials Fire Safety: Survey of European Statistics,” an unpublished
paper prepared by researchers at Albemarle and Robinson Linton Associates which observes
that, since the early 1990s, TV set fire rates have stopped decreasing and are even increasing
in European countries such as the UK and Sweden. The paper speculates that the increase
may be related to less stringent flammability standards for TV set enclosures in the European
Union than are found in the United States and Japan;

— “Consumer Safety Research,” a March 1996 report from the U.K. Department of Trade
and Industry, which provides country-by-country information on TV set fires and related
issues in Europe.

— “Television Fires: Final Report,” an April 1995 report compiled by the Market
Surveillance Board of the Danish Electrical Equipment Control Office, which recommends
that methods be found to make plastic materials used in TV sets more fire-resistant.

Please do not hesitate to let us know if we can provide the Commission with additional information.

Sincerely,

Thirmioo f Bescn,

Thomas R. Brace

Enclosures
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ATF Case Number: 742204-98-0033
DCFD Incident: 048100

SYNOPSIS OF THE INCIDENT:

On January 23, 1998, at about 8:27AM fatality fire occurred at 2719
Sherman Av. NW, apartment B, Washington, D.C. On this same date Special
Agen participated in a cause and origin examination of
this fire scene.

PARTICIPATING FIRE INVESTIGATORS:

The following investigators participated in the investigation, and fire
scene examination, Fire Investigator Mibmes@Mmg. Washington, D.C., Fire
Department, Bureau of Fire Investigations, ATF CFI/sa . Due to.

the fact that this was a fatality fire this fire scena was worked -
conjointly with the Washington D.C. Police Department, Homicide Unit and-. -
Crime Scene Unit. The names of these individuals will be forwarded upon -
receipt.

£

WITNESS REPORTS:

Lt. GANSERRMRAEEN. Engine 4, Platoon 4, Washington, D.C. Fire
Department, was interviewed by S/A . W said that
he and his company were the first in fire ghters. <YPPhaw said that
upon arrival he saw fire coming through both the front window and front
door. @M said that upon entry he saw that the front door had burnt
away. WEREEP said on entry he found the front room fully involved in
fire. @MNMmm said that the contents in this room were extinguished and
he moved to the hallway. After working his way to the hallway Waller
said that fire exupted behind him. 4 said he then had the hosge
trained on the couch against the east wall under the front window.

aEEms said upon extinguishing this couch the all of the fire in this

residence was out. WEENP said that the entire fire had been contained
to the front living roomw.

ey

vs. R -

' 2719 Sherman Ave. NW, Washington, D.C., telephone
nurber 202/483- 8, was. interviewed by WFD, Fire Investigator il
M. Ms. id_she had been in the kitchen and started through
the apartnent. Ms, said she saw smoke in the hallway and went to
investigate. Ms. said as she got to t living room she saw the
sofa/bed against the east wall on fire. Hs.h said that when she
saw ﬁfa/bed on fire it was burning at the end by the front door.
Ms. said she tried to put tha out by slapping it with her

open handsbut was unsuccessful. Ms. said as the fire got bigger
she ran out the front door.

The Washington, D. €. Police Department, Homicide Unit conducted
interviews with the occupants of this residence. Investigators from the
homicide unit said during the interviews with the children that one of
the children admitted to playing with matches next to the sofa/bed and



it catching fire. The assigned detective was not available ang hig
notes and records were locked away. The on duty detective could opnl
supply the jest of the interviews and not any of the specifics. Reports
of these interviews. will ba forwarded upon receipt.

BUILDING consmu%ibn:

The involved structure is a two story brick, with basement multiuntt
apartment house. This apartment house had a flat roof covered with
asphalt shingles. This apartment house had undergone remodeling in the

apartment B. Apartment B the involved apartment is a cne bedroom, one
bath, apartment on the first floor. This apartment faces west on the
east side of Sherman Av. NW. Entry to the apartment is made through a
steel gated 32 inch wood door, located on the south side of the west
wall. This front .door opens into the living room. This living room has
a carpeted wood floor on floor Joist. A blocked fireplace is located on
the south wall.‘ This f.j_replace is blocked with a sheat of plywood. A

remolding that had occurred to this apartment the exterior brick wall is

approximately 12 ft. 6 in. long north to south while the interior north::

to south wall is approximately 12 ft., 10 in. long. This room is
approximately 12 ft. 4 in. wide east to west. A six foot couch is

corner of the living room. There are two upholstered chairs and .a-
magazine table located against the north wall. The electrical panel to
the residence is located in a wood box built into the northwest corner
of the north wall. The west exterior wall contains a three foot seven
inch by five foot ten inch window. This window was also covered with
steel bars. The bottom section of the window housed an air conditicner.
The interior walls of this residence were covered with both lathe and
Plaster as well as gypsum wall board. The west wall contained one
electrical outlet located on the north end of the wall. The gas service
to this residence entereq up through the floor in the southwest corner
of the living room just behind the front door. The gas service meter
was attached at ceiling level in this area. The hallway ran from east
to west. The only bedroom to this apartment was located next to the
living room, and entry to this room was made from the hallway. The
bathroom is the next room east of the bedroom. The dining room was
located at the end of the hallway, and entry to the kitchen was made
through a door at the south end of the room. This apartment had both
electric and natural gas services.

SCENE PROCESSINGE:;

During an exterior examination of this address it was observed that fire
had vented through both the front door and front window. Examination to
the rear of the apartment revealed light smoke damage and no flama or
heat damage. An interior examination disclosed that tha kitchen area
had suffered smoke and heat damage approximately five foot down from the
ceiling. A smoke/heat layer approximately seven foot down from the
ceiling was observed in the dining room. This smoke/heat -layer
descended to within two foot of the floor in the hallway. This smoke
layer pointed back toward the living room area. An- examination of the
entry opening to the hallway from the living room revealed charring to
the _wood molding around the opening. This charring extended down the
opening to within approximately two foot from the floor. This charring
decreased in severity the closer it got to the floor. It was also
observed that the entry door to the bedroom exhibited charring to the

-



top- exterior north corner section. The charring in this position
indicated that this door was in the open position. It was observed that
the bedroom exhibited a smoke/heat layer approximately three foot ofs of
the floor. It was observed that plastic products on the dressar

pyrolyzed gases had occurred. Examination of the living room revealed
that this room was the room of origin. It was observed that the natural
aluminum shelled gas meter located at ceiling 1evel behind the front
door had suffered melting, due to the upper layer temperatures, ang

burning from the top doun. The consola television located in front of
the fireplace against the south wall exhibited an arrow pattern peoint :

removal of debris from the interior of the living room an examination of -
the carpet was nade. It was observed that the c
living room had good survivability excCept for an area around

revealed that deeper charring was exhibited on the inside of the wook.
frame in comparison to the exterior of the frame. It was also obs X
that the southeast corner of the sofa/bed frame exhibited heavy charr

in comparison to the other three Corners. It was also observed that the
carpet under the south end of the sofa/bed had burnt awvay and some
charring to the wood floor in this area had occurred. This charring to

exhibited deeper charring to the south section decreasing in severity
toward the north. While examining the wegt wall baseboard tha
electrical outlet in the wall was examined, It wag observed that an
electrical power cord wasg still plugged ia this outlet. Upon close
examination of the outlet and cord remnants it was observed that all the

that this venting did not greatly contribute to ' the destruction of the

back to the west towardq the sofa/bed against the west wall. th‘c‘*‘ﬁ‘ =
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FIRE PROGRESSION TO OTHER STRUCTURES:
There was no fire progression to other structures.
-

CONCLUSION: s

. 'dﬁ:
This fire origin;éed. in the southeast section of the sofa/bed in the
living room. This fire was ignited by a child playing with matches.
This was an accidental tirt_a. :
NUMBER OF FATALITIES AND/OR INJURIES

MM, bL/f, dob 1124597, 2719 Sherman Avae. NW, Washington, D.C.
died of smoke inhalation.

”, "b/m, S years old, 2719 Sherman Ave. NW, Washington,
D.C. was admitted to the children's Hospital for smoke inhalation.

) » b/m, 27 years old, 2719 Sherman Ave. NW, Washingtonm,
D.C. was admitted to the George Washington Hospital for smoke
inhalation. )

» b/f, 64 years old, 2719 Sherman Ave. NW, Washington, D.C.
was admitted to the George Washington Hospital for smoke inhalation.

ESTIMATED VALUE OF LOSS:

$20,000

Do d J. Glllispie
Special Agent, ATF

f - ,}if':, .
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FIRE SAFETY OF TV-SETS AND PC-MONITORS

Preliminary report

Prepared for:

European Brominated Flame Retardants Industry Panel
European Flame Retardants Association
January 1998
By:

Dr. Jiirgen H. Troitzsch

Fire Protection Service
Wiesbaden, Germany

330
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Table 3: Identification of flame retardants in the samples from TV-sets backplates, TV-sets

and PC-monitors.

TV01-28*; The analytical results for new backplates of the TV-set were different. Reason unknown

BP: BackPlate

Sb Br | G ] P | Extractable
Sample Identification Melamine + ICP Scan
Derivatives Results
(%] %] (%] (%] [%]
Old TV-sets from consumer electronics collection point
OLD TV-BPO1 0.5 <0.1 8.0 <0.1 - Zn,PbMn Fe.ALNa
OLD TV-BP02 35 11.0 <0.1 <0.1 . Fe, Ti, al
OLD TV-BPO3 3.0 8.0 <0.1 <0.1 -.- . Zn
QLD TV-BP04 <0.1 2.5 <0.1 <0.1 .- Zn, Fe, Ba
OLD TV-BPO5 1.0 3.5 <0.1 <0.1 ---
OLD TV-BPO6 . 4.0 <0.1 12.0 <0.1 ---
OLD TV-BP07 <0.1 <0.1 <0.1 <0.1 - Ba, Ti, Fe, Zn, Cd
{OLD TV-BPO8 3.0 6.5 <0.1 <0.1 .---
OLD TV-BP10 5.0 <0.1 6.5 <0.1 “--
TV-Sets and old spare backplates purchased in Germany
TV01-28* <0.1 |{3.0/<0.1 <0.1 |<0.1/04 - <2 Zn
TV01-28-BP91 25 9.5 <0.1 <0.1 ---
TV02-25 <0.05 <0.1 <0.1 04 <2 P, <Ti, Za
Tv02-25-BP90 40 <0.1 12.0 <@.1 “--
TV03-25 <0.1 <0.1 <0.1 <0.1 ---
TV03-25-BP90 <0.05 <0,1 <0.1 <0.1 .-- Ti, Zn
TV04-25 <0.1 <0.1 <0.1 <0.1 .- Zn. <Ti
TV04-25-BP90 35 11.5 <0.1 <0.1 ---
TV05-25 20 11.0 <0.1 <0.1 --- Zn,Ba
TV05-25-BP%1 25 10.5 <0.1 <0.1 ---
TV06-14 0.1 <0.1 <0.1 0.2 <2 Zn
TV06-14-BP39 3.0 9.0 <0.1 <0.1 — Za
TV-Sets purchased in the USA and in Japan
TV07-25-US 2.0 10.0 <0.1 <0.1 --- Zn
TV08-25-US 2.5 9.5 <0,1 <0.1 --- Zn
TV09-25-JAP 1.5 9.0 <0.1 <0.1 --- Ti, S1, Zo, Mg
PC-Monitors purchased in Germany
PC | 1.5 9.5 <0.1 <0.1 —_ B, Ti Al
PC2 <0.1 <0.1 <0.1 0.8 .- PTi
PC3 <0.1 <0.1 <0.1 1.0 - P.Ti
PC 4 <0.1 <0.1 <0.1 1.0 --- P, Ti, Cd. Al
(BC_3 <0.1 <0.1 45.0 <0.1 (0.3%Sn) P




Table §: Fire tests with ignition sources of increasing intensity with old TV-sets backplates
old TV-sets and old PC-monitors ’

Ignition source

Sa_mple. Methenamine | Small Household Isopropanol Isopropanol
Identification Tablet Candle Candle Cloth 200 ml
' on top below
Old 1V.BP 01 | — (extn.) — | — (extin.) — (extmn.) nd,
Old TV-BP 02 — (extin.) - —- (extin.) +
(extin.})
Old TV-BP03 | — (extin.) — — (extin.) — (extin.) n.d.
(extin.)
Old TV-BP 04 | + (after 70s)
VATYEE 0 |+
i
v b/ L k
Old TV-BP 06 | — (extin.) — n.d n.d
Old TV-BP 07 +
Old TV-BP 08 — (extin.) — — (extin.) | — (extin) | — (extin.) n.d.
{extin.)
Old TV-BP09 | — (extin.} — — (extin.) | — (extin) } — (extin.) n.d.
(extin.)
OldTV-BP 10 | — (extin.) — — (extin.) n.d. n.d. nd
(extin.)
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Table 6: Fire tests with ignition sources of growing intensity with new and spare old TV-
sets backplates, new TV-sets and new PC-monitors

Ignition source

Sample Methenamine Small | Household Isopropanol Is.opropanol

Identification | Tablet Candle Candle Cloth 200 mi
on top below

New and spare old backplates purchased in Germany
TV1-28-BP91 —_ — —_ — — nd.
TV1-28-BP97 + (slow)
TV2-25-BP90 — — — — +
TV2-25-BP97 +
TV3-25-BP90 — +
TV3-25-BP97 +
TV4-25-BP90 — — — — — n.d.
TV3-25-BP9l — — — e — nd.
TV6-14-BP8S —_ — — — — —
TV6-14-BP97 + {quick)
‘New TV-sets purchased in GGermany
TV1-28 + (quick)
Tv2-25 + {quick)
TV3-25 + (quick)
TV4-25 + (quick)
TV5-25 —_ — — —_ — n.d.
TV6-14 + (quick)
New TV-sets purchased in the USA and Japan
TV7-25-US — — — - — —
TV8-25-US — —-— —_ — — —
TV9-25-JAP — — — — — nd.
New PC-monitors purchased in_éermany
PC1 — — — — +
PC2 — — — — — -
PC3 — — — — — +
PC4 — — —_ — —_ (t)
PC5 —_ — — _— +

—: no sustained buming
+: sustained burning leading to fully developed fire
n.d.: not determined




TV Set Enclosure Materials Fire Safety
Survey of European Statistics

Dr. M. De Poortere, Albemarle S.A., B-1348 Louvain-la-Neuve Sud, Belgium
C. Schonbach, Robinsen Linton Associates 5.A., B-1000 Brussels, Belgium

Abstract: The composition of enclosure materials used in many TV sets for the European
market has changed significantly since the early 1990s, resulting in a drop in actual fire
safety performance. To determine the potential future impact on TV fire safety, a literature
review of European and US TV set fires statistics was carried out. TV set fires can have
internal electrical causes due to faults not apparent at the time of manufacture or simply
wear and tear, or a variety of external causes due to misuse. One third or more fires are due
to external causes. Available data suggests that while the rate of TV set fires has dropped
significantly, in Europe since the early 1990s this trend has tended to level off, or even to
increase again in countries such as the UK and, in particular, Sweden. The range of TV set
fires in Europe is 12 to 100 fires per million TV sets per year, an order of magnitude higher
than in the US where the fire safety ratings for TV set enclosure materials has been
historically high. TV set fires can have a dramatic impact on life and property. To avoid a
possible future general increase in TV sel fires, fire safety requirements in standards may
have to be increased, not weakened.

1. Intreduction

Since the 1970s the materials used for TV sets enclosures have changed significantly. In
older models, the box shaped “housing” was made of wood covered with a layer of natural or
synthetic veneer, and the “backplate” cover was generally made of particle board or
plywood. When plastic materials were introduced, it became possible to use other designs,
and the backplate shape became more complex.

Concern about a high number of fires in TV sets during the same period of time led to the
adoption of plastic materials contzining highly effective halogenated flame retardant
additives. The performance of the materials is measured against the VO, V1 or V2 ratings of
the UL 94 standard, in which a vertical test specimen must not sustain combustion after being
contacted with the flame of a gas burner. However, the international standard IEC 65 which
specifies “safety requirements for mains operated electronic and related apparatus for
household and similar general use” merely says that bousing materials should meet the
requirements of the HB (Horizontal Burning) materials fire performance rating. In critical
locations higher performing materials must be used. In the HB test, the flame travelling
between two marks on a horizontal test specimen must not burn faster than 40 mm/min. In
contrast to V materials which are ignition-resistant, HB materials bum quite easily, although
at a slower rate than materials without either V or HB ratings.

In practice, however, many TV set manufacturers have continuously used V materials for the
enclosures, especially in the USA (housings and backplates) where the UL 1410 standard for
TV sets specifies VO enclosure materials, and in Japan (especially backplates). In Europe,
manufacturers are free to limit compliance to meeting the [EC65 standard, or to voluntarily



adopt a higher materials fire performance standard for the enclosures. A Danish' study has
shown that many TV sets taken at random from the European market will bumn fiercely whea
ignited, suggesting that at least in Europe, many enclosure materials only comply to the
lowest material fire standards.

In the early 1990s, the anti-halogen stance of some environmentalist groups in Europe saw a
number of legislative proposals? aimed at restricting the use of certain halogenated flame
retardants. This was amplified by certain consumer test magazines which analysed TV set
enclosures and downgraded those containing halogenated flame retardant additives
(chlorinated or brominated). Monitoring of the results reported by these magazines® shows a
strong trend away from the use of halogenated plastic enclosure additives (Graph 1).
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Meanwhile, numerous studies® were carried out showing that brominated flame retardants
can be safely used by society to provide needed protection by fire’. All the legislative
proposals were withdrawn in favour of an OECD risk reduction programme adopted in the
form of a Voluntary Industry Commitment.

The consumer test magazines cited above do not test for the fire safety performance of the
enclosure. Had they done so, their final ratings might have been different.

This has created a situation where the fire safety of new TV sets marketed in Europe now
relies essentially on the design of internal electrical componeats, and on the avoidance of
potential misuse by the consumer. Meanwhile, consumers, quite naturally, tend to believe
that higher safety performance goes hand in hand with technological progress. By its weight
and high surface to volume ratio a TV set enclosure would be expected to coatribute strongly
to the spread of fire after ignition if its fire performance is low. The current approach of a
standard like IEC 65 is quite understandably to prevent flame spread from taking place if an
electrical fault occurs. However, if the source of fire is due to another cause, or if the design
is not totally fail-safe, the fire performance of the enclosure must then be considered.



The object of this survey is to study reports on statistics of fires involving TV sets, to identify
the relative importance of fires from both internal and external sources, and by implication
the impact of enclosure materials fire performance on the occurrence and spread of fires. A
comparison between the statistics from various countries gives an opportunity to draw
general conclusions which would be difficult to reach if each country were considered in
isolation.

2. Fire Sources

A Intemal

A recent and very thorough study commissioned by the UK Department of Trade and
Industry (DTI) identified the following causes of TV set fires, based on the historical record:

- Solder joints ageing causing arcing

- Mains switch, worn contacts

- Electromechanical stress in “heavy” components
- Overheating due to circuit component imbalances
- Capacitor failure (one design)

- Line output transformer

- Poor design of circuit layout (eatly TVs)

- Cathode ray tube (CRT)

- Mains lead

- Standby function, especially in old sets

In summary, there can be many potential opportunities for malfunction that can be offset by
proper design. However, as the evidence shows, no design is totally safe, When the
manufacturers discover faults they have recalled sets so that they can be repaired (Table I).



Table I. Examples of TV Set Recalls, 1992-1997

Country Manufacturer Year of Period of Number of Sets
Recall Manufacture

Denmark$ N/A 19923 N/A 40,000

. France’ Philips 1993 1983-87 40,000
Germany*® N/A 1989 N/A 200,000
Netherlands* Philips 1993 1983-87 300,000
Sweden ? Philips 1993 1983-87 75,000
UK™" Sony 1989 1985-86 N/A
UK® A 1993 1983-86 21 models
UKS B N/A, 1986-38 1 model
UK* C 1993 N/A 7 models
UK® D N/A >1992 2 models
UK® F 1993 >1992 2 models
UK*® w 1993 1983-86 1 model
UK Dixons/Matsui 1997 1993 *“1,000s”

This table is indicative as no systematic record of TV set recalls is kept in any countries, but
the UK example suggests that recalls are not uncommon.

In one study’, 35 used TV sets (aged 3 to 20 years) were examined for signs of damage
increasing the likelihood of fire. They represented a cross-section of sets collected from
customers after rental or the purchase of a new TV set. Nearly one-third showed signs of
incipient damage which the authors believed reduced the level of safety over a longer period:
cracks In electric cables, deficient solder joints, signs of breakdown of components, signs of
increased heat development, and significant dust accumulation. A majority showed signs of
damage: 40% showed interior damage, not visible from the outside and 26% showed visible
minor damage.

In conclusion, over time faults that are not apparent at the time of manufacture, or simply
inevitable wear and tear can become a fire hazard.

B. External

Statistics usually exclude TV set fires if they are not clearly at the origin of the fire. The
following external sources of TV set fires were identified in previous studies®!?;

- Night-lights left burning without stands or candlesticks
- Christmas decorations

- Candles falling on the top or standing next to the set

- Lightning



The use of candles is particularly popular in Nordic countries. There is plenty of anecdotal
evidence that consumers do not realise the danger of placing a naked flame near a TV set,
and whea a fire occurs, the actual cause does not find its way into the statistics. One artic]e!s
tells the story of a fire in a flat where the television had caught fire, but among the debris of
the burnt television, traces of two tinned candles (“flambeaux™) were found. The person who
lived in the flat had not said a word about them when he explained how the television had
“suddenly” burst into flames. A slight seasonal increase in TV set fires in December® might
be due to this tradition of setting naked lights (candles, paraffin lamps, etc) on top or close to
TV sets. :

Like any other piece of fumniture, TV sets can potentially contribute to the amount of fiel
available to fire originating from another source, such as burning furniture, a sofa, or
curtains.

vires d .

Manufacturers and fire brigades inform consumers about the safe use of TV sets. They are
warned against using the top of the TV set as a shelf, for supporting vases, candles, or 2 cloth
that could reduce ventilation. The consumer is warned about inadequate ventilation if the set
is placed inside furniture'. Nevertheless, there is evidence!® that most consumers do not read
the manual of their TV sets, least of all the safety precautions.

Fire brigades™ * ** indicate the following causes of fire due to consumer misuse:

- Lack of ventilation, especially when the TV sets are “boxed in” furniture

- Lack of maintenance, to remove accumulated dust (dampness can lead to electrical failure
in case of dust accumulation)

- Extensive use of the standby function, especially in families with children

3. TV Set Fire Statistics
Definiti

The criteria under which TV set fires are counted can vary significantly from one country or
from oae statistics collecting organisation to another.

To compare statistics, Sambrook® have defined a TV set fire as follows:

“A TV fire is a fire where the first point of ignition is from within the structure of the TV or
ancillary equipment that forms a part of the TV, {such as] a video recorder or satellite
system. {...] The resultant fire will have breached the envelope of the TV [...]. Specifically
excluded are acts of vandalism, criminal damage, ignition caused by the use of accelerants
and electrocution as a result of tampering.”

The Swedish National Electrical Safety Board (SEMKO) counts a TV set fire only when the
fire “should have also caused damage outside the electric appliance or arrangement where it



began™', or “clectrical fires caused by the evolution of heat or an electric arc from a high
voltage installation or an appliance connected to such an installation”. “This means that if a
component overheats or begins burning but does not cause a fire outside the device (i.e., the
fire self-extinguishes), an electrical fire has not occurred. What has happened is that the
device has broken in a correct and permissible manner”.

E Statisti

These definitions tend to narrow down statistics to fires of specifically electrical origin, to the
exclusion of other causes and will exclude fires that are contained within the enclosure. In
addition, the definition excludes external causes such as candles. It also implies that the
enclosure is the last barrier preventing an electrical fire from spreading outside the television
set.

Fire brigades and insurance companies, on the other hand, tend to report higher figures due to
a broader definition of TV set fires which include fires initiated externally.

Sambrook® thus adjusted the reported rate of TV set fires in Denmark by subtracting 35-45%
to take into account fires involving candles, as well as to take account of the lower rate of TV
fires in smaller towns, when extrapolating from the statistics of larger cities, and then by a
further 25% to take account of small fires that self-extinguish. Similar adjustments were
made for France (-15% and -25%), Germany (-34%), Italy (-33%), the Netherlands (-15%),
Sweden (-20%), and in the UK (-24%). The conclusions of the Sambrook survey suggest that
about two thirds of the total number of TV set fires reported are due to internal/electrical
causes and about one third to external causes.

In the UK, the TV industry perceives based on their own internal investigations that TVs are
not in themselves the main cause of the fire, except for known product recalls. Only 1 fire in
10 was the fault of the TV". Does this imply that according to the TV industry, 90% of TV
set fires are due to external causes?

Based on their purposely conservative definition of TV set fires, Sambrook concludes by
stating that “there are an estimated 2208 fires in Europe per year. In relation to the number of
TV sets this is equivalent to 12.2 TV fires per million TV sets”, or 18 fires per million if all
causes are included.

C. The Case of Sweden

Swedish fire statistics have been the subject of a recent debate''é. The Swedish Insurance
Federation reported nearly 5,000 electrical fires in Swedish private homes (5,231 in 1994). A
significant proportion of these fires (47.2% in 1994, or 2,471fires, i.e. more than that
reported by Sambrook for the whole of Europe!) were reported to be due to TV sets. As the
TV set ownership in Sweden is about 6.5 million, the anaual rate would be 380 TV set fires
per million TV sets, or 30 times the rate independently reported for Europe by using the most
conservative estimates! The Electrical Safety Board (SEMKQ) indicated to Sambrook that
they thought a rate of 70-100 fires per year for the whole of Sweden was more reasonable'®.



In a more recent publication'? SEMKO put the figure at 150 to 250 TV set fires per year in
Sweden counting only those fires where the TV set is proven to be the point of ignition. Such
differences are explained by “frequent mistakes made by insurance companies when they
classify damages™"’. Again, the differences could be explained, at least in part, by on the one
hand, the total oumber of fires involving a TV set (the insurances figure) and on the other,
the number of fires where the set itself is the source (SEMKO).

A detailed study called the Villingby Project, was conducted in the western suburb of
Stockholm from 1995 to early 1996. Based on the results of this study, the Swedish
Insurance Federation figures were cut in half to 600-900 TV sets fires per year (the total
number of fires of electrical origin was reduced to 2,400-3,500 fires in Sweden in 1994). The
rate of fires (based on a total oumber of between 7 and 8 million TV sets during that period)
then becomes 100 per million TV sets. This is still about an order of magnitude greater than
the European average reported by Sambrook.

D. Conclusions

Usually only the most severe TV set fires find their way into electrical safety board or fire
brigade statistics. Perhaps the Villingby project results, because of the thoroughness of the
methodology, are more representative of a wider European reality, assuming that the
distribution of TV set brands in the market is more or less representative of the European
average. Furthermore, consumers would be expected to have a financial incentive to report
minor TV set fires to insurance companies so it is perhaps not surprising that the Villingby
data is closer to insurance company data. Only in the event of a major fire would the
consumer call the fire brigade, and thus would it be reported in the statistics of fire protection
agencies. Similarly, electrical safety boards are presumably only interested by fires of clearly
electrical origin, to the exclusion of other causes, including those that might be related with
the fire performance of enclosure materials. Any interpretation of statistics must take account
of such possible bias. Until further studies are done, we thus have to assume that TV set fires
in Europe are in the range of 12 (Sambrook estimate - electrical only) to 100 per million per
year (all causes).

In conclusion, while the most conservative criteria are useful to identify fires of electrical
origin, it seems that the higher insurance company estimates, or those collected by specific
studies are more relevant in assessing true fire risk. Furthermore, there is evidence that
external fire sources are as or more prevalent than sources of internal origin.

4. Trends

Overall, between the mid 1980s and the mid-1990s, the number of TV set fires has fatlen by
up to 50%S. The trend coincides with improvements in design leading to decreased power
consumption, and the more widespread use of effective flame retardant additives in the
materials used in the enclosures'”. In Graphs 2 to 4, to enable cross-country comparisons
where recent data is available, the number of TV set fires reported is normalised to the
number of fires per million TV sets.
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To make certain that the most conservative figures are used, the 1994 Villingby data is taken
as a reference, and the trend reported by the Swedish Insurance Federation® is applied. The
two sets of data, as discussed above, set the limits of the range of TV set fires per million sets
reported in Europe. The increase in the rate of TV set fires observed in the UK (+39%) and
in Sweden (+101%) during the 5 year period after the mid-1990s “valley” is disturbing. The
number of TV set fires reported by the Dutch fire brigades is in the same range than in the
UK. The data is slightly more erratic from year to year due to the lower statistical base, but
there again, there seems to be an upward trend starting in 1989.

5. US TV Set Fires Statistics

- Although the methods of collection of fire data in the US are probably different than in
Europe, a comparison with European statistics can be expected to give an insight about the
effect of voluntary high enclosure materials fire performance standards.

US statistics combine all home entertainment equipment such as TV, tape recorders, VCRs
and CD players. According to a recent study?, during the 1990-94 period “there were an
average of 29 civilian deaths, 162 civilian injuries and $34.5 million in direct property
damage per year resulting from the estimated 2,200 home structure fires per year associated
with this equipment”. Of this total, 1,600 fires (71%) were due to a short circuit, a ground
fault or to other electrical failure, and only 400 (18%) fires per year are reported when the
“appliance housing or casing” is the form of material first ignited. Assuming that about 70%
of these fires are due to TV sets (this is the percentage of TV set fires relative to
TV+sound+video in other countries where detailed statistics are kept), after a correction is
made the number of fires becomes respectively 1,120 and 280. In relation to the total number
of TV sets in the U.S.: 113.5 million®, the range of 280 to 1,120 fires corresponds to 2.5 to
10 *“TV set” fires per million per year, apparently an order of magnitude lower than in
Europe, i.e, 12 to 100 TV set fires per million per year.

This is evidence that the higher fire safety ratings typical of US-made TV set enclosures does
have a positive impact on fire safety.

6. Severity of TV set fires

As discussed above, there is a relationship between the severity of a TV set fire and its
likelihood of being reported to the different organisations who collect statistics. Consumers
will tend to report more fires if they have a financial incentive, which might explain why the
number of TV set fires reported by insurance companies is one order of magnitude greater
than that reported by fire brigades or by electrical safety boards. As long as the damage is
limited to the TV set itself, the maximum cost will be the value of the TV set itself. On the
other hand, fires that begin to spread outside of the TV set will most generally prompt the
coasumer to call the fire brigade. Depending on the speed of intervention (more than 60% of
fires were estimated by firemen to have been discovered within 5 minutes of the first
ignition”), the damage to the furniture, the room in which the TV sat was located or the
entire dwelling, will vary. Fortunately, only a small percentage of TV set fires totally
destroys dwellings, but such cases nevertheless tend to attract much media attention, possibly



suggesting that public opinion does not consider them to be an acceptable risk associated
with modem technology.

Detailed information was collected in Denmark, Germany, the Netherlands, Sweden and the
UK about the severity of TV set fires®, but the data are difficuit to compare due to differences
in methodology. The German statistics (Table IIT) are probably a representative example*:

Table IIL. Severity of TV set fires in Germany

Severity Frequency(%) | Cost of Damage

(DEM)

Fire restricted to the TV 30-40 2,000

Fire spread beyond the TV and causing 40-60 10,000-50,000

damage to the property

Fire causing severe damage to the room <5 150,000

and property

Fire causing major damage to the entire <5 500,000

dwelling

Fire completely destroying the building <2 500,000-1,000,000

Assuming an exponential relation between cost and the distribution of fires according to
severity, the total cost to Germany of TV set fires is approximately DEM 25 million, In
addition to the cost to the owner of the TV set and the dwelling, there is an associated
minimum cost to society of DEM 1,400-2,000 per call-out for the fire brigade, raising to
DEM 50,000 for large fires®. Based on 574 TV fires in Germany in 1994, the corresponding
cost for intervention is about DEM 1 million. By comparison, in the UK the anaual cost to
society of TV set fires is estimated to be less than DEM 3 million per year® based on 333
cases. The difference with Germany is probably due to accounting methods. The estimations
for Germany and the UK give an idea of the magnitude of the issue.

Once the fire spreads to the furniture, flashover (j.e. the rapid spread of the fire to the entire
room) can occur within minutes taking occupants by surprise. Some deaths in retirement
homes have been reported, suggesting that persons of impaired mobility such as elderly
people are often unable to raise alarm, or to escape during the development of the fire. In
1991, four people died as a result of a TV set fire in a retirement home people in Belgium?®.
Two women aged 84 and 96 died in 1996 in a retirement home as a result of a TV set fire
again in Belgium®. Ia the UK, 13% and 36% of persons either killed or injured in a TV set
fire were less than 5 years old, or more than 60 years old® respectively. Sambrook® report an
average of 16 deaths per year in Europe due to TV set fires. The Swedish figures of fire
deaths due to TV set fires are even higher at 5-10 per year® relative to the estimated 7-8
million TV sets in that country. Again, this might indicate that TV set fires are under-
reported in other countrias.

In conclusion, the severity of TV set fires cannot be underestimated, both in terms of cost
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and of lives. Once a TV set has caught fire, there is little time left to intervene before
catastrophic spread to furniture and the dwelling,

7. Conclusions

All accidents are preventable, Fires are not inevitable happenings. After a drop since the
early 1980s, TV set fire rates have stopped decreasing, or are even increasing in some
countries such as the UK and Sweden. The European CE mark requires compliance to the
local equivalent of the IEC65 standard, EN 60065, where the HB materials fire rating for
enclosures is specified rather than the far more stringent UL94 VO standard. The low fire
safety rating HB may not be sufficient to protect consumers, in particular those most
vulnerable, such as children and elderly people - and their property - against manufacturing
defects, misuse, external causes or the effect of ageing and normal deterioration,

Other countries such as Japan or the USA actually require higher fire safety ratings, so the
ability to meet these standards exist. The fact that in Europe many manufacters recently
stopped requiring VO rated materials containing halogens under pressure from environmental
perceptions, raises the question whether fire safety is sufficiently taken into consideration in
order to achieve an appropriate balance between fire risks and environmental perceptions for
optimal consumer protection. Based on the results of this survey, it would seem imperative to
use again materials with a high fire safety performance.
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TVSET ‘

n

n

34

3

1. VOLTAGE

2, CURRENT

3. WATT

L AGE .

5. TYPE OF MATERIAL OF CABINET
AND BACK COVER

6. THE CONDITION OF THE SET

7. DUSTY «

$. DIRTY

9. ARE THERE ANY S[GNS THAT THE
" ATRGABS OF THE SETS ARE DIRTY

10. DOES [TEM &% INVOLYE ANY
SAFETY RISK

1k CURRENT

12, VOLTAGE

1), FOWER CONSUMPTION

14, DEVIATION FROM THE RATED
CURRENT

15. DEVIATION FROM THE RATED
CURRENT IN PERCENTAGE

16. DOES THE SET FUNCTION

17. DQES THE DEFECT APPEAR FROM
THE TEST PICTURE

18, ANY DAMAGE ON THE MAINS
SWITCH OF THE SET

19, ANY DAMAGE ON THE MAINS PLUG
OF THE SET

20. ANY DAMAGE ON THE STRAIN
RELIEF QF THE MAINS CORD

21, ANY DAMAGE AT THE INLET
OPENING OF THE MANS CORD

2. ANY DAMAGE AT THE SET WHICH
CAN AFFECT SAFETY

21 ANY SIGN OF REPAIR AT THE SET

34, IF YES, WILL THE REPAIR AFFECT
THE SAFETY OF THE SET ’

15. ARE THERE ANY BADACOLD
WELDINGS ON-PRINTCARDS

16, ANY SIGN OF INCREASED HEATING
ON THZ 52T BROWN/DARK FIELDS

17. ANY SIGN OF DETERIOATION OF
COMPONENTS, MECHANICALLY, AS
WELL AS ELECTRICALLY,IF YES
WHAT COMPONENTS

BACK COVER

FIRZTTST, FLAME
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I. TV FIRES - EUROPEAN SUMMARY

1.1 Summary

L1.1 Definition of a TV fire

ATV fire is a fire where the first point of ignition is from within the structure of the TV or
ancillary equipment that forms a part of the TV. This can be 2 video recorder or satellite
system. The first ignition may be smouldering, a flame, explosion (implosion in the case
of the tbe) or accidental damage that causes the equipment to cease functioning. The
resultant fire will have breached the envelope of the TV, or emitted noxious fumes, or
produced moiten droplets that breached the envelope of the TV. Specificaily excluded ars
acts of vandalism, criminal damage, ignition caused by the use of accelerants (alcohol,
petrol etc,), and electrocution as a result of tampering. Only consumer accidents in the
home and pursuing leisure activities are included.

Accurate data corresponding precisely to this definition of a TV fire was not available, so
adjustments have been made, where appropriate, to allow for the exclusion of incidents that
do not come within this definition.

1.1.2 Definition of other terms in the report
For the purposes of this report the following explanations of voltage are given:

Extra ow voltage is regarded as less than 20 volts and generally associated with the signal
amplification side of the TV c¢ircuit.

Mains voitage is the standard supply to a dwelling 200-250 volts a.c.

High voltage is any voltage above 1.5Kv, usually associated with the projection of the
image on a TV screen.

In interviews with TV manufacturers, the term high voltage was often used to cover both
mains voltage and high voltage as described above.

1.1.3 Legislation

Qver the last 25-30 years countries within Europe have moved closer towards common
legislation with appropriate testing procedures. On 19 February 1973, the Council of
Ministers adopted the European Commission Directive 73/23/EEC, the ‘Low Voltage
Directive’, relating to electrical equipment designed for use within certain voltage limits.
The supplementary amendment 93/68/EEC, the ‘CE Marking Directive’, was adopted on
22 July 1993. These directives apply 10 TVs and ancillary electrical equipment. The
directuves embody a number of principles:



a) only electrical equipment which does not jeopardise the safety of people,
domestic animals and property shall be placed on the market,

b) only electrical equipment thar satisfies the CE marking requirements wiil be
taken as complying with the requirements of the modified Low Voltage
Directive and is thereby entitled to free circulation throughout the European
Economic Area (EEA).

¢) electrical equipment is not required to be tested or marked for approval by an
independent third party.

d) enforcement is the responsibility of each Member State within its jurisdiction,

The harmonised standard against which TV s are tested, is EN 60065. A similar standard
has existed in the UK for aver 40 years, under the original BS 415.

The Low Voltage Directive, which has been amended to require CE marking, becomes
fully implemented on 1st January 1997, when all TV equipment (i.e. product, packaging,
instructions or guarantee) marketed in the EC will have to carry the CE mark. Full
compliance requires:

a) a manufacturer’s declaration of conformity.

b) associated documentation demonstrating compliance.

¢) an assurance of internal production control.

d) a CE conformity marking placed on the product or its packaging.

No specific reference to the TV's resistance to fire is required.

1.1.4 A note on the research Jindings achieved

A high level of co-operation was experienced throughout Europe, and the Consumer Safery
Unit, together with Sambrook Research International would like to acknowledge the time
and effort spent by the many people that assisted on this compiex study.

A clear picture was established in al! the countries concerning the practices and policies
regarding the good use of TV sets. However the quality and depth of accident data
obtained and the degree of detail available, varied greatly. Some countries had accurate,
consistent data available, sometimes supported by independent research. Other countries
had lintle or no data available and the research team has made estimates of the level of
accidents, based on the limited information available.

It is unlikely that further research would have yielded more data, as the team was
repeatedly advised in some countries that statistics on TV fires were simply not available.
Despite the availability of EHLASS statistics.in some countries, the data from this source
often did not provide the lavel of detail needed to confirm the source of the fire. To go
further would require a disproportionate amount of work in an area which was generally



considered. in those countries, to result in very few accidents compared to other consumer
activities.

Therefore, careful antention is required in interpreting the data and direct comparisons of
accident levels should be considered very difficult.

1.1.5 Ownership of TVs and future trends

Approximately 217 million TVs are used in 140 million household throughout the EC.
The population of black and white sets is declining rapidly. Nearly all new TV sets are
colour with remote control and standby facilities. The current rate of sales of 22.23
million TVs per annum is increasing at about 1-2% per annum.

1.1.6 The severity of TV fires

30-40% of fires are thought to be restricted to the TV although smoke damage extends
beyond the immediate environment of the set. The largest proportion of TV fires (40-60%)
cause moderate damage to the fabric of the dwelling but not the structure. Relatively few
fires are thought to result in severe damage that includes, occasionally, the total destruction
of the dwelling.

1.1.7 The number of deaths and personal injuries caused by TV fires
In the EC it is estimated that 16 deaths per year result from TV fires; i.e. 0.07 per million
TVs. The number of injuries sustained in TV fires is estimated to be 197 per year; i.e. 0.9

per million TVs. Most of the injuries appear to be minor, since 90% involve inhalation of
smoke or toxic gases, and less than 5% are caused by burns.

1.1.8 Timing of TV fires

Time of TV fire % range
00.01 - 06.00 5-16%
06.01 - 12.00 15-24%
12.01 - 18.00 25-32%
18.01 - 24.00 24-553%

TV fires occur most frequently in the evening between 18.00 and midnight, when up to
53% of all TV fires are thought to start. The fewest fires start in the period 00.01-06.00,
but fires starting at this time are more likely to result in personal injury and cause more
extensive damage because of the delay between ignition and discovery of the fire.

1.1.9 Trends in TV fires and accident rates -

L)



The overall trend has been downward since the mid 1980s, with the number of TV fires
having fallen by up to 50% in the last 10-15 years. The UK figures have stabilised around
the 333 fires per year over the last 5 years. This trend coincides with the general decrease
in power consumption of TV sets which came with improvements in design. The UK
average of 8.2 TV fires per million TVs is lower than the European average but the
downward trend in Europe is more pronounced in falling to this general average.

In the future short term, higher levels of power consumption are required 1o support
additional fearures in products at the high quality end of the market that offer stereo audio.
100 Hz flicker-free screens, data handling systems like teletext, and control of signal
reception from satellite and cable stations. Using conventional technology this trend in
power consumption may slightly increase the associated fire risk. However it is expected
that liquid crystal display (LCD) technology will offer a commercially attractive,
alternative low power solution for screen displays, possibly within the next 5-10 years.
This would then replace the conventional high powered cathode ray tube (CRT). TV fires
should then continue to fall further as the older sets (more than 10 years old) are replaced.

L1.10 The main causes of TV fires

The key sources of TV fires were identified as follows, alt of which were common to the T
countries studied in depth.

* Solder joints ageing, crystallising, and being subject to mains and high voltage/high
current that subsequently cause arcing. Solutions included double soldering and use of
double connections to critical components.

¢ Mains switch. Wom contacts led to arcing in TVs made in the mid 1980s.

¢ ‘Heavy’ components (more than 10 grams) being subject to mains and high voliages.
and electromechanical stress.

* Overheating caused by an imbalance in the thermal coefficients of circuit components.

There were also a number of other causes of secondary importance.

* Mains filter (capacitor). This capacitor has been known to break down in certain
conditions, where the power supply was thought to have been unstable. The solution

was to use a higher specification component.

» Line output transformer. In Russian supplied TV in the 1970/80s this component was
identified as the source of TV fires, particularly in the former East Germany.

* Cathode ray tube, including the coil and high voltage cap.
» Mains lead.
Standby in old sets was also mentioned. The power consumption used to be relatively high

(30 wants or more). Since standby circuit power consumption has been reduced to less than
10 wans this is now perceived as less of a problem. The standby unit was mentioned by



several respondents, and fire brigades said that in arending some fires, where the
occupants were away, the TVs were discovered in stand-by mode. It shoylg be noted
however that test houses KEMA (Netherlands) and DEMKOQ (Denmark), said thay results
from their investigations did not support standby units being a major cause of fires.

L11I Avaiability of test information

A number of national test houses, that undertake the type testing of products to establish
the conformity of TVs to the EN 60065 standard, have investigated TV fires to evaluate

a) What further tests might be required.
b) What direction would provide the most productive results.
1.1.12 Recent safety measures and future trends

The main factors that have contributed to the reduction of TV fires are those introdyced by
manufacturers by way of product improvement.

I. Improvements in soldering techniques.

2. Reduction in power consumption levels; both operating and stand-by modes.

.0

- Reduction of the number of potential sources of ignition. This has beeq achieved by
reducing the number of components in the high voltage side of the circuit board, and
minimising the number of connections between critical components.

4. Increasing the distance berween critical components to reduce the risk of fire spreading
if ignition occurs.

Future changes being proposed by the [EC are expected to deal with resistance to fire.

“The apparatus shall be so designed that the start and spread of fire is prevented as
far as possible, and shall not give rise to danger of fire to the surroundings of the
apparatus. This is achieved as follows:

by using good engineering practice in the design and production of the apparatus to
avoid POTENTIAL IGNITION SQURCES.

and

by using materals of low flammability for intenal parts in the vicinity of
POTENTIAL IGNITION SOURCES,

and

by using FIRE ENCLOSURES to limit the spread of fire.”

i



2. BACKGROUND, OBJECTIVES, AND RESEARCH METHOD

2.1 Background, objectives of the research, method and sampie

2.1.1 Background

TVs are used in most homes in Europe, and many homes have more than one TV. It has
been noted for several vears that there have been instances of domestic fires caused by
TVs.

Statistics for fire incidents caused by TVs are not readily available in many European
countries. However, it is clearly important to establish the facts on how many such
incidents occur in different EC member states and the reasons why they occur, and to
ensure that they are compared on a like for like basis, with as many substantiated facts as
possible. This in rum will help ensure that fully enlightened discussions take place, so that
sound policies are agreed 1o enable consurners throughout the community to purchase TVs
that are as safe as is practically possible.

2.1.2 Research objectives

The Consumer Safety Unit (CSU) of the Department of Trade and Industry therefore
commissioned an independent market research study in order to provide essential
information on the similarities and differences that exist throughout Europe.

The key objective was to assess the level of incidents due to TV fires in the different EC
states and how this varies. together with the trends and reasons for the incidents, supported
by as much substantiated fact as possible.

2.1.3 Research method

A key element of this project is the careful analysis of the statistical data and reports
gathered by the research team from European states. Care was taken to ensure that data
was compatible, and as complete as possible.

Telephone interviews were an essential means of gathering information and checking data.
Some of the telephone contacts consisted of short discussions (5-15 minutes) to identify if
data is available, or 1o check the assumptions and validity of data and reports already
received. In some instances, personal letters and faxes were sent formally requesting
information. Longer interviews (30-60 minutes) were also conducted, covering a wider
range of issues.

In-depth face-to-face interviews were also carried out within 7 EC member states selected
for a more focused analysis, 10 obtain an estimate of fire incident levels and to highlight
the different trends relating to incidents caused by fires in TVs and ancillary equipment.
These interviews lasted 1-3 hours, :




2.1.4 Sample Achieved,

The table below shows how many respondents were contacted (see appendix for details of
respondents interviewed).

In-depth In-depth Toral
face-to-face telephone interviews coatacts’
EC States interviews Ktel contacts interviews
Austria 0 3 3
Belgium 0 4 4
Denmark 9 8 17
| Eire 0 ) 2
Finland 0 t I
France 9 [ [}
Germany 19 7 26
Creece 0 { 1
ltaly 4 9 13
Luxembourg 0 1 1
Netherlands [ 3 ¥
Portugal 0 5 5
Spain 0 ] 8
Sweden 11 ] 9
1).4 4 23 27
1 Total contacwinterviews 44 39 153




2.2 AUSTRIA

2.2.1 Legislation

Austria has implemented the Low Voitage Directive 73/23/EEC in full under the ordinance
Niederspannungsgeriteverordnung with no special conditions applied. OVE is an active
participant in the CENELEC committee and is party to the adopted European norms and
legislation. There is no awareness of any specific plans to introduce further legislation to
reduce the risk of TV fires and fires in ancillary equipment beyond that already referred to
in EN 60065.

2.2.2 The number of TV fires

Not available from preliminary work. Further research would be required.

2.2.3 Known safety measures

None known.
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2.3 BELGIUM

2.3.1 Legisiation

Beigium has implemented the Low Voltage Directive 73/23/EEC in full with no special
conditions applied to cover any exceptional circumstance relating to fire risk in TVs.
CEBEC (Belgium), and KEMA (Netherlands) work very closely in implementing the
standards and certification of electrical products. Since there ars understood to be no
manufacturing plants for TVs in the Netherlands, CEBEC has taken on the role of
certification for this product group which is then by arrangement, applicable to the
Netherlands. There is no awareness of any specific plans to introduce further legislation :0
reduce the risk of TV fires beyond that already covered EN 60065.

2.3.2 The number of TV fires

A search of 3,958 EHLASS records (1989-1993) yielded 5 accidents involving TV sets.
None involved TV fires (all involved falls). The conclusion is that non-fatal injuries
caused by TV fires are apparently rare in Belgium,

2.3.3 Known safety measures

None known.



2.4 DENMARK

2.4.1 Legislation

The Danish Standards contain a few minor deviations from the EN 60065 standard. and
nene are considered relevant to the factors thar affect fire risk of TVs. Areas that are being
considered for discussion in any new legislation to improve safety are:

a) Limiting the maximum power rating of the standby circuit.
b) Changing some materials to reduce flammability.

It is thought that new legislation is likely to require ali plastic parts within a TV to have a
degree of flammability resistance, using a ‘graduated system’ of fire risk. Plastic materjal
parts next to or near electrical components of ‘higher fire risk® such as mains and high
voltage transformers, ctc., should be made of high flame resistant materials, and sited away
from other plastic materiais.

Fire experts believe that the fire hazard of TVs could be further reduced if all plastic
materials used in the construction of a TV were made of material with a higher
flammability resistance, rather than just limiting the higher flammability resistance to, or
near, certain ‘high risk’ components. Independent research in Denmark by DEMKO
shows that TV that are ignited by external ignition sources can bumn very rapidly, because
many of the plastic components used in the construction of TVs are combustible,

2.4.2 Ownership of TVs, sales and related trends

2.4.2.1 TV ownership and sales volumes

About 300,000 TV sets and 200,000 video sets are sold each year in Denmark. However,
the market has experienced dramatic change over the {ast 10 years, following the
successful introduction, about §-7 years ago, of cable TV to large parts of Denmark. The
population of TV grew rapidly as a resuir.

1985 1995 2000
Estimated population of TV sets 2.0m 4.0m 4.5m
Estimated population of video sets 0.5m 1.7m 2.0m

Source: Manufacturer

The rapid growth in TV sets was stimulated by the addition of a second channel about 7
years ago, followed soon after by the rapid introduction of cable TV. Over half the homes
in Denmark now have cable TV, and about 5% have satellite TV, The additional choice
meant that many people bought a second TV, putting the new TV in the living room and
using the old TV in the children’s bedroom, guest room or garden room/summer house.
The TV population is expected to grow more slowly to about 4.5m TVs by the vear 2000.

10




The population of videos has more than trebled over the last 10 years, from 0.5mto 1.7m,
but is expected to grow more slowly to about 2.0m by the year 2000. Videos may even
deciine in the long term (2000-2010) as alternative multimedia recording equipment such
as PC systems become avaijlable.

2.4.2.2 Location of TVs in the household

Estimated % af all T
Room number of | TVsin the Comment
TVs millions room :

Living room 2.1 50-53% | The traditional location
Children’s room 0.7 15-20% | Has grown in last 3 years
Caravan/boat/summer house 0.85 20-25% | Grown rapidly last 10 years |
Bedroom (adult) 0.25 5-10% | Static/slow growth
Kitchen 0.1 2-5% No breakfast TV in Denmark
Toral 4.0 100%

Denmark has a high percentage of second and third TV ownership. Whilst only 50-55% of
all TVss are in the living room, this equates to well over 90% of households havinga TV in
that room.

Most new TVs are used intensively (20-30 hours a week) during the first 5-10 years of
their life, and thereafter relegated to the summer house, the children's room or guest room.
[f the TV fails during this second period, it is usually thrown away, as the cost of repair is
not normally considered to be justifiable, About 65-75% of TVs in living rooms are linked
to a video, and about 10-20% of TVs in childrens' rooms are linked to a vides.

70-80% of people operate the TV to watch a specific programme, or serjes of programmes.
whilst a further 10-25% have the TV permanently on in the background. This rend is
increasing as music TV (MTV) becomes more popular amongst younger people.

An estimated 90% of all TVs currently sold have standby functions and more 90% of
people are thought to use standby in preference to the on/off switch.

The average viewing time is about 2%-3 hours per day. This is growing slowly but some
people are becoming more selective in what they watch, controlling their viewing by the
use of video.

It is estimated that videos are used about on average % - 1 hour per day, with about one
third of the usage being to record programmes when the equipment is unattended.



2.4.2.3 Sales of TVs and future trends

Size of TV screen 1685 1995 Future growth rates
14".15" 5%-10% 10%-15% siow growth
20" 30%-35% 15%-20% further decline
24".26" 30% 25%-30% further decline
28" 10% 30%-40% further growth
30"+ 0% 2-3% slow growth
Total 100% 100%

Source: Manufacturer

There has been a strong trend towards larger TV sets (especially the 28") as well as some
growth in the smaller 14”-15" TVs. Most large TVs sold today are thought to have
NICAM stereo sound, which became popular about 5-6 years ago, but few small TVs (14"
15") have it.

There is a slow trend towards *wide screen’ TVs and this is expected to accelerate gver the
next 3-5 years, Itis thought that consumers prefer this format because it is better suited to
the viewing of movies (on the TV). One leading manufacturer has conducted consumer
tests that indicate it to be ergonomically more comfortabie to watch a wide screen.

In the long term (10-15 years) it is thought likely that flat screens (based on current forms
of liquid erystal displays) will be developed and produced on a large scale at economical
prices. These would then replace the cathode ray tube (CRT) in future TVs.

2.4.3 The number of TV fires and associated Jfatalnon-fatal accidents

2.4.3.1 TV fires and Satal/non-fatal accidents

Estimated number Number of

of accidents accidents per .
per annum (1994) annum per
million TVs
Total TV fires per annum 70 17.5
Non-fatal accidents per  annum  (6-year 9.5 4.9
average)
Fatal accidents per annum {4-year average) 1.25 0.3

All the fires in the above table are TV fires. No fires are known to have been caused by
videos, satellite equipment or cabling (for cable TV), and the level of risk of these products
is thought to be very low, i.e. similar to that of audio equipment.



2.4.3.2 Total TV fires

Population | Estimated | Numberof | TV fires per !
population of | housa Sres annum |
TVs perannum | (per million ]i
: TVs)
Copenhagen Fire | 470.000 520,000 1,050 25(20-30) ;
Brigade (78) !
" Arhus Fire Brigade 270,000 180,000 d/k -
(61
Odense Fire Brigade 180,000 120,000 500 1
(83 |

Source ! - fire brigades. Three fire brigades were intdrviewed in the three largest cities in
Denmark, and estimates wers given of the number of TV fires each year. They average out
at 74 fires per million TVs, which would ¢quate 10 almost 300 TV fires a vear for the
whole of Denmark. This is considered to be 2 high over estimate, mainly because fire
officers reports include fires thar are thought to be initiated in close proximity to the TV
and spreading to it (hence the TV is one of the items mainly responsible for the
development of the fire), as well as fires initiated within the TV itsalf.

A figure of about 130 fires initiating in TV is considered more realistic. This then needs
to be reduced by a further 35-45% 1o take into account:

a) the frequency of electrical fires outside of major cities which is often a little lower, as
there are less social problems in smaller towns.

b) fires involving candles, as candles are very popular in Denmark, especially near
Christmas.

This would then suggest a level of 90 TV fires per annum for the whole of Denmark. A
further reduction of 20-25% from the earlier figure has been made, being attributed to very
small fires that seif extinguish, or lie outside the definition given at the beginning of the
report. This resuits in an estimate of 70 bona fide TV fires per annum, which is used for
this section of the report. The likely error band is -10% to +350%.

Source 2 - Electricity Council/DEMKO/Dansk Brandtelonisk [nstitwr (DBl). DEMKO
receives regular reports from Copenhagen Fire Brigade of any fires where the cause of the
fire is identified and the cause is an elecurical appliance (including TVs). It also receives
sparadic reports from other fire brigades and some police departments. Over the last 10
years DEMKO (together with the DBI which investigates the cause of these fires) has
positively identified about 10 TV fires a year (+/- 1 fire). These 10 TV fires per annum are
acknowledged to be the minimum number of ‘bona fide’ TV fires, as most of these are
more serious fires (hence they are called our to investigate). DEMKO/DBI believe that an
overall level of 75-150 TV fires per annum attended by fire brigades, including many that
are minor fires, is realistic and consistent with the 10 TV fires a year that they identify as
genuine TV fires. A reduction of 20-25% to-cover very small fires outside the definiticn



used in this report gives an ¢expected range of about §0-120 fires and correlates wit,
findings in source | above.

2.4.3.3 Total fatal/non-fatal accidents

1991 1992 1993 1994 | Average
Fara] accidents caused by TV fires 1 2 2 0 135
Number of deaths per miilion T Vs 0.25 0.50 0.25 0 0.31

The Danish Institute of Fire Technology collects and records fire incidents involving
fatalities from newspaper cuttings. The following figures wiil therefore be the minimum
number of fatal accidents. However, since accidents involving fatalities are usually well
publicised by the press, the error is likely to be low. The total number of fatal accidents
identified between 1991 and 1993 is given above. The accident rates per million TVs are
based on a current TV population of 4.0 million TVs.

Non-fatal accidents EHL.ASS (1989-1994)
1989 | 1990 | 1991 [ 1992 [ 1993 1994 | Average
{ Non-fatal injuries EHLASS | & 0 2 0 6 3 2.8

notes: ) EHLASS figures represents 14.3% of the Danish population.
2)These 17 injuries invoived 12 TV fires, 3 incidents injuring 2 people and 1 incident injuring 3.

Source: EHLASS.

The Danish Board of Health instigated a search of its EHLASS system, to identify any
accidents caused by TV fires. During the 6-year period of 1989-1994, there were 17
accidents caused by TV fires. None were caused by videos. This gives an average of 2.8
non-fatal accidents per annum. The EHLASS hospitals in Denmark cover 14.3% of the
total Danish population, hence in all Denmark there are an estimated 19.5 non-fatal
accidents per annum. Given 4.0 million TV sets in Denmark, the accident rate is 4.9 non-
fatal injuries per annum per million TVs.

fata! injuries. 65% of the non-fatal injuries happened to males, 35% to
females. 6% of the non-fatal accidents happened to children under 18 years old (a baby
less than | year old), 41% of victims were aged 18-30, 35% were aged 31-44, 6% aged 45-
64 and 12% aged 65 years or older.

2.4.3.4 Timing of TV Sires and non-fatal injuries

TV fires are spread throughout the year, with a slight increase in December. However, the
small number of the sample means that the above table is only indicative of the time of
year, and more incidents would be required to allow accurate view of any seasonal trends.

Jan | Feb | Mar | Apr | May [Jun | Jd Aug | Sep | Oct | Nov | Dec | Toml
l 0 | 1 2 0 0 3 0 0 0 4 12

Time of year when incidents invelving non-Ffatal injuriés occurred - EHLASS.



No data was available about the timing of TV fires. The 12 EHLASS reports recorded
incidents involving non-fatal injuries which showed a concentration in the evening and
early hours of the moming; 33% (midnight to 05.00), 25% (18.00 to 21.00), 25% (22.00 10
24.00). The record of these incidents that involved injuries is shown in the table below-

00.01-06.00

)
18.01-24.00 42%

50%

\. . 06.01-12.00
1201-18.00 o,

%

Time at which TV fires involving non-fatal injuries occurred

2.4.4 Trends in TV fires and accident rates

The total number of TV fires is thought to have been static over the last 5-10 years,
according to Fire Brigades such as Copenhagen, which has not seen the number of TV fires
attended rise, but has noticed the increase in media attention given to TV fires in recent
vears. This is confirmed by DEMKO which has assessed and analysed about 10 (+/- 1)
serious TV fires per annum reported to it over the last 10 years. There was a step rise 1o
19-20 TV fires brought to its atiention in 1993/94, which is thought to be a direc:
consequence of strong media interest in TV fires at that time. [n 1995 media interest has
waned, and the number of serious TV fires reported has likewise fallen.

The overall number of TV fires is considered constant (70 per annum), over the last 10
years and since the number of TVs has grown from about 2.0 million to 4.0 million, it is
concluded that the number of TV fires per million TV's has fallen by up to haif The
manufacturers’ views would support this on the basis that the ambient temperatures
generated in TVs over the last |5 years has fallen significantly from about 90°C to 40°C-
50°C and power consumption has like wise fallen from 300-400 watts to 75-100 watts,
thereby reducing the risk of fire.

In addition, the standby power consumption has steadily fallen, from 15 watts for TV and
53 wars for videos to below 5 watts. Future targets are to reduce the standby power
consumption to below 3 watts, the main reason being pressure for stand-by functions
generally to be *environmentally green’ and use as little power as possible.

i3



2.4.5 Nature and severity of TV fires

Severity of fire % of all fires average cost per incident
Minor fire limited to the TV set 25-40% 2-3,000 Kroner
[ Fire spread beyond the TV set causing 35-350% 3-10,000 Kroner
minor damage to property (mostly painting)
Serious fire causing major damage to 5-10% 50-60,000+ Kroner
the room or dwelling (usually a whole room)

Source - interviews with fire brigades

2.4.6 Severity of non-fatal injuries caused by TV fires

The following data is based on 17 non-fatal injuries caused in 12 TV fires (EHLASS 1989-
1994). 82% of the injuries involved inhalation of smoke and 18% involved minor burns to
the hand/fingers. Two people (12%) were admirted to hospital, one for 1 day and one for 2
days, both suffering from the effects of smoke inhalation. 88% of the injured victims were
released the same day.

2.4.7 The key factors affecting the frequency and severity of TV fires

The frequency of TV fires in relation to the number of TVs in Denmark was considered to
be higher 15-20 years ago, mainly because of the older tube technology which was used at
the time. Working temperatures were considerably higher, and material knowiedge was
poorer, for example the plastic coatings on wires were more liable to become brittle over
time. The other factor thar contributes to the total number of TV fires has been the rapid
growth in the population of TVs, which is estimated to have doubled over the last 10 years.

The flammability of TV sets is thought to have remained high, once the TV is ignited.
Despite moves to improve the flammability resistance of materials near high risk
components, other parts of TV sets contain readily flammable plastics, and independent
tests by DEMKO have shown that most TVs sold today “bumn rapidly’ once ignited.

It is estimated that about 5-10% of TV fires occur within the first year after purchase, about
20-30% in years 1-5, and 50-70% in TVs over 5 years old, with some (5-10%) to TV sets
over 10 years old. Analysis of these figures together with estimates of the age of the 4.0
million TV sets in Danish households suggests that the level of risk per million TVs is low
for TVs up to 5 vears old, and rises significantly as they get older.

The socio-economic status of households is also thought to have a small but positive effect
on the frequency of TV fires. It is estimated that the level of risk is possibly 10-15%
greater in low socio-economic households, mainly because the level of dust (which is
liable to ignite if present in conjunction with an electrical fault) is higher.

Lack of ventilation was also mentioned. Copenhagen fire brigade has noticed that a
significant number of TV fires occur where the TV is boxed in, within built-in bookshelves



or cupboards. It is thouzht that paor ventilation to the TV has probably caused overheating
to these TV sets, which in tumn has contributed to the start of a TV fire.

Many TVs are used in summer houses, that are quite common in Denmark, These sets are
often cold and a little damp when they are turned on for the first time in the year. [t is
thought that this often causes TV failures, and may be the start of problems within the TV
that could develop into a TV fire later on. However, this is speculation on the part of TV
fire experts, and not proven.

2.4.8 Main components causing TV fires

Some TV fires, especially the more serious ones, are reported to the electricity council
(Elraadet) and in tumn to the DBI (Dansk Brandteknisk Institut) which investigates the fire
in order to determine the cause. One of the problems that the DBI faces is that many of the
TV fires that it is asked to investigate are serious fires where the TV is severely damaged
or completely destroyed. However, based on the qualitative assessment of the findings of
about 60 investigations carried out DBI over the last 5 years and joint discussions with
Elraadet, DBI and DEMKO (a specialist fire test house) it is thought that two key areas are
mainly responsible for TV fires:

a) the mains and high voltage transformers.
b) power connections.

The two manufacturers interviewed had litle direct experience of TV fires of their own
products sold in Denmark (one supplier mentioned 2 genuine cases out of about 10
reported to the company over the last 5 years, and one supplier was aware of none).
However, their views were in broad agreement with those given by Elraadet, DBI and
DEMKO.

Solder joinis subject to mains and high voltages. Over a period of time, these solder joints

can become brittle and deteriorate. This can result in arcing between the wire and the
copper board. The problem is thought to have been much greater in older TV sets,
especially those manufactured 15-20 years ago, when the operating temperatures were
substantially higher.

Mairs and high voltage transformers. It is thought that loose connections to mains and
high voltage components are the most likely and most frequent causes of TV fires. The
encrgy imparted at such voltages during arcing could be high enough to cause ignition.

Although no video fires are known to have happened in Denmark, one manufacturer
mentioned a fire caused by a video in France. The subsequent investigation showed that
the main wansformer in the video was the probable cause of the fire.

Bower connections. Loose connections in the mains circuit (at 230 volts) can also cause
high energy arcing, which could result in ignition within TV sets. Power cord connections
to the appliancs can also be the cause of a fire if not suitably protected by a fuse.



T oned

Some TVs with faulty on-off switches are thought to have entered Denmark in the mid
1980s. However, this is not thought to have been a serious problem.

Wiring/solder joints on the printed circuit boards were also mentioned by suppliers of TV
and DEMKO. However, the level of risk is thought to be very low, as the energy leveis are
usually very low and not high enough to initiate a fire. Functions that are included within
this group are standby functions, text modules, remote controls, statistical modules (for
assessing viewing trends) and high definition TVs.

Stand-by units (when prompted) were thought to cause very few fires, and extensive
testing has shown these components do not appear to present a higher level of risk than that
of other similar components used in TVs.

2.4.8.1 Findings of TV fire tests carried out by DEMKO

DEMKO tested 34 TV sets (using a wide variery of brands), many of them very old and in
very dirty. dusty conditions, and issued a report on 1st June 1995 entitled ‘TV-brande’.
DEMKO found it very difficult to ignite any of these TV sets in the normal mode of
operation. The TV sets were thus set alight by an extemal ignition source (similar to a fire
lighter). It concluded that no specific components (including remote/standby functions
which were of special focus in the study) were found to present particularly high risk. Dust
was present in many TV sets and when ignited, the dust burnt very rapidly (i.e. ‘whoosh’),
but the heat generated was not adequate for the TV sets to continue burning. The main
conclusions were as follows.

1. It was very difficult to ignite the TVs in their normal mode of action, i.e. switched on,
and create fires from internal ignition within the TVs. External ignition sources were
required to ignite the TVs.

2. Once ignited, all but one TV bumed rapidly and in a similar manner. It is thought that
the TV set that bumned slowly contained plastics that were inherently flame retardant.

3. Plastic materials used in modern TVs bums more easily than wooden framed sets.

4. No one component was found to present a higher level of fire risk than any other.

i

. TVs imported from the Far East have the same flammability characteristics as TVs
made in Europe.

In addition, DEMKO believes that dust plus high levels of humidity can result in
malfunction. [f sets that have been stored in summer houses or basements over the Winter
arc then swirched on in the Spring, parts of the TV warm up rapidly, while other
components are still cold, which can result in condensation. There is then a risk of
malfunction due to short circuiting. It is thought that the combination of dust plus high
humidity could cause possible flash-overs.



2.4.8.2 Manufacturers suggestions (o overcome potential fire risk problems

The following views were given by manufacturers, on how they aim to minimise the leve|
of fire risk in TVs. [t should also be noted that these measures are likely 1o increase the
production costs of TVs.

Solder joints. Where solder Jjoints are subjected to high voltages and currents or whers
there is a likelihood of heavy mechanical stressing, an elliptical weid could increase the
probability of achieving a ‘good’ weld. These solder shapes are also a lintle larger than
normal. It is estimated that about 5% of the soldered joints in a2 TV would benefit from
this alternative soldering method, the remaining 95% only require normal soldering.

Design philosophy. If a component is known or thought to present an above average firs
risk it can be ‘down rated’. Either more Components are used in the design to ‘spread the

load’ or components of higher specification are used. Components are stressed less, are
more reliable and last longer, thus reducing the risk of failure in the long term.

2.4.9 Known recalls of TV or associated appliance

One manufacturer recalled 40,000 units in 1992/93 ag part of a Europe-wide recail

programme. No other product recalls wers known 1o respondents during the jast five
years.

2.4.10 Recent safety measures and Sfurure trends

No extensive safety measures are known to be have been instigated in Denmark. However,
one respondent recalled seeing some advice to consumers on the TV, advising them to
remove the plug from the mains when the TV was not in use.

There has been extensive media coverage over the last 2 years, including several TV
programmes and several hundred newspaper articles about TV fires, which has raised
public awareness of the potential risk of TV fires. Some articles have stated that TVs are
dangerous, and others have stated that TVs left in sandby are more likely to ignite,
although this has not been proven by records of TV fires (such as they exist) or tests.

Following the publication of its report on TV fires in June this year, DEMKO issued a
press release advising consumers that if any small malfunction problem occurs (i.e. sound
or picture) in an old TV set, it is advisable to have the TV serviced by an authorised
workshop, as these ‘minor’ problems can develop into a more serious intemal fault.
DEMKO has also made recommendations to TV manufacturers, based on its findings.



2.5 EIRE

2.5.1 Legisiation

Legislation in Eire is covered by the low voltage directives 73/23/EEC and 93/68/EEC.
Electrical products are tested to the European standard EN 60065. As with other member
countries Eire is working through the transition period. Implementing EN 60065 and the
amended directive, that requires full CE marking, will coms into force on Ist January
1997. There is no awareness of any further legislation that is required or being discussed
that would affect the number of TV fires in Eire.

2.5.2 The number of TV fires

No details known

2.5.3 Known safety measures

None known.
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2.6 FINLAND

2.6.1 Legisiation

Finland has adopted and implemented the Low Voltage Directives 73723/EEC and
93/68/EEC in full with no special conditions. Electrical products are tested 10 the
European standard EN 60065. Prior to 1994 Finland operated its own legislation and rest
procedures which are now fully superseded by the European standards. As with other
member countries Finland is working through the transition period, and the ful] CE
marking will come into force on 1st January 1997. There Is no awareness of any further
legislation that is required or being discussed that would affect the number of TV fires and
the intention is to follow European directives in the future.

2.6.2 The number of TV fires

No details known.

2.6.3 Known safety measures

None known.



2.7 FRANCE

2.7.1 Legislation

France has followed the European directives and fully implemented the Low Voltage
Directive 73/23/EEC and the amendment 93/68/EEC. The directive ‘Directive Base
" has been adopted under decree no. 75-848 of 26 August 1975, modified by no.
81-1237 of 30 December 1981; the decree covering amendment 93/68/EEC being adopted
in line with Community requirements. There are no special variations in force regarding
safery beyond those contained in EN 60063, France’s NFC 92130. There are no special
additions or amendments for reducing fire risks in TVs. It should be noted that in the
1980s the use of fire retardants was an acceptable way of preventing the spread of fire, but
now the C.E.L. (Committée Electronique Internationale) considers recyclability as a key
issue and the development of alternatives to these materials is now being strongly
considered. The tendency is to move awayv from fire retardants and promote solutions
based on the development of * green TVs® using the following policy guidelines:

a) Reduce the number of fire sources of ignition within a TV,

b) increase the distance of components from identified potential sources of
ignition.

¢) Provide an additional barrier against fire where the above becomes
impracticable.

2.7.2 Ownership of TV, sales and related trends

2.7.2.1 Ownership of TVs and future trends

97% of France's 22.1 million households have at least one TV, and there are about 33.1
million TVs in the French market. Contrary to its larger neighbours (in terms of sales) the
French market, whilst slowing down, is still growing at a rate of 1.8% with sales in 1994 of
3.7 million units. Over the last six years TV prices have fallen and expectations are for a
further fall 1.5-2.0%, putting additional pressures on manufacturers to value engineer their
products. But despite this there is an understanding by European suppliers that price
reductions should not be achieved at the cost of compromising product safety.

The product life of a TV is thought to be in the region of 6-10 years, but when the growing
population of TVs is compared to the sales. a figure of 12 years is probably a better guide.
TV ownership is around 1.5 per household and will move slowly upwards towards 1.7 over
the next five years.

2.7.2.2 Location of TVs in the household

The main TV in 2 household is a 25"-29", which accounts for 55% of sales. It is usually
located in the saile de sejour, a large living room which often comprises a dining area.
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Room Y%
Salle de sejour/ living room 70-75%
Bedroom 153%
Kitchen 10%
Other less than 5%

The use of remote control has become very important, and almost [00% of products
manufactured have this feature. The standby function is gaining popularity and is
frequently left on, all day and all night, only being switched off during long absences from
the residence. 13 vears ago TVs were switched off manually, whereas today 75% of TV's
are operated from the standby position, and this trend is increasing.

2.7.2.3 Sales of TVs and future trends

Colour TV % of retai] sales Trend
14 30% Increasing
2021 ' Static
2529 33% Increasing
Other 15% Declining
Towl ) 100%

Source: Manufacrurer

Since 1991 TV sales have moved progressively upwards from 3.3 million per annumto 3.7
million per annum. The most popular products are the 25-29" TVs in the standard screen
dimension ratio 4:3. These account for 55% of ail sales. 20"-21" and 14" porables
account for a further 30%. Whilst sales of the larger of these sizes are static or falling the
portable units are seen as a suitable second TV and overall sales of this size are increasing,
The new ‘cinema’ format 16:9 TVs are still not significant in numbers, having a marke:
share of under 0.5%.

The two market leaders are Philips 18-20%, and Thomson with 16-18%.

2.7.3 The number of TV fires and associated fatal/non-fatal accidents

2.7.3.1 TV fires and fatalnon-fatal accidents

Estimated number of | Number of incidents per
incidents per year million TV
Total TV fires 330 10.0
Non-fatal injuries 38 1.2
| Fatal injuries | 2(0-6) 0.06

Source: [nterviews with fire brigades, EHLASS - Ministére de la Santé,



2.7.3.2 Towal TV fires

Estimated Estimated frequency | Total estimated
populatior of of fires per million | fires per annum
appliances appliances
TVs B.Im 10.0 330
Videos. 155 m n'a na
Source: SIMAVELEC, intervicws with fire brigades.
Population | Households | Estimated | Average Average | Fires per
covered by number of | house fires | TV fires million
fire TV sets per year per year TV sets
brigades
Paris* 6,500,000 | 2,490,000 | 3,730,000 7505 64 17.16
Marseilles | 1,000,000 400,000 600,000 900 § 18.33
Lyon 1,200,000 480,000 720,000 d/k d/k dk
Lille 205,000 78,500 117,800 . 1840 1.7 14.40
Strasbourg | 430,000 172,000 258,000 809 &k &k
notes:

1) * includes the déparmments of Haut de Seine, Seinc St. Denis, Vai de Marme.
2) The number of TV fires is averaged over 1-10 years depending on the information available.
3) Where possible the average number of house fires is caiculated over 5-10 years. (The wrend is declining),

The central records of the fire brigades do not identify TV fires separately. However
interviews with five fire brigades (Paris, including the three neighbouring départements,
and the four provincial cities) indicated a projected figure for of 500 TV fires per annum.

This is thought 1o be an over estimate due to:
a) electrical /TV fires in rural areas being less frequent than those in urban areas.

b) some fires being assessed as TV fires when there was some doubt in anributing the
cause.

An adjustment is therefore made to reduce the figures by 15%.

However, in addition an estimated 20-25% of these fires would not fall within this report's
definition of a fire, being too small and/or emitting only small amounts of smoke or fumes.
So a realistic, conservative total would be 330 fires per year. This figure is used in this
section of the report, with an associated error of -15% +40%.



2.7.3.3 Total non-fatal/fatal accidents

There are no cenmally held statistics for
estimated from fire brigade and EHLASS sources.
sector, 8 are in the EHLASS scheme, have eme
the scheme.
specialist functions,

Thete is also a large number of

over the years, but currently 8 hospitals, all of which are outside

3.9-5% of the population. The conservative figure of 5

There were 17 cases of injury reported in the last 9 years
per annum). The estimated figures for France, based
population, are therefore, 38 non-

accidents involving TVs, figures have been
Of the 518 hospitals in the public
rgency departments, and supply statistics 1

private hospitals and clinics that have
but these are less likely to deal with any injuries caused in TV f
The Ministére de la Santé said that the composition of the contributi

(1.9 per annum), and 1 death (0.1
on this representing 5% of the
fatal injuries per annum, and 2 deaths per annum.

Estimated | TV fires per year Non-fara] Fatal accidents
number of | (per million TVs) accidents {(per million
- TVs {(per million TVs)
TVs) :
Paris* 3,730,000 64 20 0
(17.16) (5.36) (0.0)
Lille 117,200 1.7 0 0.1
(14.4) (0.0) (0.8)
Lyon 720,000 d/k d/k d/k
Marseilles 600,000 11 0 0
(18.33) (0.0) (0.0)
Strasbourg 280,000 d/k d/k d/k
Note:

1) Number of TVs relates to the populations said to be covered by the fire brigades interviewed.
2} Number of TV fires averaged over |-6 years according to data available.

Source: Interviews with fire brigades.

The responses from the fire brigades support this. The figure for Paris shows 20 recorded
injuries but of these 4 were serious, and an estimated 70% of those
not receive hospital treatment,
number of injuries is less than 60

projection using EHLASS figures.

2.7.3.4 Timing of TV fires

No data was available to determine a pattern 10 the time of TV fires in France.

recorded as slight did
The data from the major cities indicates that the total
per annum. This is the same order of magnitude as the

ires.
ng hospitals has varied
the Paris region, cover
% is used in the estimates.




2.7.4 Trends in IV fires and accident rates

1989 1990 1991 1992 1993 1994
| Number of TV fires per annum | 97 64 n/a 59 55 45

Source: Paris fire brigade.

The research indicates a decline in the number of TV fires over the last six years, which is
reflected in the figures of the Paris fire brigade. Other respondents gave qualitative
assessments supporting this position.

The Thomsen group acknowledges that TV fires do occur. The company shows a
preference in design for identifying high risk areas and then designing component layout in
such a2 way as to contain any potential fire that might occur. This is achieved in theory, by
setting components apart from each other to prevent any fire spreading. The use of flame
retardant materials is thought to be environmentally unfriendly and is now considered as a
last option. The wide-spread implementation of this strategy should reduce the number of
bona fide TV fires as defined in this report, but it should be noted that any fire started by
an ourside agent would not be stopped by any self extinguishing properties of the TV.

2.7.5 Nature and severity of incidents

% of total TV
fires
Fire restricted to the TV 30%
Fire extended to the environment and causing damage to property 70%

Source: Interview responses.

Approximately 30 % of TV fires were considered to have penetrated the outer casing or
developed smoke or fumes, and 70% developed into larger fires damaging the surrounding
furnishings or structure of the dwelling,

2.7.6 The key factors affecting the Jrequency and severity of TV fires

The respondents interviewed thought that TV fires were generally associated with older
sets, probably more than 10 years old. The modern sets are thought to be more reliable and
fires in these sets are not considered to be a major issue.

2.7.7 Main components causing TV fires

TV manufacturers identified several sources of TV fires. The major source of primary
ignition was thought to be :

Solder joints The solder joints on the mains and high voltage parts of the circuit board
were considered to be high risk areas. [n particular, solder joints connecting the linearity
coil were understood to have broken down and resulted in arcing. This high voltage
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component (1.3Kv) ocerates at 16kHz or more and controls the line output transformer.
The solution in this case was to use a larger physical connection, and increase the surface
contact of the joint by double soldering.

Mains switches These components are known to have been a potential source of risk on
some curopean sourced TVs. The domestic producers of TVs did not recall any incidence
of TV fires caused by mains switches. It is nevertheless considered to be a high risk
component, suspected in possibly up to 50% of incidents, and one that is regularly tested in
order to ensure that any fire generated from within the switch is contained within the
switch.

Orther causes of fires were given as:

Anode cap One case was fully investigated where discharge (at 25-30kV) through a faulry
anode cap ignited the surrounding cabinet. It was found that a strand of wire had been
damaged during encapsulation into the cap and was therefore covered by an insufficient
layer of insulating material. Subsequently under the action of high voltage stress the
insulation broke down and arcing took place eventually igniting the cabinet. [t was
considered to be an isolated case.

Other areas that are considered to be high risk and therefore demand special quality controf
are power supplies, deflection/line output wansformers, and any relatively heavy
component (10 grams or more) that is subject to mains or high voltages and could be
ruptured during movement of the TV.

2.7.8 Recalls of TV or associated appliances

Two recall programmes have been undertaken. These were understood to be preventatve
programmes under the initiative of the manufacturers and no incidents were said to have
occurred at the consumer level. However certain rectifications have been made from time
to time where necessary.

2.7.9 Recent safety measures

Manufacturers have sought to reduce the physical number of compB®nents that are
connected by wires or links in order to reduce the number of points that are at risk from
mains and high voltage. High risk components are located subject to minimum clearances

from swrounding housings. 20mm is being considered as the minimum acceptable
standard.

Manufacturers can use temperature mapping to identify potential sources of ignition.
[dentifying the relevant temperature gradients within the TV then allows design parameters

o be set, and allow for the adjustment of the thermal coefficients of juxtaposed
components to optimurm levels,

Standby power consumption has decreased over the last 15 years, as has the power
consumption when the TV is fully operational.



The following table shows the overall downward trend in power consumption levels.

1970 1985 1995
Typical 26"-29" standby 30+ watts 15 wans 5-10 wartts
Typical 26"-29" operational 200+ wats 200 wars 85-90 wans

source: manufacturers

However, additional specifications, like teletext, stereo hi-fi audic and 100 Hz screens
require higher levels of power consumption in the fully operational mode, which could
total as much as a further 100 watts.

A comment, made by two respondents, was that in their opinion there is no longer a need
for a mains switch to be mounted in the TV set. With adequate fusing to safeguard the TV,
the standby unit is all that is required to control the functioning of the TV.

2.7.9.1 Safery promotions

No special safety campaigns have been pursued in France according to the fire brigades
and manufacturers because the operating inswuctions, “Notices d’utilisation™, that are
supplied with TVs, are considered by respondents to provide sufficient information to
instruct and inform the owner about correct installation.



2.8 GERMANY

2.8.1 Legislation

In Germany legislation is based on the Geriitesicherheitsgesetz (product safety legislation).
As with other members of the EC it is the Low Voltage Directive 73/23/EEC
(Niederspannungsrichtlini¢), and the supplementary amendment 93/68/EEC (the CE
marking directive), that has been translated into German Law. According to this
legisiation the equipment must be so designed and manufactured as to be safe to be
brought onto the German market.

The *CE’ mark is the visible mark that shows that the manufacturer claims to fulfil the
directive and this will be a fundamental requirement for any products marketed in
Germany from Ist January 1997. The ‘CE’ mark is not in itself a test appraval like the
VDE (Verein der Deutscher Elektrotechniker) mark. This latter mark would show type
approval for the TV according to the basic standard, European Norm EN 60063
independently verified by an authorised test house.

Before 1992 the TV industry in Germany manufactured to DIN standards. Changes in
legislation and the ratification of EN 60063 in 1993 have not affected the safery aspects of
TVs manufactured in Germany, since the European standard was substantially the same as
the preceding German standard VDEO860. The safety standards incorporated in the two
were the same. The adoption of a new identity for the standard has not affected the safery
of products manufacrured and supplied to the new standard.

2.8.2 Ownership of TV, sales and related trends

2.8.2.1 Ownership of TVs and future trend

There are considered to be 32.9 million TVs in Germany. This is based on 35.3 million
households having 1 TV, 35% of households having 2 TVs and 12% covering subsequent
units. Fifteen to twenty years ago the life of 2 TV set was thought to be 5-7 years, but
today however 10-15 years is more realistic. The reason for this improvement is two-fold.
Firsily overall quality of the units has increased, and secondly TVs manufactured within
the last 10 years have been better performers, available with options such as stereo, video
text, scart sockets etc. so that there is hardly any reason, on the basis of technical
functionality, for a customer to substitute a piece of equipment that is working. The
consumer is more likely just 10 add a second or even a third unit.

The product life of a TV has increased since the carly 1970s when it was thought to
average 6 years. Currently sales in Germany are 5.48 million per annum and declining at a
rate of 2% per annum. However overall TV ownership is increasing at around 1 million
units per annum mainly because consumers keep their existing TV sets longer and 20% of
purchases are adding to the population of TVs in a household. Hence the average
ownership/usage of TVs in Germany currently thought to be about 1.3 per houschold, is
expected to increase to 1.8 per household over the next to five years.



2.8.2.2 Location of TVs in the household

The main TV in a household is generally a 27"-29" model located in the living toom.
Older TVs used in smaller living rooms are 20"-21", and additional TVs, usually the
smaller 14" portables, are used in other rooms. The most common rooms for viewing are:

Room Estimated number % Comment
of TVs millions
Living room | 31.8 60% Traditional location
Children’s room/TV room 7.9 15% Increasing
Bedroom 7.9 15% | Rapid growth in 3 vears
Other- “summer house’, kitchen 3.3 10% Oldfused TVs
Total 52.9 100%

Changes in consumer taste have meant that fewer TV are built into tight fitting cabinets
and sideboards, thereby reducing the potential fire risk caused by inadequate ventilation
leading to overheating. The current situation has come about through improved awareness
campaigns run by insurance companies and fire brigades, and the inclusion of safety
instructions in with the manufacturers’ operating instructions.

2.8.2.3 Sales of TVs and future trends

TV sales for 1994 stood at 5,480,000 which was down (-5%} from 5,750,000 units in 1992,
The free-standing 27"-29" and the portable 14" markets are growing slowly (1-2% per
year), The 20"-21" market is static, whilst “others™ is declining. Sales of black and white

TVs are negligible. 27"-29" TVs are used solel
large room), as 1o are most of the 20"-21"

¥ in the living room (which is generally a
units. The 14" portable is preferred for

bedrooms etc, Shown below are percentage sales June 1994 - May 1995,

Colour TV % of retail sales Trend
14" 243 Increasing
20721 27.2 Static
2729 324 Increasing
Other 16.1 Dccreasﬁ
Total 100.0

Colour TV % of retail sales Trend
Normal screen 387 Static
Flarter squarer screen 60.0 Static
Other 1.3 Static
Total 100.0

Colour TV % of retail sales Trend
Mono 47.9 Static
Stereo 32.1 Static
Total 100.0 .

Seurce: Gesellschaft fur Konsumer- Handel-

und Absatrwinschafisfarschung (GfK), manufacturer



2.8.3 The number of TV fires and associated fatal/non-fatal accidents

2.8.3.1 TV fires and fatal/non-fatal accidents

Estimated number of | Number of accidents
accidents per year per miilion TV
Total TV fires 374 10.9
Non-fatal injuries 15 (10-50) 0.3
Faral injuries 3(2-4) 0.06

Source: Interviews with fire brigades.

2.8.3.2 Total TV fires

The depth and quality of information held by individual fire brigades or police departments
varied significantly, but the following table seeks to cover representative areas of
Germany.

City Population | Households | Estimated | House | TV fires TV fires per
number of | fires per per million TVs
TVs annum | annum

Berlin 3,400,000 | 1,490,000 | 2,235,000 3,654 41 18.34
Disseldorf | 570,000 249,000 373.500 550 4 10.71
Frankfurn 639,000 293,000 439,500 720 8+ 18.20
Hamburg 1,640,000 716,000 1,074,000 1,700 wa n/a
Hannover | 330.000 240,000 360.000 410 4 1111
Karlsruhe 270,000 120,000 180,000 300 3 16.67
Kaln 1,000,000 | 437,000 655,500 2,240 13 19.83
Magdeburg | 276,000 121,000 181.000 790 2 11.02
Munich { 1.500.000 | 568,000 852,000 900 don'tknow | don't know
Niimberg 482.000 214,000 321.000 480 don'tknow | don't know
Stuntgart 570.000 249,000 373,500 304 don'tknow | don't know
Wuppertal | 380,000 166,000 249,000 290 don'tknow | don't know

Mates: .

1} "Frankfurt gave a very high figure indicating 40 TV fires (91 fires per million TVs), but this fire brigade
tended to record all fires where 2 TV was seen 10 be damaged, rather than to positively identify the
source of the fire, hence it is thought that 1 total of 8 TV fires per year is more realistic (i.e. about a fifth
of the number given).

1) The number of TV fires is an average aver the last |-5 years depending upon the periods for which
information was available,

3) TV lires are ones where the source of ignition was the TV as defined ar the beginning of the report.

Source: Face to face, and telephone interviews with fire brigades.



Estiraated population | Estimated frequency of | Total estimated TV
{million) fires per million units fires per annum
TVs 32.9 10.9 574
Videos 24.0 n/a n/a

Source: Face-1o-face interviews with fire brigades, GfK.

The estimated total number of TV fires, based on interviews with fire brigades was 870,
but of these it is thought 20-30% are due to candles or other accelerants, or caused by an
external source that then spread to the TV. In addition 40-50 % were said to be small fires
and possibly 30% of these small fires would have been extinguished within the set without
releasing flames or noxious smoke out into the immediate environment. The original
figure of 870 was therefore adjusted down to 574; i.e. 10.9 TV fires per million TVs. and
these figures are used in this section of the report. No information was available on videos,
but there was a consistent view that video fires are infrequent (less than 2% of TV fires).
The associated error is -1 5% +30%.

2.8.3.3 Total non-fatal/fatal accidents

Estimated | TV fires per year Non-fatal Fatal accidents
number of | (per million TVs) accidents (per million
_ TVs {per million TVs) TVs)
Berlin 2,235,00 41 5.25 0.4
(18.34) (2.35) {0.18)
Diisseldorf 373,500 4 0 0
(11.11) (0) ()]
Magdeburg 181,500 2 0 0
(11.02) (0) (0)

Note: The estimated number of TV fires per year in this table were those given or estimated by the fire
brigades. These should be reduced by 15% to meet the report's definition of a TV fire and correlate with the
figures used in this section of the report

Source: Face to face interviews with fire brigades.

Figures for deaths and injuries are not held centrally. However Berlin fire brigade
provided data, which covers 4% of the national population. The average of 3.25 non-fatal
injuries per year if used to project a national figure indicates a2 maximum number of
injuries in TV fires of 124. When taking into account Diisseldorf and Magdeburg which
showed zero positive the figure falls 10 99. The minimum figure for Germany has to be at
least that recorded by Berlin alone, which is 5.25. The realistic figure is probably 10-50

non-fatal injuries per year. and 15 is used to ensure that the estimates are conservatively
low. .

Similarly fatal accidents occurred in Berlin on average 0.4 per year (4 deaths in 10 years).
Applied to the national picture this would indicate 9.5 deaths per year. If Diisseldorf and
Magdeburg, vhich indicated zero positive, are included in the basis for the estimation, the

figure falls to 7.5. The realistic figure is expected to be in the region of 2-4 fatal injuries
per year, and 3 is used.



2.8.3.4 Timing of TV fires

The following pie chart shows the frequency of fires within certain time zones.

time 00.00-06.00
%

time 06.01-12.00
20%

time 18.01-24.00
47%

time 12.01-18.00
27%

Time at which the TV fire occurred

Source: interviews with fire crigades

47% of fires occurred in the evenings between 18.00 and midnight.

2.8.4 Trendsin TV fires and accident rates

" The research clearlv indicates that the number of TV fires in Germany has fallen steadily

over the last thirteen years. There has been a similar decline in the number of non-fatal
and fatal injuries. The tollowing chart (for Berlin) shows that since 1981 there has been a
steady fall in TV fires {rom the peak of 191, in 1981. The rise in 1991 is due to statistics

for East and West Berlin being combined after unification. No data was available for
1993.
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“umtzr af TV fires reported by Berlin Fire Brigade



The information on injury and death corresponding to TV fire statistics is shown below.

30

number of non-Fatul injuries in TV lires

78 79 30 81 82 83 B84 85 86 87 83 89 90 91 92 93 94

Number of non-fatal injuries in TV fires reported by Berlin Fire Brigade

The wend for injuries follows that of the incidence of TV fires, i.e. declining. Since 1990
5% of injuries have been as a result of burns, 95% were from smoke and gas inhalation.
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Number of deaths in TV fires reported by Berlin Fire Brigade/ Berlin Police

Since 1982 the number of confirmed deaths in TV fires in Berlin has declined, with the
exception of 1990. The three deaths in that year occurred in two separate incidents: one an
old lady and a baby in separate apartments, and the second an elderly lady alone.
Independent assessors considered the two fires to be TV related, but this was not supported
by the police investigations.

The underlying trend in TV fires and accidents in TV fires is downward.



The table below, based on Berlin's figures, shows this decline in non-fatal and fata
injuries, averaged over three consecutive five year perjods. This recorded data is
considered to be representative of discussions held with fire brigades, where such detailed
data was not available over such an extended time frame.

Estimated number of accidents per annum
(per million TVs)
1980-1984 1985-1989 1990-1994 1594

TV fires 155 81 4] 27

(106) (45.9) (15.8) (12.0)
Non-fatal injuries 16.6 156 53 3

(11.4) (7.4) (2.6) (1.3)
Farta] injuries 0.6 0.2 0.6 00

(0.41) 0.11) (0.36) (0.0)

Source: Berlin firs brigade,

It should be noted that fifteen years ago the population of TVs would have been smaller,
and adjusted figures representing the relative average and reflecting a linear growth in TV
ownership has been applied, in order to reach the incidence rate per million TVs in the
above table,

The rates of decline in TV fires and accidents can be clearly seen. The product-related
reasons for the downward trend in TV fires are:

2.

L

TV design has improved and component layout is better.

High voltage/high currenthigh frequency components have been segregated from the
low voltage signal processing circuitry.

- Failure in high risk compenentry is better understood and handled at the design stage.

Power consumption in mains and high voltage circuits has been reduced.

. Flame retardant materials have been selectively introduced to reduce the risk of ignition

and the subsequent spread of fire.

. Production techniques are being continually improved.

. Safety instructions are included in the TV operating instructions, It is noted that

manufacturers identify two preferred methods of imparting this information. Older
people are more responsive to the written booklet, whilst the younger generation appear
more responsive to interactive, on-screen data.

[t should be noted that accidents caused by liquids, lighted candle etc. entering the TV

under the general heading of misuse, persist but these are excluded from records of bona
fide TV fires used in this analysis.



2.8.5 Nature and severity of fires

The following table shows the expected cost of TV related fires at various stages of the
fires development.

Nature of fire % of all fires | average cost per incident
Fire restricted to the TV 30-40% DM2,000
Fire extended to the environment and 40-60% DM10,000-30,000
causing damage to property
Fire causing severe damage to the room and | less than 5% DMI1350,000
property -
Fire causing major damage to the entire | less than 5% DM300,000
dwelling
Fire completely destroying the dwelling less than 2% DM300,000-1m

Source: Interviews with fire brigades and insurance companies

In addition to damage to buildings and property, which is estimated to be DM30-50m
(£13-23m) per annum, there is an associated minimum cost of DM1,400-2,000 per cali-out
for the fire brigade. In the case of a large fire this could rise to DM50,000, a cost that is
met by the German taxpayer.

 2.8.6 The key factors affecting the frequency and severity of TV fires

It is thought by respondents interviewed that 75% of all incidents occur in TVs that are
more than 10 years old.

Products manufactured in the early 1970s are considered to be more prone to technical
failure than products brought on to the market today. At that time there was a combination
of relatively poor circuit design and high power consumption in the high voltage side of
the equipment which could have caused overheating and triggered ignition when subject to
lack of ventilation. This occurred when TVs were built into cupboards and wall units.
Overheating can start by arcing in crystallised solder joints, and in the presence of a build
up of dust, ignition becomes a possibility, allowing fire to spread quickly to other
inflammable materials, particularly if the TV is positioned close to or touching curtains.

10 years ago some units were failing in standby mode when premises were struck by
lightning. Lightning was considered to be a frequent trigger to TV fires but this aspect of
safety was not proven by laboratory tests. The problem has been reviewed by
manufacturers who consider that lightning strikes through modem cable and satellite
equipment can cause damage to sensitive electronic components in units that are connected
in localised nerworks without extending to the ignition of a fire.

10 - 12 years ago it was confirmed that an interference filter (Entstétfilter) was the cause of
a number of incidents of fire. TVs using this particular component were the subject of a
recall programme. No subsequent reoccurrence of the problem has been noted since.




TV casings that are made of a combustible material will increase the rate of progress of the
fire. Previously polyvinyl chioride (PVC) was used for this application. [t was easily
ignited, promoted the spread of flames and produced toxic gases. In Germany alternative
plastics are now being used such as polyethylene (PE), polypropylene (PP). acrylonitrile-
butadiene-styrene (ABS), but the use of fire retardant materials that cannot be recycled are
generally resisted, as 100 are chemicals that release toxic gases when subjecied to certain
high temperature degradation.

2.8.7 Main components causing TV fires

Fire brigades and police investigators tend to be of the opinion that the key sources of
primary ignition stem from the standby units, on/off switches, and cathode ray tubes:
accounting for 80% of cases.

The manufacturers and test houses take a differing view and stress that probably less than
5% of fires are caused by a technical defect. Thon et ve. ¢ A 7

From the manufacturing point of view there are about 10- 15 compenents or assembly
points in a TV that are considered to be worth special attention. All of these are in the
mains and high voltage side of the ¢ircuit.

The 4 most significant causes are:

v i i v The key
areas are where crystallisation of solder joints occur, giving the potential for arcing. This
was the case with one widespread model manufactured by Grundig for Blaupunkt. Arcing
across a solder joint caused a temperarure build up in the gap between the board and the
nearby plastic casing eventually causing it to ignite. The conclusion was that the distance
from the joint to the casing was less than 10 mm, and this was too small. The solution was
to increase the clearance to 20 mm, improve the connection quality by mechanical
modification, and improve the soldering. Other areas, which were thought to be similarly
at risk were likewise modified. Where it was not possible to increase clearances, flame
retardant materials were incorporated into the design, although this is not always a popular
solution in the German market due to the chemical nature of such materials. The changes
in soldering technique are now 10 years old and manufacm.rers believe the resulting joints
are longer lasting and more reliable.

In older TVs failures can develop at stressed joints where components and switches are
connected by wire rather than directly built onto the circuit board, which is the case with
new TVs. These failures rarely occur in less than 2 years, and more likely they take 4-6
years to develop. The solder on the joint crystailises and any mechanical stress contributes

to the rupture of the joint. Arcing in close proximity to dust and fluff can lead to fire
damage.



Remote/ standby unit Nearly all new models on the German market are supplied with
remote control. This means that in standby at least the processor and the infra red receiver
are powered up. No problems are thought to have occurred in the last 2-3 years in newer
models, a period during which the stand-by power consumption has been reduced 1o levels
that are now considered by test houses 1o be very low. However old models could stiil be
in the market causing the occasional fire, which may account for the differing perceptions
of fire brigades and manufacturers.

Mains switch The mains switch is a mechanical part that can wear out and could develop
arcing. This component was the subject of a recall programme by Philips and Sony,
throughout Europe the late 1980's. Some of these models, with potentially faulty switches,
are probably still in the market causing the occasional fire, which may account for the
differing perceptions of the fire brigades and manufacturers.

Line output transformer (Zeilentrafo) The former East German manufacturer used to use a

‘Zeilentrafo’ (line output transformer) that had a power consumption of more than 500
watts which was considered to be a risk area. New designs using western technology and
components have considerably reduced power consumption and the associated level of risk
in that area.

Other possible sources are:

Cathode Ray Tube In early colour TVs the coil around the cathode ray tube (CRT) which
controlled the projection of the picture on the screen, used high levels of power and was
prone to failure by short circuiting where solder points crystallised causing overheating,
potential firc and eventual implosion of the tube. Successive changes in design that
reduced power consumption, and attention soldering points have drastically reduced this.

Safety capacitors In old TVs of 20 years ago oil-filled capacitors mounted above mains
transformers were also thought to provide a source of ignition and rapid acceleration for
fires. This risk area has been designed out of modern TVs.

In addition to these other possible sources mentioned were the mains cord, mains filter,
diode split transformer, safety resistors, and safety fuse resistors.

2.3.8 Known recalls of TV or associated appliances

In 1989 there was a recall on 2 number of manufacturers’ products. The problem was
overheating in the on/off switch which affected upwards of 200,000 units. The solution
was to change the switch, redesign a new switch, and to change the supplier of the switch.
Rectification was said by some manufacturers to have been carried out by their distributor
network. [t is not known what percentage of faults were rectified although it is likely that
some units will have reached the consumer and were not retumed for inspection and repair.



2.8.9 Recent safety measures and future trends

High volume manufacturers are under commercial pressure to keep costs down in a market
place where the market prices at consumer level are static or falling. However consumer
safety is considered as an important priocity with German manufacturers and product
improvements reflect this concarn. Those at the top end of the price market can offer
additional safety measures such as a metal chassis and ceramic circuit board, which reduce
the risk of propagating fire still further by the incorporation of non-flammabie material or
materials with self extinguishing properties.

Generally European companies manufacturing TV's are certified to ISO 9002 or SO $001,
or are in the process of being certified. The auention to establishing accountable levels of
control in management supports the practice of achieving consistent levels of safety in the
product, as required by the European Directives. Incidents involving the old TV’s
continue to fall year by year, but imported goods from outside the EC do not have {o
comply with the EC marking directive until 1st January 1997.

Testing by independent test houses brings not insignificant pressure to bear on
manufacturers to improve the quality and performance of TV's. Engineers now believe
that technical faults leading to fires are well less than 10% and probably less than 5% of afl
actual fires that are attributed to TVs.

Since the mid 1970s, when TVs required relatively high levels of power, there has been a
downward uend in power consumption which has in turn reduced the risk of components

overheating.

TVs from the 1970°s can be compared to modem equipment as follows:

- v v

1970s 1995
B & W (black and white) 20-30 wan /a
Colour 20-30 war 1-10 wamt
Source: Stiftungs Warentest.
Remote control TV - operational

1970s 1995
B & W (black and white) 100-300 want obsolete
Colour 63 cm or bigger 500 want 55-30 watt*
Colour less than 63 ¢m nfa 30 wart

Note:

1) *-add 120-150 wans for 100 Hz *no flicker’ models.

2) Under test conditions the TV are run in 24 hour ¢ycles, 19 hours standby made followed by 5 hours fully
operational. The power consumption in each part of the cycle is then established.

Source: Stiftungs Warentest,



Whilst not recent, the introduction, ten years ago, of double soldering combined with
improved mechanical location of components significantly reduced the risk of failure at
joints where mechanical or electrical stress was high. Areas such as power transistors
ransformers and switches benefited from these changes.

Major manufacturers have developed, and continue to develop ‘intelligent switching™ 1o
close down circuits that develop faults.

The plastics that are being used in casings are no longer PVC but more suitable ABS. PE,
PP compounds. Fire retardant materials are also regulariy considered. In the USA there is
a requirement for polybromide diphenylethene to be added to casing materials and circuit
boards to act as a fire retardant. However this material contains chlorine which gives off
small amounts of toxic gas when subjected to heating. This chemical is also considered to
be unsuitable for conventional recycling. For these reasons its use is resisted in Germany.

A new innovation is cwrrently being presented to the market via the manufacturers. This is
a standby unit incorporating an automatic mains switch-off which is activated after a
predetermined tme, effectively removing the TV from its standby sequence and isolating it
from the power source. In this condition the TV is no longer live.

Another new development is the wall mounted TV that does not use a conventional tube,
and operates with very low power levels.

Since 1985 there has been a steady reduction in the number components mounted on
chassis or circuit boards. In 1985 a typical TV required 2000 parts, by 1995 this had been
reduced to a figure in the order of 600 parts.

Changes in cabinet design have also been made to improve the aesthetic qualities of the
TV as a piece of fumniture, blending with the lines of the wbe (CRT). Coincidentally this
has removed certain {lat surface areas on which people tended to place flowerpots, drinks,
and candles, thereby reducing potential risks from these accelerants.

2.8.9.1 Safety promotions

Safety promotions are organised on a regular basis by fire brigades in designated “Fire
Weeks™ but these generally cover all aspects of fire prevention in the home. Occasionally
local governments run advertisements, but these are usually as a reaction to an event rather
than as a planned programme. Additionally, programmes have been run in conjunction
with insurance companies who sought to make the general public aware of the need to
adequately ventilate areas around TVs, especially where they are built into cabinets and
cupboards.

The VDE (Verein der Deutscher Elektrotechniker) is also thought to run awareness
campaigns on electrical goods but details relating specifically to TV fires are not known.



ty

1.9 GREECE

2.9.1 Legislation

Greece has adopted the Low Voltage Directive 73/23/EEC and subsequcnt"amcnding
directive 93/68/EEC covering the requirements for CE marking in full. These passed into
Greek law under Ministerial Decree 470/85-04-04 and 16717/5052/94-12-23. No other
special legislation has been adopted to enhance safety levels of TVs in Greece.

2.9.2 The number of TV fires

Wo details available.

2.9.3 Known safety measures

None known. There is no local manufacture of TVs. The legislation on safety applies to
all imported sets.



2.10 ITALY

2.10.1 Legislation

Legislation is adequately covered by EEC agreements and directives. No additional
proposals are on hand because the risk of TV fires is considered to be a low priority and
the Brussels directives are suitable and satisfactory. '

2.10.2 Ownership of TV, sales and related trends

2.10.2.1 Ownership of TVs and future trend

The latest published census figures for Italy are 1991. These have been extrapolated to
give a closer approximation to the current population in Italy. The Italian Association of
Electrical and Electronic Product Suppliers (ANIE) calculates the population of TV sets to
be 20.5 million based on 96% of households having 1 TV and 17% having more than one.
This figure is thought to be very low when compared with figures from GfK-Italy, a
specialist research company, and individual manufacturers who indicate that 28 million
would be more accurate; i.c. approximately 1.4 per household. These latter figures are
used in this section of the report.

2.10.2.2 Location of TVs in the household

Room Estimated number Y Cormment
of TVs millions

Living room 18.0 60-70% maost common location
Kitchen 3.1 10-15% city flats including

‘ combined kitchen/living

areas

Bedroom 31 10-15% steady growth for 2nd TV
Summer house, boat 20 5-10% more common in N. [taly
Child’s room/TV room 1.8 5-10% likely to increase
Total : 28.0 100%

Source: respondents views.

Most TVs are situated in the living room. In recent years there have been a high
proportion of 14" portable TVs sold, peaking at about 50% of the total annual saes.
However the trend now is towards larger TVs in the 25"-29" range, and the proportion of
TVs in the living room that are less than 17" is declining from a level of 45%.

ltaly is typical of southem European countries in that there are less soft furnishings in the

living room compared with northermn Europe. Climatic conditions tend to favour a greater
use of tiles providing in general a less flammable eavironment in which to place a TV,

12



2.10.2.3 Sales TVs and future trends

Colour TV % of retai sales Trend
14" 36% Static
2021 18% [ncreasing (mono), decraasing (stereo)
277-29" 17% Increasing
Other 29% Decreasing
Total 100%
Colowr TV % of retail sales Trend
Normal screen 51% 20"/28" mono increasing,
others decreasing
Flatter squarer screen 49% Increasing
Total 100%
Colowr TV % of retail sales Trend
Mono 71% Increasing
Stereo 29% Decreasing
Total 100%

Source: GIK ltaly, manufacturers

The overall condition of the [talian market is static, but a growth in the sales of larger
screen sets indicates a growth in the value of the market.

2.10.3 The number of TV fires and associated fatal/non-fatal accidents

2.10.3.1 TV fires and fatal/non-fatal accidents

Number of accidents per

Estimated number of
accidents per year million TV
Total TV fires ‘435 15.5
Non-fatal injuries n/a nfa
Fatal injuries negligible negligible

Source: [nterviews with Turin polytechnic, fire brigades.




2.10.3.2 Total TV fires

" Estimated Total estimated | Estimated fires
population millions | fires per annum per million units
TVs 28.0 435 15.5
Videos/satellites, 83 n/a n/a
etc.
Source: GfK-Italy, ANIE.
Population Estimated Numberof | TV fires per
population of | house fires annum(per
TVs perannum | million TVs)
Turin Fire Brigade 4,000,000 1,930,000 1019 45
(23.3)
Florence Fire Brigade 1,500,000 739,000 1163 23
LD

Source: Fire brigades.

Turin Polvtechnic issued a report in 1987 that analysed 17.000 call out reports by Turin
Fire Brigade, of which 1,019 fires were in houses. 614 cases identified the cause (340
electrical and 405 non-electrical) and 405 did not identify the cause. 39 of the cases where
the cause was identified, involved TVs and it is reasonable to assume that a similar
proportion of the fires where the cause was not identified aiso involved TVs, which
suggests an estimated 65 TV fires happen each year. The population of the Turin Region
that was covered by the sample was about 4 million inhabitants, which represented 1.4
million households, and 1.7 million TVs (1.2 TVs per household).

Turin Polytechnic's view was that whilst no additional research had been undertaken since
1987 the trend in TV fires was likely to follow that of the rest of Europe (i.e. falling) since
no special issues set the Italian market apart from other European countries.

Turin_fire brigade considered that whilst there was no dramatic change in the overall
number of house fires, TV fires were likely to have fallen in line with the rest of Europe.
Currently the population of TVs in Italy is 28.0 million; ie. 1.38 per household. The
number of TVs in Turin is estimated at 1.93 million. Assuming the number of fires to have
fallen in line with the rest of Europe, about 30%, since the original 1987 report was
drafted, the expected number of TV fires is 45 per annum. Of these 45 fires 30-40% would
be small fires that do not spread from the TV suggesting that the figure is 30 fires per year,
i.e. 15.5 per million TVs for 1994,



Florence fire brigade has an average total number. of call-outs of 14263 per annum, of
which 3878 are fires. About 30% of these fires are house fires; i.e. 1163. Over the last 4

years an estimated 2% of house fires were considered to have been TV fires, i.e. an average
of 23 TV fires per annum. The population of the Florence region covered by the fire
brigade is 1,500,000. Using estimates of 2.8 persons per household and [.33 TVs per
household. 31 TV fires occur per million TV's per annum. However 30-40% of this figure
is excluded because it is thought the primary source of ignition was not the TV, or the fires
were small, not producing smoke and flames beyond the TV. The estimate is thus reduced
ta 20 TV fires per million TVs per annum.

The two cities identify about 16-20 TV fires per million TVs,and 15 TV fires per million
TVs per annum is used in this analysis in order to remain slightly conservative which give
an estimated 420 TV fires per annum with an associated error of -] 0% +530%.

2.10.3.3 Total non-fatal/fatal accidents

There is no central data held on non-fatal/fatal injuries and the available information held
by fire brigades and manufacturers is considered insufficiently accurate to give meaningful
estimates. ‘

2.10.3.4 Timing of TV fires

No information was available.

2.10.4 Trends in TV fires and accident rates

The respondents’ views were that the trend is downward and would tend to reflect the
situation in the rest of Europe given that the market is dominated by 3 of the wp 4
manufacturers to be found throughout Europe.

2.10.5 Nature and severity of TV fires

The Turin Polytechnic report notes that the fire can spread rapidly within the TV set due to
the large amount of combustible materials used in TVs. Furthermore, the thermoplastic
materials that are frequently used in the TV frame means that the fire can rapidly progress
beyond the TV into the surrounding room, if the fire is not contained at its prime source of
ignition.

16 of the fires in the Turin polytechnic report were investigated in depth, identifying the
manufacturer, the type of equipment, and age of the TV. The key data is highlighted in the
following table.



Manufacturer Type of TV Agein | People present | Est damage to
B&W Colour | years | attime of fire property £'s

Company A yes 2 yes £2,000
Company A yes dk yes £4,000
Company A yes 5 no £4,000
Company A yes dk yes £8,000
Company A yes 5 yes £2,000
Company A yes 7 yes £2,000
Company A yes 10 no £2,000
Company B yes 6 yes £30,000
Company B yes dk no £4,000
Company B yes 10 yes £8,000
Company C yes 10 no £4,000
Company D yes yes 15 no £40,000
Company E yes 10 yes £20,000
Company F yes 10 yes £1,000
Company G yes 6 yes £4,000
Company H yes 6 no £1,000
Total 2 14 10 6 £136,000

Source: Turin Polytechnic report,

[+

2.10.6 The key factors affecting the frequency and severity of TV fires

Italy like most southern European countries tend to use less soft furnishings in the home.
This in rum means that TV fires are less likely to lead to extensive damage beyond the
immediate surroundings of the TV.

2.10.7 Main components causing TV fires

TV manufacturers and suppliers in Italy suggest that solder joints in the power supply
circuit, and the fly-back transformer (also known as the line output transformer), should be
considered as high risk areas for potential sources of ignition. In line with measures taken
throughout Europe, one local manufacturer is said to have made improvements through:

a) the use of eyelets in the circuit board and berter soldering techniques.

b) the use of higher quality components in high risk situations. These components would
have higher specifications than previously demanded.

Other causes of TV fires included the stand-by controls, which was thought to be a
potential source of malfunction but this was not supported by any specific examples.
Cathode ray tubes imploding within the TV were also mentioned. If the interrupter switch
{also known as an overload protection switch),fails to operate, it is thought that a fire could
develop. even with the TV switched off as long as it were connected to the mains.
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2.10.8 Known recalls of TV or associated appliances

It is understood that certain TVs have been recalled within the last 5 years. The fault was
in a mains switch.

2,10.9 Recent safety measures and future trends

One manufacturer in Iialy expressed the view that the use of flame retardant materjals was
still an acceptable solution to counter the potential risk of fire in TVs. The issues of

recvelability and emission of toxic gas during a fire was not considered imporzant at this
time.

2,10.9.1 Safety promotions

None known,



2.11 LUXEMBOURG

2.11.1 Legislation

There are no purely national standards for Luxembourg. Only European directives alone
are implemented to cover TVs. The Low Voltage Directive and its amendment have been
fully implemented in line with the time scale demanded. Thers is no requirement for
additional safety legislation conceming any potential fire risk posed by TV fires in
Luxembourg. .

2.11.2 The number of TV fires

No details were available.

2.11.3 Known safety measures

None known.



2.12 NETHERLANDS

2.12.1 Legislation

The Netherlands has implemented the Low Voltage Directive 73/23/EEC  and the
amendment 93/68/EEC in full with no special conditions applied to cover any exceptional
circumstances relating to fire risk in TVs. The certification authority KEMA in :he
Netherlands works very closely with CEBEC in Belgium, implementing the standards and
certification of electrical products. Since there are no major manufacturing plants for TVs
in the Netherlands, CEBEC has taken on role of type certification for this product group
which is then, by arrangement, applicable to the Netherlands. There is no awareness of
any specific plans to introduce further legislation to reduce the risk of TV fires and fires in
ancillary equipment beyond that already covered by EN 60065.

2.12.2 Ownership of TV, sales and related trends

2.12.2.1 Ownership of TVs and future trends

There are currently thought to be about 10.1 million TVs in the Netherlands. 5.3 million
households have an estimated 1.6 TVs per household. Whilst in the Netherlands TV
ownership per household is relatively high, it is unlikely to grow in the short term because,
in the cities particularly, there is a growing tendency towards single-person dwellings. [tis
noted that in north Amsterdam the population has fallen from 90,000 to 80,000 but the
corresponding number of households has increased by 5,000.

2.12.2.2 Location of TVs in the household

Room Ya
Living room 60%
Bedroom 20%
Children’s room/TV room 5%
Other - study, ‘summer house’, caravan, houseboats etc. 15%
Total 100% *

Source: face-to-face interviews

60% of all TVs are thought to be located in the living room, i.c. more than 96% of
household that own just one TV will site it in the living room.

2.12.2.3 Sales of TVs and future trends

TV sales in 1954 were estimated as being 892,000 which was up 5% on the 1993 figure.
Since 1989 the annual sales turnover has grown by 15.8% or an average of 2.6% per
annum. the total market being almost 100% colour TVs. The year-on-vear increase in
video recorders is 4.7%. toral sales being 334,000 per year.
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The percentage splits are as follows:

Colour TV

% of retail sales Trend

14" 26.6% decreasing 1%
20"-21" 33.5% increasing 1-2%
27"-29" 13.8% increasing 1-2%
Other 26.1% decreasing 2%
Total 100.0

Colowr TV % of retail sales Trend
Normal screen 33.1% decreasing 1%
Flarnter squarer screen 66.9% increasing 1%
Total 100.0

Colowr TV % of rerail sales Trend
Mono 51.2% decreasing 0.2%
Stereo 48.2% increasing 0.2%
Total 100.0

Source: Gesellschaft fir Konsumer- Handel- und Absatzwirtschafisforschung (G K, Benelux)

2.12.3 The number of TV fires and associated fatal/non-fatal accidents

2.12.3.1 The number of TV fires and fatal/non-fatal accidents

Estimated number of Number of accidents per
accidents per year million TV
Total TV fires 124 12.9
Non-fatal injuries 15 1S
Fatal injuries 0.8 0.08

Source: Interviews with Central Bureau of Statistics and fire brigades.

Professional and volunteer fire brigades in the Netherlands cover 630 districts. Of these
590 participate in the data collection scheme on which this analysis is based.




2.12.3.2 Total TV fires

Estumated population of Total estimated TV fires | Estimated frequency of fires
appliances in 1994, in in 1994 in 1994 per million
- millions (Av. 1990-94) appliances
{Av. 1990-1994) (Av. 1990-1994)
TVs 10.1 110 10.9
(9.6) {124) (12.9)

Source: [nterviews with Central Bureau of Statistics, GfK and fire brigades.

The statistics were compiled for 5 years between 1990-1994, during which period it is
assumed that the population of TVs in the Netherlands has increased from 9.0 million in
1990 to 10.1 million in 1994, and the average is taken to be 9.6 million.

1990 1991 1992 1593 1994 | Average
Total number of house fires 7556 8139 7588 7750 7420 .| 7691
House fires caused by TVs 110 1533 181 158 130 146
Adjusted estimate (-15%) 94 130 154 134 110 124
Estimated number of TVs 9.0 9.3 9.6 9.9 10.1 9.6
TV fires per million TVs 122 16.3 13.8 15.9 12.9 152
Adjusted estimate (-15%) 10.4 14.0 16.0 13.5 11.0 12.9

Source: Central Bureau of Statistics.

The analysis is based on the statistics produced by the Central Bureau of Statistics (CBS).
The data in tum has been collected from the Dutch district fire brigades. This data covers
about 90% of all the 630 districts. Adjustments have been made to take into account:

a) the shorfall of 10% in the area covered by the statistics.

b) retumns relating to TV fires are thought to be overestimated by approximately 15% with
the inclusion of fires caused or developed by accelerants.

Also. in order to meet the definition of a TV fire, applicable to this report, the average
figure is reduced by 10% to allow for small fires that seif extinguish or do not encroach on
the environment. The net overall reduction is therefore 15% and this is applied to the CBS
figures 10 show the average number of TV fires as 124 per year, and the 1994 figure as
being stiil lower at 110 TV fires per year. These figures are used in this section of the
report and are shown in the table above. The associated error is -10% +10%.

The peak in 1992 coincided with KEMA's investigation into standby units on TVs and it is
thought that publicity surrounding that study may have led to more TV fires than normal to
be registered with the fire brigades at that time.

1990 1991 1992 | 1993

(Newspaper cuttings of TV fires 41 32 70 68

Sourez: Duteh Consumer Safery Unit
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A specialist organisation, Krantenknipselregistratie, recorded a number of articles between
1990 and 1993 about TV fires and produced details for the Dutch Consumer Safety Unit.
It is thought that the newspaper clipping service does well by collecting about 30% of all
TV fires in the Netherlands, considering that nearly 90% of all TV fires are classified by
the fire brigades as 'small’. This information indicates that there are about 100-110 TV
fires per vear; the same order of magnitude as the CBS data. The Stichting Consument en
Veiligheid provided the 68 cuttings for 1993, which were analysed to give some useful
information about the cause and severity of TV fires.

2.12.3.3 Total non-fatal/fatal accidents

Average number Number of

of injuries injuries per

1990-1994 million TVs
Non-fatal injuries recorded by CBS 18 1.8
Non-fatal injuries CBS (adjusted) 12.6 1.3
Non-fatal injuries recorded by PORS 3 0.3
Fatal injuries recorded by CBS 0.8 0.08
Faral injuries CBS (adjusted) 06 0.06

Source: CBS, Stichting Consument en Veiligheid.

The Central Bureau of Statistics database showed 90 non-fatal injuries (18 per annum) over
the last five years, and 4 deaths (0.8 per annum). It should be noted that the reports
submirted by the fire brigades to CBS cover a period up to 48 hours after the attendance at
the fire and therefore provide a reasonably reliable statistic regarding numbers of
hospitalised injuries. However, included in these figures will be cases which may be the
result of a TV fire or implosion, but where the primary source of the fire was something
else. Also injuries sustained in non bona fide fires (i.e. those involving candles
accelerants) may also be included. The CBS data is therefore adjusted downm to take
account of this, reducing the CBS figure by 30% to 12.6 per annum.

The Stichting Consument en Veiligheid (Consumer Safety Unit) conducted a search of its
PORS database for the last 10 years. During last five vears (1989-1994) there are no
records of any injuries caused by TV fires in PORS, but 2 cases are recorded in the
Brandwondenregistratie (which is data supplied by the 3 specialist bums units in the
Netherlands). During the previous five years (1984-1988) there were 3 cases of injuries
caused by TV fires registered by PORS. Hence over the 10 year period, the average
number of injuries in TV fires is 0.3 per annum for the PORS hospitals, This equates to
3.0 per annum for the Netherlands as a whole, since the PORS hospitals represent about
10% of the country's hospitals with accident and emergency units. The reason why this
figure is lower than the CBS estimate is probably due to the recording of TV fires under
electrical appliances in PORS (there is no category for TV fires), whereas the fire brigades’
reports have a specific section for TV fires.

By taking into account the two methods of arriving at the total numbers of injuries,
Sambrook estimates that 12.6 non-fatal injuries per annum is realistic and possibly slightly
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conservative. Appiving e same procass to fatal injuries, Sambrook estimates these as 0.6
per annum: i.e. 0.06 per million TVs per annum.

2.12.3.4 Timing of TV fires

00.01-06.00
6%

18.01-24.00
36%

06.01-12.00
18%

1
12.01-18.00
0%

Time at which TV fires occur

Source: Cenrtral Bureau of Statistics.

36% of TV fires occurrad between 18.00 and midnight, and 42% of injuries occurred
during this same period. However 50% of the fatalities occurred in the six hours between
midnight and 06.00, when only 16% of fires started.

2.12.4 Trends in TV fires and accident rates

The CBS data, adjusted by Sambrook, shows that there are on average 124 TV fires per
year, having risen from about 94 TV fires in 1990 to a peak of 154 TV fires in 1992. The
trend is downward with a fall of nearly 30% in the number of TV fires reported in the two
years since the peak. However the level of injuries has remained fairly constant at about
15 per annum over the last four years, showing no sign of change in the short term.

2.12.5 Nature and severity of accidents

Estimated number | Number of incidents | Estimated
of incidents per permillion TV % of total
annum population TV fres
Fire restricted to the TV 37 3.85 30%
Fire extended to the environment 75 7.80 60%
and causing damage to property
Fire extended bevond TV and causes 12 1.25 10%
extensive damage to the property ,
Total 124 12.9 100% 4

Souree: Central Bureau of Statisties (CBS). interviews with fire brigades.
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The previous table shows the average incidents over the 5 years 1990-1994, when it was
assumed that the average population of TVs was 9.6 million. The severity of fires is a
qualitative estimate given by fire brigades. More than half of the fires are thought to
spread beyond the TV set and cause damage to property surrounding the TV. However, all
of these are stil] classified as ‘small fires' by the fire brigades. Less than 10% are thought
to be large fires spreading throughout the whole property and causing extensive damage, or
occasionally, total destruction of the dwelling.

1990 | 1991 1992 1993 1994 | Average
Total number of 1V fires 110 153 181 158 130 146
Total damage caused by all TV | 4.15 4.72 5.57 5.49 429 4.84
fires (Hfl millions)
Average cost of damage caused per TV fire Hfl 33,150 (£12,750)*
note: *£1 = Hf12.6

Source: Central Bureau of Statistics (CBS).

QOver a 5-year period (1990-1994) there have been an average of 7,691 house fires per year,
causing an average of Hfl 21,250 (£8,175) damage per house fire. During the same period,
CBS recorded an average of 146 TV fires per annum (124 per annum Sambrook adjusted
estimate), causing total damage of Hfl 4.84m per year; i.e. Hfl 33,150 (£12,750) per TV
fire. This suggests that TV fires generally cause approximately 50% more damage than the
average fire in a house. This is consistent with the fire brigades’ view that once TVs catch
fire, the flames can readily spread beyond the TV to the surrounding environment because
the TVs are often close to flammable furnishings in the living room.

2.12.6 The key factors affecting the frequency and severity of TV fires
The key factors affecting the frequency of fires in the 1980s are thought to have been:

a) Poor design of circuit layout in early TVs.

b) Lack of complete understanding of the effects of electromechanical stress and ageing in
solder joints as regards joint failure and arcing.

¢) Consumer ignorance, for example, having TVs built into wall units and cupboards,
thereby restricting ventilation and increasing the risk of fire due to overheating.

The seventy of fires was viewed in different ways by the fire brigades and manufacrurers.
The sequence of events that fire brigades describe in the development of a fire involves the
ignition of dust which could have built up in older TVs over a number of years. The
manufacturer, on the other hand, sees the potential risk coming from arcing in crystallised
solder joints creating heat which in turn causes a breakdown in plastic components. This
breakdown releases gases, which then ignite allowing the fire to take hold.
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2.12.7 Main compenents causing TV fires
The main causes of TV fire is considered to be:

Solder connections Poor or crystallised solder connections in the high power side of the
TV are considered to be the main sources of arcing, which can in tumn lead to an ignition.
Arcing in these joints is thought to account for possibly 60-80% of primary ignitions in TV
sets that catch fire.

On/off switch Mains switches of 15 years ago gave rise to problems where the unit was
connected to the circuit board by wires. Repairs were carried out at the time as and when
failures occurred but the experience brought about a design change that incorporated the
switch onto the main board.

Mains filter The mains filter has been known to break down under abnormal mains supply
conditions. The solution was to use a higher specification component at this point in the
circuit to cope with a wider range of conditions.

Standby unjt/remote control within the TV The fire brigades and technical investigators
developed the view in 1991/2 that an increasing number of TV fires was being caused by
standby units in TVs igniting and setting fire to the TV housing. This led the test house
KEMA. in early 1992, to undertake an investigation of the phenomena. KEMA received
approximately 300 calls from the public for further information. About half of these
callers reported a fire or primary ignition of some sort in the TV. 230 consumers were then
sent a questionnaire to {ill in, of which 180 were returned for analysis. In addition to this
analysis KEMA also tested a number of products that were on the market, under laboratory
conditions. in order to determine how such fires occurred. KEMA's conclusion was thart
the standby mode was not dangerous.

Manufacturers do not entirely rule out the possibility of standby units fatling, and causing
TVs to ignite. but they see other areas as presenting a higher risk and have developed
programmes to reduce these levels to a minimum.

2.12.8 Known recalls of TV or associated appliances
One supplier is thought to have withdrawn product from the Dutch market, but there is no
confirmation that a full and total recall programme was undertaken.

2.12.9 Recent safety measures and future trends

10 years ago the preferred solution to the problem of TV fires was to eliminate flammable
material and introduce fire retardants to the areas of highest potential risk. This has now
been recognised as only one of a number of aiternatives. The current thinking by the
[ntemational Electrotechnical Committee (IEC) is to reverse this rend and, under some
pressure from the environmental lobby, form a policy that acknowledges the potential risk

of fire. but that restricts the spread of fire by isolating compenents spatially within the
structure of the TV,
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Even given the increased power demands of the high quality, multi-functional TVs at the
top end of the market, manufacturers see an overall downward trend in power consumption
for standard TVs which is expected to result in an even lower risk of fire. [n the fully
powered state acceptable power levels are seen as being:

Type of TV Power consumption
Portables 50 watts
Standard 50-34 cm (207-21") 80-110 warts
Large screen 72 cm (29"+) 140-180 watts

and the associated standby levels being 5-15 watts.

There is also a better understanding of the relationship between the thermal coefficients of
components and connectors which must be balanced in order to avoid a build up of energy
i.e. heat in the circuit. This now appears to form an integral part of the thinking at the
design stage of a TV.

Another comment that was made by one of the fire brigades was that it should not be too
difficult, in product development, to incorporate a smoke alarm into the TV housing that
would alert owners at a very early stage to the potential development of a TV fire.

2.12.9.1 Safety promotiom'

In 1994, Den Haag undertook a local PR exercise for the Den Haag citizens, following
discussions with two other major fire brigades (Rotterdam and Amsterdam). The safety
promotion consisted of PR promotion of TV news programmes, radio programmes, and
articles in the newspapers. PR officers also talked to people that had experienced a TV
fire. Over 1,000 people contacted the Den Haag fire brigade for information in a 2 year
period, following the safety campaign.

1
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2.13 PORTUGAL

2.13.1 Legislation

The Portuguese legislation concerning electrical safety for low voltage equipment (TVs) is
covered by the Decree-Law 117/88 of the 12th April which put into force the Eurcpean
Low Voltage Directive 73/23/EEC. All manufacturers and importers of TV sets, remote
controls, VCRs and other similar equipment must comply with EC norm EN 60063 and
produce a signed letter with the certificate of compliance. Any future changes in
legislation will be in line with EC directives.

2.13.2 The number of TV fires

No data, idemtifying the number of domestic fires caused by electronic consumer products.
was identified, and respondents interviewed doubted if such data exists.

However, the Instituto do Consumidor was able to interrogate its EHLASS database, and
identified 7 cases of injuries caused by TV fires for the 8 year period 1987-1994, i.c. an
average of 0.9 non-fatal accidents per annum. The EHLASS hospitals in Portugal are
thought to represent about 5% of the population, which would indicate that there are an
estimated 18 non-fatal injuries per annum throughout Portugal. The number of accidents
over the last 8 vears has remained constant. This represents 4.0 non-fatal accidents per
million TV sets, based on 3.0 million households having 1.3 TVs per household.

Although the database (7 cases) is very small, analysis of these cases shows the following.
$7% of the victims were male, 43% were female. 4 accidents happened in the living room.

| in the kitchen and 3 in the ‘house’ location not mentioned. Three of the cases stated that
the TV exploded. and four cases stated that the TV caught fire,

Age Number of [njury Number of
victims (%) victirns (%a)
0-17 0(0%) Burns 4 (38%)
18-30 3 (42%) Burns/fracture 1 (14%)
31-39 2 (29%) Smoke "1 (14%)
60+ 2 (29%) Cuts/abrasions 1 {14%)
Toral 7 (100%) Total 7 (100%)

Source - EHLASS.

Two of the victims were hospitalised (an 81 year old with bums and fracrures from a fall, a
25 year old with burns from the imploding/exploding TV), one victim with bums was
referred to an extemnal consultant, three victims were given initial treatment and then
discharged, and one victim was referred to her GP.

2.13.3 Known safety measures

None idznrtified.



2.14 SPAIN

2.14.1 Legislation

Spain does not operate any systematic physical controls or checks on TVs, because fires
and explosions in TV sets are not considered to be a problem area of any significance. The
EEC directives and norms have been adopted and manufacturers and importers are required
to comply with them.

2.14.2 The number of TV fires

No details available.

2.14.3 Known safety measures

None known.



2.15 SWEDEN

2.15.1 Legisiation

On the | January 1995 a new Swedish inspection procedure for electrical equipment came
into force in the form of the National Electrical Safety Board Regulations, ELSAK-FS
1994:9. The inspection procedure is based on the EC Low Voltage Directive, LVD
73/23/EEC and the revision that was made through the general supplementary directive
93/68/EEC. In Swedish legislation the interpretation of the directives take the form of the
Electricity Act, the electrical ordinance and the National Electrical Safery Board's
electrical equipment regulation.

During the transitional period 1995 and 1996, the earlier ELSAK-FS 1993:14 and the new
ELSAK-FS 1994:9 are alternatives for each other. However only one of the alternatives
may be implemented and that must be implemented in full. After the Ist January 1997
only ELSAK-FS 1994:9 will apply.

ELSAK-FS 1994:9 requires a manufacturer’s declaration of conformity and associated
technical file, an assurance of internal production control, and CE conformity marking for
a product to be placed on the market.

ELSAK-FS 1993:14 (valid only until the end of 1996) requires a manufacturer’s
declaration of conformiry and associated technical file assuring compliance, or SEMKOQO's
‘S’ mark, or certification from a notified body.

According to the Swedish electrical equipment ordinance all electrical equipment shall
comply with good engineering practice in safety matters in force within the EU/EEA.
Brefly, neither persons, nor domestic animals, nor property shall run the risk of being
injured or damaged because correctly installed, operated and maintained electrical
equipment proves to be dangerous. Danger shall not arise through the contact with live
parts, inadequate insulation, mechanical defects, fire or the inability of the material to
withstand the climate. A product shall also be capable of withstanding ail predictable
stresses o which it could be subjected, such as overloading, if other faults should occur.

2.15.2 Ownership of TVs sales and related trends

2.15.2.1 Ownershipof TVs

There are 6.5 million TV sets in Swedish households. The total population of TVs is
probably around 7.5 million, if TV sets in hotels, airports, hospitals, jails and other
institutions are included. There are 4.1 million households in Sweden having an average of
1.5 TV sets per household.
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2.15.2.2 Location of TVs in the household

Room %
Living room 65%
Children's room/TV room 10%
Bedrcom 10%
Other - study, ‘summer house’, kitchen etc. 15%
Total 100%

Source: Interviews with respondents

Since the early 1990s there has been a reduction in the number of TVs located in confined
spaces such as on bookshelves, or in cupboards, reducing the possibility of a fire caused by
poor ventilation and consequent overheating.

2.15.2.3 Sales of TVs and future trends

Sales for 1994 were 530,000 units. The sales figure is increasing at 3-4% and it is
envisaged that it will reach 600,000 per annum by the year 2000. The estimated life of a
TV set is thought to be about 12 years. The sales figures show that TV ownership is
therefore only growing very slowly.

The variety, selection, presentation and merchandising of TVs is considered to lag behind
the UK. In the TV world Sweden is not considered a trend-setter but more a follower.
However, Sweden is a leader in safety matters and ensures that TVs that enter its domestic
market are suitable and reach the required levels of safety.

Consumers are purchasing more larger models per year as the main set, whilst sales of the
smaller 14" portable models for the children’s’ room, kitchen, bedroom and the summer
cottage, which is very important in Sweden, are static at about 25%.

Colouwr TV % of retail sales Trend |,
14" 25% Static
20"-21" 30% Static
27"-29" 35% Increasing
Other 10% Increasing
Total 100%

Source: Manufacture estimates
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2.15.3 The number of TV fires and associated fatal/non—fatal accidents

2.15.3.1 TV fires and fatal/non-fatal accidents

Estimated number of | Number of accidents per
accidents per year million TV
Total TV fires 80 12.3
Non-fatal injuries 20 3.1
Fatal injuries 1 0.15

Source: fire brigades, face t0 face interviews.

2.15.3.2 Toral TV fires

Estimated population | Estimated frequency of | Total estimated

{million) fires per million units | fires per annum
TV's 6.5 12.3 20
Videos/satellites, n/a n/a n/a

erc.

Source: Swedish Fire Protection Agency, fire brigades, Electrical Safecy Board, SEMKOQ.

Ciry Population | Househeids Estimated | TV firesper | TV fires per
numberof TVs | ' year million TV sets
Stockholm 704,000 328,000 520,000 10 19.2
Gothenburg | 425,000 198,000 314,000 4 12.7
Maimé 260,000 121,000 192,000 2 10.4

Source: Swedish Fire Protection Agency, fire brigades, Electrical Safety Board, SEMKO.

The Swedish Fire Protection Agency identified 16 fires caused by TVs in three major
conurbations in Sweden. The population that is covered in these three cities is 1.4 million
(16% of the total population). Using this figure of 16 TV fires as the basis, and
extrapolating, the total number of TV fires for the whole of Sweden is 101. This is likely
to be an over-estimate, because some TV fires are recorded when they are not the prime
source of ignition, or self extinguish without developing beyond the TV, The figure is
therefore reduced by 20%, to remain conservative, and the estimated number of TV fires is
calculated to be 80. This correlates well with estimates given by the Electrical Safety
Board and SEMKO who thought that 70-100 fires per year would be a reasonable estimate.
The error band is probably -15%+25%.

From | January 1995 the Fire Brigades, Electrical Safety Board, SEMKO are sesking to
identify TV fires separately. These statistics will become available in 1996, but currently
the best estimate is used; 80 TV fires per year.




2.15.3.3 Total non-fatal/fatal injuries

City Estimated TV fires per | TV fires per Non-fatal injuries
number of TVs year million TV per year
_ sets
Stockholm 320,000 10 19.2 7
Gothenburg 314,000 4 12.7 0
Malmé 192,000 2 10.4 0

Source: Swedish Fire Protection Agency, fire brigades.

Neither Gothenburg nor Malmé recorded any incident involving injury, but Stockholm
indicated 7 injuries. If this figure is applied to the country as a whole the upper estimate
would be 60 cases of non-fatal injury per year. However this figure is reduced by 50% to
allow for possible overestimates by the Swedish Fire Protection Agency and the basis of
the input is reduced to 2-4 per year, i.e. a total of 20 per year, -15%+70%, for all Sweden.

[n more than 95% of cases injury is considered to be derived from the inhalation of toxic
fumes, and less than 1%, from bums.

Fatal iniuri
City Estimated TV firesper | TV fires per Fatal injurtes per
number of TVs year million TV year
- sets
Stockholm 520,000 10 19.2 0
Gothenburg 314,000 4 12.7 0
Malmé 192,000 2 10.4 0

Source: Swedish Fire Protection Agency, fire brigades.

None of the fire brigades reported (through the Fire Protection Agency) any deaths in TV
fires. Details of incidences reported in Sweden were taken from press reports. During
1993/4 two reporters from Svenska Dagbladett (the largest Swedish national daily)
recorded 10 deaths that were attributed to TV fires, seven deaths in 1993, one incident
claiming the lives of 2 man and his four sons, and they reported another three deaths in
1994. Further investigations indicated that, in each of these two years, only one death was
likely to be as a direct result of a malfunction causing the TV fire. The more conservative
figure of 1 per year is therefore used.



2.15.3.4 Timing of TV fires

time 00.00-06.00
- 5%

time 06.01.] 2.00

15%
time 18.01-24.00
33% -
time 12.01-18.00
25%

Time at which the TV fire occurred

Source - Elecrrica) Safery Board: SEMKO.

In the absence of precise information about the times of the fires, the previoys c
based on respondents’ qualitarive estimates,

2.15.4 Trends in accident rates

The population of TVs is assumed to have grown between 1980-84 (5.0 million
1985-89 (5.5 million sets), and 1994 (6.5 million sets),

Over this period the number of TV fires is thought to have decreased by about 50%. &
1989 there has been a major reduction in the number of TV fires, because many o

for smdying TV fires, in a town called Willingby. This model is representative of an &
of Stockholm equivalent to 3.5% of the Swedish Population. Within this area any incide

relating to TV fires is being carefully recorded and investigated. The 1995 report
expected to be produced in early 1996,
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2.15.5 Nature and severity of accidents

Nature of fire % of all fires | Average cost per incident
Fire restricted to the TV 30-40% SEK10,000-12,000
Fire extended to the environment and 40-50% SEK50,000-200,000

causing damage to property

Fire causing severe damage to the room | less than 10% SEK200,000-500,000
and property

Fire causing major damage to the entire | less than 5% SEK500,000-1,500,000
dwelling

Fire completely destroying the dwelling | less than 5% | more than SEK1,500,000

Source: Fire Brigade, Electrical Safety Board, insurance companies.

When the TV is attended, incidents are most frequently stopped or contained by the viewer
who sees, hears or smells the fire. In cases where it is recorded the majority of incidents
involve minor damage to the set and surroundings, mostly smoke damage. Based on 30
fires per year the expected loss due to these fires could be set at about SEK 15m-30m
(£1.4-2.9m).

2.15.6 The key factors affecting the frequency and severity of TV fires
[t is thought by respondents that 70% of incidents occur in TVs more than 6 years old.

Ageing of the components can be a factor, but more particularly the soldered joints, which
crystallise and break down are thought to be at fault. SEMKO points out that the life of 2
set would be twelve years (13,000 hours) under periods of normal use of several hours
each day. However sets which are left on from seven in the moming until eleven at night
are going to have accelerated ageing, and those sets which are left on stand-by twenty four
hours a day could have their life further reduced. exposing themselves to a greater risk of
failure.

Plastic casings can increase the rate of progress of a fire when ignited. They can also
release toxic gases when buming. An investigation followed by Svenske Dagbladett
showed that a TV set could tumn into a roaring fire in just 2 minutes. Fire retardant
materials are being used in TVs to inhibit the spread of fire, but the toxic gases produced
when they do burn or char continue to cause an additional potential hazard,

It should be noted that SEMKO says that there is no evidence to suggest that stand-by,
VCRs or satellite systems have any detrimental effects on a TV that could produce a fire,
nor have they found that dust, in itself, can cause a fire. Also an observation in August

1994 showed that 80 TV sets were damaged by a lightning strike, but none resulted in a
fire.

2.15.7 Main components causing TV fires

SEMKO is the organisation that is called to .invcstigatc and to discover the origin of all
reported TV fires. but frequently the TVs are so badly damaged that it is not possible 1o
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accurately determine the cause of ignition. SEMKO state that whilst several components
are suspected, their findings, afer investigating hundreds of TV sets, are inconclusive.

In the first six months of 1994 SEMKO investigated the remains of 28 TV sets involved in
fires. Of these 28 TV sets:

11 were totally destoyed.
10 were not considered to be faults in the TV.
7 sets had a malfunction.

The most significant causes of fires were:

Salder Joints - SEMKO points out that although it appears that components are causing TV
fires the real reason is probably related more to the quality of the soldering. Before 1989
there were cases of arcing between the cracks in soldered joints, and overheating in the
power circuits. It is known that solder ages and there is a break down due to crystallisation
beneath the surface of the solder, which can usually only be seen by X-ray. The exac:
reasons for this breakdown are still unclear, and soldering should still be considered a
potential risk area. SEMKO suggested that improved soldered connections could be
subject to special testing and certification.

Mains Switch - This is a part that can wear out and can develop arcing. The mains switch
was the cause of a recall programme which affected some ranges of TVs sold in Sweden.
The problem was resolved by replacing the switch in the then current models and
introducing a new design. Normally this switch should withstand 2 slow bum test as
specified in the norms. When there is a failure in the switch there should be no spread of
fire. If the switch has been located close to heat sensitive plastic or wiring the potential for
a fire exists. The positioning of this switch is now therefore carefully studied at the design
stage of a new product.

ig v - SEMKOQO consider that most component related
problems have been resolved, but that there is still a risk where high energy levels are
present, €.g. in the larger modem TV sets.

Capacitors - The [TTs filter capacitors that were used from 1978-1984 were subsequently
found to be unable to withstand the peaks in the mains supply and in' the mid 1980s a
Europewide recall of 150,000 sets from various manufacturers was undertaken. The
problem was resolved by using a more robust component.

Other comments - An additional, non-specific, comment was that the quality of repairs
made to ageing TV's might affect the incidence of fires but no data was available to make a

quantifiable assessment.
2.15.8 Known recalls of TVs and associated appliances

There have not been any recalls of TV products specific to Sweden, but any Europewide
recalls are also thoguht 1o have been carried out in Sweden as wetl.



2.15.9 Recent safety measures and future trends

It has been suggested that the only safe way to switch an unattended TV off is to remove
‘the plug, but the action of plugging and unpiugging may just transfer the probler to
another component in the power supply chain.

Consumer safety is considered an important priority and all the authorities concerned, Fire
Brigades, Electrical Safety Board, Auditing Committee for Electrical Fire Protection, and
SEMKO, as well as manufacturers. The establishment of a controlled consumer modet (at
Willingby), is expected to define and measure the problem of TV fires more accurately.

The development of wall mounted TVs is thought to offer an important alternative to the

standard TV set. These sets do not require a conventional cathode ray tube and thereby
avoid the use of certain high voltage componentry.

2.15.9.1 Safety promotions

Specific safety promotions covering TV fires have not been developed by the fire brigades
nor by the Electrical Safety Board.

Public awareness of the problem of TV fires is confined basically to the manufacturers’
operating instructions, and occasional articles appearing in the press.
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2.16 UK

2.16.1 Legislation and safety measures

TVs are governed by standard safery measures across Europe based on EC Directive
73/23/EEC, which is the harmonisation of the laws of Member States relating to electrical
equipment designed for use within certain voltage limits. TVs have to comply with this
law. 73/23/EEC was amended in 1994 to introduce the CE marking, which is an absolute
requirement from Ist January 1997. In addition TVs must conform with the EMC
directive by the end of 1995.

Organisations and test houses approve TVs and TV components according to European
standards and also carry out factory checks and product checks in the market place. Such
bodies operate throughout Europe with reciprocal acceptance of approvais. Such type
approval is undertaken by the manufacturers on a voluntary basis.

Non-approved products and components from third party suppliers tend to be cheaper in

the UK market, because manufacturing costs do not involve the cost of obtaining test
house approvals.

2.16.2 Ownership of TV, sales and related trends

2.16.2.1 Ownership of TVs per household, location of TVs and their average iife

TV ownership by % households in the UK
Product 1989 1990 1991 1992 1993 1994
[TV 98% 98% 98% 98% 98% 98%
2TVs 34% 2% 34% 35% 36% 36%
3+TVs 13% 15% 13% 15% 17% 16%%

| Total number of TVs million | 38.6 | 39.0 | 397 | 402 | 40.0 [ 405

Source : GfK Home Audit, BARB Escablishment Survey March 1989-93, & June 1994

The average number of TV is 1.8 per household, with growth af less tha‘n [% per annum.
The forecast for the next 3 years is similar.

The average life of a TV is estimated at 10 years. The industry believes that most
consumers will buy a new set if something goes wrong rather than get it repaired.

' 2.16.2.2 Location of TVs in the household

About 70-80% of TVs are thought to be in the lounge/living room, with 15-20% in
bedrooms and 10-15% in kitchens.



2.16.2.3 Number of colour and black & white TVs in the UK

1989 | 1990 | 1991 | 1992 ] 1993 T 1594

Colowr TVs million 38.0 38.1 393 39.7 39.8 40.4
% households 95% 94% 96% 96% 97% 98%
Black/white TVs million 0.6 0.9 0.4 0.4 0.2 0.1*
% households % 4% 2% 2% 1% <0 1%
| Total TVs million f 386 | 3950 | 39.7 | 401 | 40.0 [ 405 _|

Note: *The number of biack and white TVs is estimated for 1994,

Source : GfK Home Audit, BARB Establishment Survey March 1989-93, & June 1994,

Colour TVs are dominant in the market. It is assumed that households which have a black
and white TV have only one. Large screen black and white TVs are no longer available as
they have not been made in the 1990s. Portable black and white TVs are still made, albeit
in small numbers, and tend to be imported. The main market for black and white TVs now
is for close circuit security systems.

2.16.2.4 Number of TVs with Teletext

1989 1990 1991 1992 1993 1994
TVs with teletext million 5.8 6.9 7.4 8.8 10.7 11.7
% households 27% 32% 34% 40% 48% 32%
% growth per annum 19% 7% 19% 22% 10%

Note: Assumnption - | TV per household has Teletext.

Source : BARB Establishment Survey March 1989-93, & June 1994,

The minimum number of TVs with Teletext in 1994 is about 11.7 million. The population
of TVs with Teletext has risen by an average 15% per annum over the past 5 years,
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2.16.2.5 Number of TVs with remote control

1989 1990 1991 1992 1993 1594

TV + remote control! 15.0 16.5 17.8 19.7 21.7 23.7
miilion

% households 54% 59% 63% 69% 753% 81%

% growth per annum 10% 8% 11% 10% 9%

Note: It is estimated |3 TVs per household with remote control.

Source : BARB Establishment Survey March 1989-93, & June 1994,

In 1994 the population of TVs with remote control is estimated to be 23.7 million. The
number of TVs with remote control has risen on average 10% per annum over the past §
years.

The consumer rarely tums the TV off at the mains. Most are designed to be used on

standby, and it is believed in the industry that many consumers now leave the TV on
standby all the time.

2.16.2.6 The number of VCRs

1989 1990 1991 1992 1993 1994
YCR {video) 11.5 12.7 13.5 14.3 16.0 16.7
% households 34% 39% 62% 65% 72% T74%
% growth per annum 10% 6% 6% 12% 4%

Note: Assumption - households with 2 VCR have at least one TV.

Source: BARB Establishment Survey March [989-93, & June 1994,

There is a2 population of at least 16.6 million VCRS,-Lhat has been growing, on average
7.5% per annum over the past 5 years.

2.16.2.7 Cable TV

1989 1950 1991 1992 1993 1994
All cable million 0.28 0.34 0.41 0.54 0.64 0.86
% households 1.3% 1.6% 1.9% 353% | 2.9% 3.8%
% growth per annum 21% 21% 32% 19% 34%

Note : the above figures refer 1o houscholds connected to cabie, not hames which are passed by cable,

Source: BARB Establishment Survey March 1989-93, & June 1994,

Cabte TV has increased by an average of 23% per annum, directly comparable to the
increase in areas with access to cable.
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2.16.2.8 Satellite TV

1989m | 1990m [ 1991m | 1992m | 1993 m | 1994 m
Satellite n/a 0.924 1.563 2.434 2.223 2.836
% houscholds n/a 4.3 12 1.1 10.0 12.6
% growth per annum n/a + 69% + 56% - 8% +28%

Source: BARB/ITC,

The population of satellite systems has risen by an average of 36% per annum over the past
4 years.

2.16.2.9 The nature of the market for TVs in the UK

The market for TVs is pan-European with the same or similar models sold throughout
Europe. Companies have rationalised their manufacturing plants, reducing the numbers
wherever possible, whilst retaining consumer/technical services in each individual country.

Far East manufacturers also produce for European companies, and many of the multiple
rewail chains. Anti-dumping tariffs have led to a reduction in the proportion of imports
from the Far East, although these still account for about 40-30% of the market.

Colour TVs with self tuning and remote control devices have become standard in the UK

market incorporating several of the advances in micro-technology that were developed by
the computer industry in the 1980s.

2.16.2.10 Current sales by size of TV, and trends

Size TVs million (%) | % remote control % Teletaxt
Small screen up to 17"/pontable 1.40 (42%) 90% 30%
Large screen 20"- 25"+ 1.46 (43%) 98% 3%
Large screen 26” + 0.5 (15%)
Total 1994/5 sales (12 months) 3.36 (100%) 95% (3.18m) 36%{1.22m)

Source: GfK., manufacturers.

The market for TVs is considered to have matured, having never recovered from its peak of
4.4 million units sold in 1988, (which was also the period around which most TVs affected
by product recalls were sold). Sales of small screen have fallen by 20% from 1.74m TVs
in 1994, whilst sales of large screen have risen by 5.5%.

Sales tend to rise and fall with the economy and are forecast to rise by only 1-2% to 3.4
million sets by the vear 2000.
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Very large screen TVs (26" +) account for 15% of the market. 0.5 million sets per annum,
About 25% of current sales are of stereo TVs. DPL (Dolby Pro-Logic) TVs are expected
to take 5.5% of the market in 1993, nearly double 1994 sales. However its attraction is
limited as many consumers dislike surround-sound TVs and, in particular, the need for
extra speakers and cables.

2.16.2.11 The main manufacturers/suppliers

1.2-1.3 million (45%) TVs come from the Far East, e.g. from Malaysia, Thailand, China,
Korea, Taiwan, taking at least 40% and perhaps as much as 50% of small screen and 21"
sectors of the market. These tend to be cheaper models. '

Total UK production approaches 6 million sets of which 60% is exported. The market
leader in the UK has sales of about 500,000 TVs per annumn. It's UK plant is considered
the largest TV factory in Europe, manufacturing about 1 million sets per annum.

2.16.2.12 Future trends in the types of TV and associated products sold

i) One touch mning A growing number of manufacturers are now fitting auto-installation
systems, or one touch tuning, such that the TV automatically tunes itseif to all available
stations, and also labels them in order, i.e. with BBC 1 on 1.

i) Digital broadcasting The BBC has commined itself to digital broadcasting. However
the growth of this will depend on affordable product being developed, and manufacturers
are unwilling to invest too greatly until they see it supported by the government, because of
the technical, political and financial commitments involved.

tii) Home cinema The industry hopes that home cinema will help to re-generate the
market, although in a niche sector. More than one manufaurer is committed to home
cinema TV with wide screen format, and it is predicted that over half of the new TVs will
have 16:9 screen formats by the year 2000. One 16" model, selling for under £400, is
targeted at the video game market. However the video game market is also in the
doldrums, and newly launched consoles will not necessarily revive it sufficiently. Mid-
size home cinema TV are priced around £800-£1000, whilst the very large screen TVs are
more expensive at £2000-£2800.

iv) Wall hanging TVs 20"-50" wall hanging TVs for consumer use are planned for launch
late 1996.
v) Low vojtage standby Some manufacturers are trying to reduce power consumption

whilst the TV is in the standby mode.
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2.16.3 Incidences of fire involving TV and ancillary equipment

2.16.3.1 The number of TV fires and associated non-fatal/fatal accidents

Estimated number of Number of accidents
accidents per year per million TVs
TV fires 333 82
Non-fatal casualties 25 0.62
Fatal casualties 3 0.07

Source : HASS/HADD records, FDRI reports 1992,

The FDRI reports record 436 TV fires per annum, resulting in approximately 25 non-fatal
casualties and 3 fatalities. However to relate to the definition of a fire as used in this report
the number of 'slight fires' has been taken into account, and the overall number reduced by
20-25% to 333, which is the figure used in this section of the report.

2.16.3.2 The number of TV fires

The overall number of TV fire incidents is rising very slowly. When normalised to give
the number of fires per millions TVs, the number is reasonably static at an average of 333
per annum. This equates to about 8.2 fires per million TVs in the UK.

436 TV fires were identified in Home Office statistics/FDR1 1992. Examinations of 107
cases gave 5 where there were exclusions (1.1%) , and the number of fires (436) is reduced
to 430. The Fire Statistics Office at Garston, Watford, confirmed that 430 is typical of the
number of incidents involving TV fires each year, This was further reduced as described
above to give a conservative figure of 333 TV fires per year. '

The TV industry perceives that TVs are not the main cause of the fire, except for known
product recalls. The industry believes that fire officers remember TV as being the cause
of fires in the past and continue to autribute the cause of fires to TVs, even though the
products are considered less likely to catch fire. without an external source of ignition.
Based on their own internal investigations of TVs which have caught fire, the TV industry
believes that only 1 fire in 10 was actually the fault of the TV, ie. about 30-40 fires per
annum.



2.16.3.3 Trendsin TV fires

1989 1990 1991 1992 1993
Number of TV fires FDRI 421 41t 428 430 436
TV fires Sambrook sstimates 322 314 327 328 333
Population of TVs 38.6 39.0 39.7 40.2 40.0
Fires per million TVs (based IR 10.5 10.8 10.7 10.9
on FDRI reports) ‘
Fires per million TVs 3.3 8.1 8.2 8.2 83
(adjusted for bona fide fires)

Source : Home Office Fire Statistics, GIK Home Audit.

The FDRI records show the number of TV fires is reasonably static at about 11 per million

TVs. This figure is adjusted down by 20-23% to give a more conservative 8.2 TV fires per
million TVs.

2.16.3.4 VCR fires

A print-out of the cases involving VCR fires for FDR1s 1992 showed a total of 25 VCR
fires. 16 cases, (64%) were examined in detail, and 3 were excluded. Probably another |
case would be excluded if all 25 fires were examined. This gives 21 genuine VCR fires.
Only | of the actual fires caused non-fatal casualties, and there were no fatalities.

2.16.3.5 Comparison of the number of TV and VCR fires

TVs VCRs
Number of fires 430 21
Number of fires Sambrook estimate 333 16
Population of appliances millions 40.0 14.3
Fires per million appliances 10.7 1.3
Fires per million appliances Sambrook estimate 8.3 1.1

Source: FDR1 reports.

This compares the number of TV fires with the number of VCR fires from FDRI1 reports
and shows the result of adjusting numbers in line with Sambrook estimates.



2.16.4 The number of non-fatal and fatal injuries and trends

2.16.4.1 The number of non-fatal injuries and trends

Based on HASS and FDRI1 reports there are at least 23 and possibly as many as 38 non-
fatal casualtes resulting from TV fires. 25 non-fatal casualties per annum is used in this
report and may be slightly conservative.

Method 1 (HASSY
1982-1992 Non fatal injuries *n.m.f. | Total non-fatal injuries HASS
11 year average 1 234 23.4 per annum

note; *n.m.f. is the national multiplier factor

Source: HASS.

The HASS data, which excludes malicious or criminal damage, house fires, accelerants,
electrocution, over a 11 year period 1982 - 1992, provided a sample of 11 cases, i.e. | per
annum. These figures were analysed by calendar year for ease of comparison. Multiplying
by the national multiplier factor gives a total of non-fatal casualties of 23.4 per annum,

Method 2 (Home Office Fire Statistics)

Analysis of FDRI cases involving non-fatal casualties in TV fires showed that there were 7
casualties known to have gone to hospital, and a further 21 people were involved in
moderate and severe fires, and it is likely that some (but not all) may have gone to hospital,
and 2 were unknown, so that as many as 38 non-fatal casualties, i.e. an average of 23,

It should be noted that the Home Office figures for 1992 indicated that there were 100 non-
fatal casualties. 31% were excluded because TVs were not the cause of the fire, and a
further 31% were excluded because they were not taken to hosputal, declined treatment or
were treated at the fire.)

1989 1990 1991 |.1992 1993
Number of TV fires FDR1 421 411 428 430 436
Number of TV fires (adjusted) 322 314 327 328 333
Injuries given on FDR1 (76) (117 (101) (100} (146)
Injuries in bona fide TV fires FDRI 18 27 23 23 33
Non-fatal injuries per million TVs 0.5 0.7 0.6 0.6 038

Source: FDR1 reports.

The average number of injuries is 25, i.e. 0.62 per million TVs, but showing a slightly
rising trend. The HASS data, however, was erratic and the number recorded was very low.
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2.16.4.2 The number of fatal injuries and trends

Based on HADD and Fire Brigade statistics, there are between 2 and 4 fatal injuries per
annum resulting from TV fires; 3 per annum is used.

Method { (HADD)
1983-1991 Fatal injuries HADD Total fatal injuries UK
9 year average 1.7 1.8 per annum
Source: HADD.

HADD figures account for all deaths in England and Wales, representing 92% of the UK
population. Therefore the HADD figure is increased by 8% for the whole of the UK.

ethod 2 (H Nffice Fire Statistics
On average there are 4 fatalities per annum based on Home Office Fire Statistics.

Examination of the three fatalities in 1992 showed that they were all genuine cases and
involved severe or moderate damage to the property.

1989 1990 1991 1592 1993
| Fatal injuries 5 2 8 3 4

Source : Home Office Fire Statistics.

Examination of Home Office Fire Statistics from 1983 to 1991 indicated that fatalities are
very erratic in frequency, and there are no discernible trends.

2.16.4.3 The age of persons with non-fatal and fatal injuries

Age % ‘
less than § years old 13.{% :
3-13 years old 3.2%
14-17 years old 3.3%
18-59 years old 39.3%
60+ years old 36.1%
Total 100.0%

Source : EDR1 reports 1992,

" There were insufficient numbers to give meaningful results per million population.



2.16.5 Other circumstances relating to the TV fires

2.16.5.1 Type of dwelling

Type of dwelling %
Terrace 29%
Semi detached 25%
Flat 18%
Detached 14%
House type n/a 3%
Bungalow 4%
Unknown 2%
Total 100%

Source: FDR1 reports 1992, HASS.

47% of incidents occurred in terraced houses and flats.

2,16.5.2 Room in which fire occurred

Room %
Living room 73
Bedroom 16
Kitchen 4
Bedsit 5
Unknown 2
Total 100

Source: FDRI reports 1992, London Fire Brigade, HASS.

The room of the fire closely reflects where the majority of TVs are located, i.c. in the
living room.

2.16.5.3 Time of occurrence of the TV fire

Fire Brigade reports showed that incidents were spread fairly evenly throughout the year,
with slightly more incidents in the months November to February. However it is noted
that the highest number of incidents in a calendar month were recorded for August in both
FDRI reports for 1992 and the London Fire Brigade database (1993-1993), although no
explanation for this was given during the fieldwork discussions.
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01.00-06.39
10%

19.00-00.59
34%

-

07.00-12.59

24%
I3.00:IS.59
12%
Time of occurrence of TV fires
Time of day 01.00-06.59 07.00-12.59 13.00-18.59 19.00-01.00
Number of TV fires 17 43 57 59
% of total 10% 24% 32% 34%

Source : London Fire Brigade database, FORI records 1992,

Approximately 66% of fire occur berween | p.m. and | a.m., when most people wiil watch

TV at some point.

2.16.5.4 Time of discovery of TV fires

Time of discovery | Cases % Comments
Upon ignition 34 33% | 4 non-faral casualties/| fatal (trying to put it out)
Within 5 minutes 28 29% | 6 non-fatal casualties and | fatal
5 - 30 minutes 23 29% 1 12 non-fatal casualties
More than 30 mins 7 7% | 3 non-fatal casualties and | fatal.
Total number off 97 100%
fires

Source : FDRI reporis 1992,

More than 60 % of fires were estimated by firemen to have been discovered within 3
minutes of the first ignition.

77



2.16.6 The level and cost of damage -

2.16.6.1 The level of damage

Slight Moderate Severe Total
[FDR1 Reports 127 (75%) 30(18%) 12 (7%) 169 (100%)
Sambrook adjusted figure 89 (68%) 30(23%) 12 (9%) 131 (100%)

Source : FDRI reports 1992, London Fire Brigade, total 169 incidents.

The FDRI reports record the majority of damage (75%) as being slight, although there
may be some localised smoke damage. Because this figure possibly includes 30% of fires
which do not match the definition of 2 TV fire used in this report, Sambrook has adjusted
the figures as shown in the above table, in line with the adjustments made earlier in this
section.

About 23% is then moderate damage and it is mainly limited to the room where the TV is
sited, usually with both fire and smoke damage, and smoke damage may have spread for
example to an adjoining hall or kitchen.

About 12% of incidents result in severe damage, where usually the whole dwelling or high
proportion of it suffers from fire and smoke damage.

2.16.6.2 The cost of damage

The following table is based on 5 incidents plus respondents’ views to give a projected
total cost. adjusted in line with Sambrook estimates. The total cost to. the consumer is
thought to be less than £1m per annum.

Extent of damage Cost to the consumner
Slight £90,000
Moderate £348,300
Severe £451,500 '
Total £889,800

The damage of a slight fire was estimated at £400, i.c. the cost of the TV. Based on a total
of 333 incidents per annum, the 638% of cases, indicated as slight in the previous section,
equates to a cost of £90,000 - £100,000 per annum to the consumer.

Moderate damage would require the replacement of the TV, often also a video unit,
together with stand, furniture within the room and any adjacent furniture affected by
smoke, carpets, and re-decoration of one, possibly two, rooms. Based on 18% of incidents
resulting in moderate damage, estimated at £4000-£5000, this equates to costs of about
£348,300 per annum to the consumer.



Severe damage requires extensive replacement and repair to the dwelling, and a figure of
£15,000 is used here. Based on 7% of incidents resulting in severe damage, this equates to
a cost of about £451,500 per annum to the consumer.

2.16.7 Types of TV involved in fires and the main causes of ignition
22 brands were found to be involved in TV fires. These were as recorded on the London
Fire Brigade database, mentioned in interviews with manufacturers/importers, trading

standards officers, and other interested parties. Details of TV types that were recorded are
given in the appendices.

2,16.7.1 The size of TVs involved in fires

Number of sets %
12°/14" 10 6.5%
20"/22" i T%
Large screen (257, 28", 32") -3 2%
Unknown 130 84.5%
Total 154 100%

Source: London Fire Brigade database.

The first two numbers in a model number often relate to the size, and the table above
shows the number of sets mvolved by screen size where known,

2.16.7.2 Operational condition of TV at time of fire

Cases %
TV seton 29 26%
On at mains 3 3%
On standby 1 1%
TV switched off l 1%
Unknown 74 67%
Total 110 100% :

Source: FDR 1 reports 1992, London Fire Brigade.

The available data indicates that the standby unit is a less frequent cause of TV fires than a
fully operational TV.

2.16.7.3 The main types of components causing fires in TVs

[f a fire starts in a TV set, it was generally agreed by the industry that it would normally
mean that a mains or high voltage component had overheated. The causes of fires are
shown in the approximate order of importance.
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The owvott switc tends to be the main cause of fire. This is the point where the power
supply is interrupted. Over time the switch ages and wears, and this can lead to arcing
across the contacts.

One leading company recognised a fault with the on/off switch used on its TVs sold in
1986-1988. The company undertook a product recall, but this was only partially effective
because not all consumers knew about the recall. It is thought that the overall response
covered about 90,000 TVs, which is 18% of the number of TVs thought to conuin the
particular on/off switch. The faulty: switch, of European origin, is estimated to be a
potential risk in about 1 in 1000 TVs, i.e. a potential risk of about 500 fires. [t was
discovered that if the switch was mounted in a certain way such that it was close 1o the
plastic chassis and silicon grease was used as a lubricant, the plastic of the switch.could get
to a very high temperature (because of bad contact points on the switch). The result is that
for a few seconds a very high temperature flame comes out of the side of the switch and
punctures a pinprick size hole right through the plastic. If the switch is mounted on a metal
platform or if the flame hit metal, nothing happeans.

Components such as switches and transformers are tested in the standards to meet a
buming requirement and should self-extinguish if they catch fire. However some experts
in the industry suggested that other things in the TV may affect their performance,
especially if there is greasy air around the TV, for example in a kitchen, or smoke, as these
will eventually lay a coating on the switch. Also the lubricant in the switch itself may
deteriorate with time.

Snldﬂinz..uf_.commgnm can also cause potentially dangerous situations. One Trading
Standards Office was made aware of a fire in a 14" colour portable TV purchased in

December 1994. [t was dound that the solder on the circuit boards had been overfilled,
causing the TV to short circuit, This gave rise to overheating and melting. The trigger
switch, which is an overload cut-out switch, was activated to interrupt the power supply to
the TV. The TV showed signs of scorching rather than fire, and the incident posed no
danger 1o other items in the room. Similar incidents were noted by other Trading
Standards Offices.

Evelets on the cirguit board Where there are mains and high voltage components on a
circuit board. solder joints may be weak. One manufacturer includes an extra process for
safety reasons, locating the component in a coated soldered eyelet so that the joint is also
mechanically strong. This process is believed to be unique to Far Easterr TV, and not one
used by European manufacturers. It is believed that this avoids a potential probiem of
crystallisation and oxidation that could lead to arcing in the joint.

Relavs/contacts These may be a source of potential ignition if left permanently on and
where there i1s a danger of overheating. The PCB should not catch fire. However if the
wiring insulation of the component overheats and there is a burning smell from the casing,
it can become charred. and consumers may well become alarmed that the TV is about to
catch fire. Leaving a TV on standby is not considered a risk by the industry as only a small
partof the TV is energised. 5 or more years ago a greater part of the TV was energised in
standby mode and consequently there was a higher risk involved.

Power supply unit These units are considered as potential sources of ignition. One major
manuracturer has addrassed the problem by locating the power supply under the flame
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retardant back casing rather than at the froat of the TV, where the €asing was not fire
resistant.

Other comments relating to the spread of fire were:

a) Since the early 1980s the back casings have mainly been made of plastics, that were not
considered to support combustion or the propagation of a fire. In the past casings were
fibreboard or chipboard which were more likely to ignite than the plastics used.

b) Dust is not considered, by the TV manufacturers interviewed, to be a risk factor in the
cause of TV fires. Dust build-up was possibly more of a problem in valve sets, where
high temperatures caused more significant air flows and movement of dust in the rear of
the TVs, In the past there were also large resistors which used to get very hot. In the
domestic situation, dust was drawn in onto the resistors, and in some cases the TV
caught fire.

The main recorded causes of TV fires

Cause Number of incidents %
Short circuit 70 35%
Overheat 24 12%
Electrical fault 18 9%
Component failure 13 %
Appliance fault 5 3%
Overloaded 3 1%
Insulation failure 3 1%
Unknown 63 32%
Total 201 100%

Source: FDR1 reports 1992, London fire Brigade database, HADD records.

The above table is based on information from FDRI reports and the London Fire Brigade
database along with the views of firemen. Any errors would be resulting from judgements
based upon initial impressions at the scene of the fire, rather than the agalysis of in-depth
technical investigation. HASS records provided no additional information. '
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is of the item first jenited

Item st ignited Number of %
incidents

Insulation 65 36%
Component unknown 28 15%
Wiring 21 11%
TV 5 3%
On/off switch 3 2%
Dust 2 1%
Power cable/leads 2 1%
Tripler unit 1 Y4%
PCB | 1%
Unknown 54 30%
Total 182 100%

Source : FOR1 reports 1992, London Fire Brigade database.

The above table is based on information from FDR! reports and the London Fire Brigade
database along with the views of firemen. Any errors would be resulting from judgements
based upon initial impressions at the scene of the fire, rather than the analysis of in-depth

technical investigation. HASS and HADD reports provided no additional information.

2.16.7.4 Safety promotions

Manufacturers technical literature contains safety information, although they have not
conducted any safety promotions. An indication of the faults covered by recalls is given in

the appendicies.



3. APPENDICES

3.1 Details of respondents contacted/interviewed during the project

Note - an asterisk (*) indicates a face-to-face interview.

r Organisation | Contact Country |
FEEI Mr Bartoschka Austria
Grundig Dr Sturtzenbecher Austria
Grundig Hr Weinzer] Austria
OVE testing and certification Mr Martin Austria
Philips Dr Resch Austria
CEBEC Mr Lana Belgium
CEBEC centification Mr Michel Nuyens Belgium
EACEM Mr G Nauwelaerts Belgium
Ministry of Economic A ffairs Mr Herschbuhler Belgium
Arhus Fire Brigade M Salomonsen Denmark
Bang & Olufsen F Wind* Denmark
Bang & Olufsen J Christiansen* Denmark
Bang & Olufsen K Bjerregaard* Denmark
Copenhagen Fire Brigade F Christiansen* Denmark
Danish Health Board H Bay-Nieisen Denmark
Dansk Brandteknisk [nstitut O Falkengaard* Denmark
Dansk Brandteknisk Institut C Andersen* Denmark
DEMKO Me Stilling Denmark
DEMKO O Kristiansen Denmark
DEMKO F Andersen* Denmark
ElectricitetsRaadet N Rotne* Denmark
ElectricitetsRaadet K Jaarby Denmark
Elektronik Industrie Mr Gronveld Denmark
Odense Fire Brigade P Dansko Denmark
Philips J Bochov Denmark
Sony E Saaby* Denmark
National Standards Authority MrJ D F McKee Eire
National Standards Authority Mr Brian Cunningham Eire
FIMKO Mr Martinen Finland
Communauté urbaine de Lille Lt. col. Parein France
Federation National de Sapeur-Pompier Commandant Schmidt*  France
INSERM Mme Michel* France
Marin-pompiers de Marseilles Capt. Athimon France
Marin-pompiers de Marseilles M. Vitay France
Ministére de ["Interieur, Sécurité Civil M Huer* France
Ministére de I'Interieur, Sécurité Civil M Serviet Crouzar* France
Ministére de la Santé M Isnard Francs
Ministére de la Santé " Mme C Duval France
Sapeur-Pompiers. Paris Capt. Chivot* France




[ Organisation Contact |  Couatry
Sapeur-Pompiers, Lyon M Joly France
Sapeur-Pompiers, Strasbourg Lt. Scherrer France
SIMAVELEC Mr Hennt Anus France
SIMAVELEC Mr Le Ravallec*® France
Thomson Consumer Electronics M Kreweras* France
Thomson Consumer Electronics M Pagot* France
UTE Institute de Normalisation Mr Canet France
Amt tiir Brand und Katastrophenschutz Hr Eckerbrech* Germany
Amt fiir Brand und Katastrophenschutz Hr Desenburg® Germany
Amt fiir Brand und Katastrophenschutz Fr Stadtler* Germany
Berufsfeuerwehr Berlin Hr Tredup* Germany
Berufsfeuerwehr Berlin Hr Siegler* Germany
Berufsfeuerwehr Berlin Hr Kassel* Germany
Berufsfeuerwehr Dilsseldorf Hr Pradel® Germany
Berufsfeuerwehr Frankfurt Hr Szimeth* Germany
Berufsfeuerwehr Hannover Hr Stenzel® Germany
EACEM Dr Lytteke Germany
Grundig GmbH Hr Hokberg* Germany
Grundig GmbH Hr Rupprecht* Germany
Institut der Feuerwehr Sachsen Anhalt Dr Grabski Germany
Institut der Feuerwehr Sachsen Anhait Hr Steinbach Germany
Landeskriminalamt Berlin Hr Birlem* Germany
Polizei Tech. Untersuchungsstelle Hr Pirsch Germany
Sony Hr Ziemann®* Germany
Sony Fr Peterek* Germany
Sony Hr Limbach* Germany
Statistisches Bundesamt Hr Lemner Germany
Statistisches Bundesamt Hr Henrici Germany
Stiftung Warentest Hr Aulitzky* Germany
Stiftung Warentest Hr Schwirtz* Germany
Thomson Television Germany Hr Scharf™* Germany
Thomson Television Germany Hr Miiller* Germany
VDE Priif- und Zertifierunggsinstitut Hr Disser Germany
ELOT Ms Catherine Lianas Greece
ANIE Dr Teli* Ttaly
Altro Consumo Ms G Difavire [taly
Association of [talian Consumers Mr Bandel Iraly
Association of [talian Consumers Mr Gaza Italy
Florence Fire Brigade Mr M Malechi Iraly
Milan Fire Brigade Mr Mariani* ltaly
Mivar Mr Scarabeili Italy
Servizi Statistici Librarian* [taly
Sony Mr Buscemi Italy
Turin Fire Brigade Mr Marco Italy
Turin Fire Brigade Ing Inzaghi Italy
Turin Polvtechnic Ing Tomasini* [raly
Winterthur Insurance vr Tamburini laly
S.E.E. . Mr Jean Paul Hoffman Luxembourg
Brandweer Amsterdam. Mr C Ronner* Netherlands
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Contact

Organisation | Counc
%rmdwcer Amsterdam [ng J Heukelom* thherla.n'?dysﬁl
Brandweer Den Haag Mr F Lek* Netherlands
Central Bureau of Statistics Netherlands Mr Marten de Wit* Netherlands
GfK Marketing Mr C Aarden® Netherlands
Hulpverleningsregio Haaglanden [ng Steenstra* Netherlands
KEMA Mr Kuiphof® Netherlands
KEMA Mr Dimmendaal Netherlands
KEMA -Mr Van Vugt Netherlands
Philips MrE Storm* Netherlands
Stichting Consument en Veiligheid Mr P van Ommeren Netherlands
Institute of Quality Control Ms Aline Cortez Portugal
[nstirute of Quality Control Mr Candido dos Santos ~ Portugal
[nstituto do Consumidor Ms Marie do Ceu Costa  Portugal
Ministry of Industry and Energy Chief of the Cabinet Pornagal
National Institute of Statistics Ms Emma Fermnandez Portugal
Narional Institute of Statistics Ms Kartarina Kuhna Portugal
ANIEL Nat. Association Electronics Industry St E Fernandez Puertolas S pain
Ministry of Industry and Energy Se Porterg Spain
Ministry of Industry and Energy St Reviriego Spain
Ministry of Industry and Energy Sr Manuel Lazaro Spain
Ministry of Industry and Energy St Luis Prieto Spain
Ministry of Supply Depr of Consumer Rights, Sr Antonio Muiioz Spain
Industrial Services
Ministry of Supply Dept of Consumer Rights, Sr O scar Lopez Spain
Safety Services
National [nstitute of Statistics St Javier Soto Spain
Board of Consumer Affairs Ms Lowa Tanin® Sweden
Board of Consumer Affairs . Mr Per Olaf Lindstrom®  Sweden
Folksam Insurance Co. Ms Inge Niborg* Sweden
National Electrical Safety Board Mr Ingvar Enqvist® Sweden
National Electrical Safety Board Mr Stefan Villa* Sweden
Nokia Mrs Garpegard Sweden
Panasonic Svenska AB Mr Anders Junson Sweden
Philips Mr Lars Aldker* Sweden
SEMKQO Mr Thorsten Falk* Sweden
SEMKO Mr Roger Wikstrom* * Sweden
SEMKO Mr Fritz Panzer* Sweden
Sony Sverige AB Mr Bengt Sonderberg Sweden
SRL - Suppliers Association vr Bo Ridin Sweden
Stockholm Fire Brigade Mr Muller Sweden
Stockholm Fire Brigade Mr Jan Jonson Sweden
Svenska Dagbladet Mr Hans Strandberg* Sweden
Svenska Dagbladet Mr Bjorn Hygstedt* Sweden
Swedish Fire Protection Association Mr Andreas Fernholm Sweden
Thom Mr Robert Bohlin Sweden
BEAB Mr Powell UK
BREMA Mr Glover UK
BREMA - Mr H Peltor UK
BSI product certification Mr Robin Tizzard UK
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Organisation Contact | Country ]
Cheshire Trading Standards Office Mrs V Griffiths UK
Electrical Retailing Magazine M Casey UK
GfK Marketing Services P Oakley UK
Grundig International D Bartram UK
Home Office Fire Statistics Office R Tomey* UK
Inchcape Testing Services M Johnson UK
Institute of Trading Standards Mrs B Byeford UK
London Fire Brigade Div. Off. C R Mardell* UK
London Research Centre Mrs A Davies* UK
Matsushita Electric (UK) C Leahy UK
Mitsubishi Electric (UK) W Steele: UK
Mitsubishi Electric (UK) Mr Jacob* UK
Panasonic (LJK) A Denham UK
Panasonic (UK) B Bovonsombat UK
Sanyo G Willett UK
Sony Broadcast & Professional K Feather UK
Sony Broadcast & Professional P Butler UK
Sony Broadcast & Professional H Marsh UK
Staffs Trading Standards Office [ Richardson UK
Toshiba Consumer Products R Poppy UK
West Glamorgan Trading Standards D Thomas UK
World fire statistics centre Mr T Wilmot UK
World Radio TV Handbook 1995 Mr A Senint UK

Interviews indicated by an asterisk (*) were carried out face-to-face. Telephone interviews

lasted from 20-60 minutes.
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3.2 An overview of the population of TVs in Europe

Country Households | % of households with TV that aiso Average
with TV have the following daily
sets % viewing
(minutes)
VCR full cabie teietext
service
Austria 96 55 32 41 134
Belgium 98 41 92 19 168
Denmark 98 42 d/k d/k d/k
Eire  Republic  of 98 50 35 20 200
[reland
Finland 98 39 35 47 130
France 97 . 52. 4 d/k 185
Germany 99 44 34 32 176
Greece d’k dk d/k drk d/k
| Traly 99 29 d/’k 23 117
Luxembourg d’k d/k d/k d/k dk
Netherlands 98 37 88 60 143
Portugal 98 46 d’k d/k 159
Spain 99 46 d/k d/k 200
Sweden 94 64 33 39 104
United Kingdom 97 67 2 43 211

Source: Marketing pocket book 1995, GfK
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3.2.1 Trends in TV and video recorder sales and ownership

Total market sales 1000 units

1989 1990 1991 1992 1993 1994

Austria 410 460 465 480 457 500

Belgium 385 411 400 400 400 368

Denmark n/a n/a nfa wa nfa 300
France 3300 3422 3300 3490 3605 3670
Germany 40350 5050 5610 5750 5420 5480
[taly 2650 3126 2900 2800 2460 2700

Netherlands 770 820 790 866 850 892
Spain 1750 1984 2090 1888 1870 1840

Sweden n/a n/a n/a n/a 413 437
| UK excl. rentals 3106 2692 2585 2813 2858 2937
UK incl. rentals | 3750 3259 2962 3117 3285 3342

Total market sales per year - Colour TVs

Source: GfK in Europe.

Total market sales 1000 units

1989 1990 1991 1992 1993 1994
Austria 353 360 320 300 245 255
Belgium 300 300 280 280 268 276
Denmark n/a n/a n/a n/a n/a 200
France 1830 2192 2000 2103 2100 2100
Germany 2300 2835 3220 3230 3010 3090
[taly 1200 1493 1400 1250 1210 1230
Netherlands 423 467 513 522 510 534
Spain 850 760 700 722 675 760
Sweden nfa n/a n/a n/a 250 249
UK excl. rentals | 1961 1748 1709 1838 1935 2044
UK incl. rentals | 2290 2086 1915 1996 2180 2286

Total market sales per year - Video recorders

Source: GfK in Europe.



3.3 Specific reportoa the former DDR (East Germany) Linder

Interviews with rire brigades and organisations n the former DOR provided data which
was specific to the period prior to unification with West Germany and was therefore
suitable for separate analvsis. The details provided below show a siower downward trend
than for West Germany and a higher rate of occurrence of TV fires than for the EC as a
whole.

In the earty 1980s. the Institute of Fire Brigades in Sachsen-Anhalt, former East Germany,
undertook a study of fires in TVs.
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Number of TV fires reported by [nstitut der Feuerwenr (former DOR)

In the 11 vears that records were analysed it can be sesn that there was a peak in the
number of fires in 1937 of 142 cases. The 13 months trom Jfanuarv 1982 to March 1983
was researched as a project of special interest to the authorities. During this period there
were very few imported TVs from the West on the market. and more than 98% of the
incidents relate 10 products manufactured within the communist bloc and in particular sets
made in the Soviet Union. The former DDR had a significant problem with colour TVs
that persisted through the 1980s. but showed a tendency to decline by :1990. No data is
available on deaths and injuries for that period. however today the situation is considered
10 be bemer and more in line with Germany as a whotle. the reason being that the old
unreliable sets had a relatively short life, fess than 10 vears. and are being replaced with
more reliable sets that incorporate new technology. At that time the Instirut der Feuerwehr

analysed, bv region. 134 cases which were considered to be bona fide TV fires. The results
were as follows:
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Source: Institut der Feuerwehr, Statistisches Jahrbuch der DDR.

Regions Population'| Estimated | Estimated | Number| Number of | Number of
population| population | of TV | TV fires per | TV fires per
ofall TVs| of colour fires | million TVs | million colour

TVs TVs
Berlin (east) 1,185,533 | 474,000 | 190,000 6 12.66 31.58
[Cottbus 883,924 | 353,000 | 141,000 3 8.5 21.28
Dresden 1,796,347 | 718,000 | 287,000 60 83.57 209.06
Erfurt 1,238,628 | 495,000 | 198,000 2 4.04 10.10
Frankfurt/Oder 708.958 | 284,000 | 114,000 8 28.17 70.18
Gera 743,115 | 297,000 | 119,000 13 43.77 109.24
Halle 1,810,022 | 724,000 | 290,000 5 6.91 17.24
Karl-Marx-Stadt | 1,902,973 | 761,000 | 304,000 16 21.02 52.63
Leipzig 1,392,858 | 557,000 | 222,000 9 16.16 40.54
Magdeburg 1,258,977 | 503,000 201,000 1 1.99 4.98
Neubrandenburg | 620,979 243,000 99,000 9 36.29 90.90
Potsdam 1,121,900 | 448,000 | 179,000 4 8.93 22.35
Rostock 895,909 | 358,000 | 143,000 17 47.49 118.88
Schwerin 591,979 | 236,000 94,000 | 424 10.64
Suhl 349,685 | 220,000 88,000 0 0 0
DDR Total 16,701,787 | 6,676,000 } 2,669,000 154 23.01 57.70

The estimated population of TVs in the early 1980s is based on 98% of households having
one TV; less than 2% of households having a second TV. It is estimated that there were
2.5 people per household. 30-30% of TVs were colour. These were considered to be the
source of TV fires. The remaining 50-70% of TVs were black and white, with no faults
identified.

Cause of fire %
High voltage parts 36.9%
Zeilentrafo (line output transformer) 21.0%
Other faults 9.5%
Undetermined/totally destroyed 32.6%
Total 100.0% '

Source: Institut der Feuerwehr.

The causes of fires were established in nearly 70% of cases, and the major fault was in the
line output transformer. [t should be noted that the study only revealed faults in colour
TVs and no black and white TVs were recorded as faulty. 98 (64%) of the 154 cases
involved colour TVs that were less than 5 years old.

Since 1990 the total German market has opened up, and as such has benefited from the
availability of new technology. For example one indigenous manufacturer is understood to
use western technology and components in its current range to help meet the standards
required in the European market as a whole. .
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3.4 UK sources of information

Home Office - Excellent statistics are available in the UK from the Home Office, showing
the number of house fires, and details of how many were caused by TVs. In order to give a
more accurate and detailed profile of the fires and equipment involved, FDRI reports for
1992 involving TV fires with no casualties, with non-fatal injuries and with fatal injuries,
were examined.

A search by video recorders (VCRs), satellite and cable TV systems was also made among
1992 FDR1 records. No satellite or cable system fires were found.

London Fire Brigade - the London Fire Brigade provided infStmation from it®darabase of
incidents involving electrical and gas driven appliances, which proved most useful in many
of the areas of interest in this study.

HASS/HADD - HASS records 1983-1993 and HADD records 1983-1992 were also
analysed, although the information was less detailed in terms of the TV and the incident
itself.

Face-to-face and telephone interviews The interviews were carried out with TV
manufacturers/importers, trading standards officers, testing houses and others.

Qp-line database search - This was carried out using a word search based on TVs, fires,
accidents, product recalls, and also scanning specific databases such as Paperchase. A
number of reports on fires in domestic dwellings were found, although there were no
individual reports on TV fires. Newspaper and magazine databases were also accessed,
and product recalls were found. However these were already known to the Consumer
Safety Unit. (A list of known product recalls in the UK is given towards the end of this
section).

Sources did not necessarily provide information on all aspects of this study, and therefore
the most detailed sources are used in the relevant sections with the source stated. For
example most information on the level of damage was contained in the London Fire
Brigade database and FDRs, rather than HASS/HADD.

I

The following table outlines the number of cases of TV fire examined in each source, and
the number of cases excluded, with 2 reason.

Source Cases Cases Reasons for exclusion from this Actual cases
examined | excluded study - analysed
FDRI TV fires 1992 74 0 T4
London Fire Brigade 33 3 Deliberate act (2) 30
Accelerant 1
FORI TV firss 1992 30 5 Acceterant 25
with casualties Cigarette
Lightening
Sheitered accommodation
insufficient detail/dubious
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Source Cases Cases Reasons for exclusion from this Actual cases
.1 examined | excluded | study (number of cases excluded) analysed
FDRI fatal "92 3 0 3
HASS 1983-1993 19 9 Candles (3) 10
Chip pan {(2)
Deliberate act
Furniture fire
Fire clsewhere
Insufficient detail/dubious
HADD 1983-1992 42 23 | Communal home (10) 19
Unknown item iﬂed 63
Insufficient detail/dubious (3)
Fall baby gate/fall (2)
Choked on food
Accelerant
Hot oil
Total 257 46 211
Sources: FDR1, HASS, HADD repons
Faralities 1992
Details of the three fatal injuries are given below.
Sex | Age Time 10 TV type Onvoff {tem 1st Cause Damage Other
call fire ignited
brigade
M |69 on ignition | colour on at set wiring insulation | severe ried (o
immediate failure put out
M | more than | don't know | don't know | wiring short severe
30 minutes cireuit
M 76 fess than 5 | don't know | don'tknow | wiring short moderate | died
minutes circuit before
hospital
Source : FDRI reports 1992,
VCR exclusions
Source Cases Cases Reasons for exclusion from § Actual cases
examined | excluded this smdy
FOR1 VCR fires 14 2 Accelerant
1992
Retail outlet
FDRI VCR fires '92 2 1 Smoking materials
with casualties
Total ! 16 3

Source ' FDR1 reports 1992,




3.5 London Fire Brigade
London Fice Brigade datat

This information is taken from the London Fire Brigade's records of fires caused by
electrical and gas powered domestic appliances between January 1993 and June 1995.
There were 80 incidents recorded by Fire Safety Officers involving TV fires and a further 3
incidents where the fires were deliberate (2) or invoived an accelerant (1). These are
thought to represent about a third of all TV fires attended by the Fire Brigade during that
period.

Eatal/non-faral casualties

There were no fatal or non-fatal casualties recorded during this peried.

The main cause of the fire

Cause Number Ye
QOverheated 12 13%
Short circuit 10 13%
Insutation fauit 2 3%
PCB elec. flow ] 1%
Component fail 1 1%’
Qverloaded 1 1%
Unknown 53 66%
Total 80 100%
The first i ionited and_f verd

There were no details about the type of component involved. The insulation was usually
described as being plastic or PVC. 88% of fires recorded were confined to the TV alone,
12% spread for example to the carpet, furniture, and household effects

[tem ignited Number of incidents %
Component 17 2%
Insujation 3 10%
Wiring 3 4%
Owoff switch 1 ' 1%
Power cable l 1%
Unknown 50 63%
Total ‘ 80 100%




Material responsible for the development of the fire

Material/component | Number of incidents %
TV casing 23 29%
- plastic 17
-PVC2
-ABS1
- conti/fibre board 2
- unknown 1
Component/insulation 6 1.5%
- component plastic 3
- component insul |
- insulation PVC 2
Furniture/fumnishings 6 7.5%
Unknown 45 36%
Total 80 100%
The tvpe of TV
TV type Number of % TV size Number of %
incidents incidents
Colour i4 18% Portable 7 9%,
Black and white 2 3% Mini TV/cassette ] 1%
Unknown 64 79% Unknown 72 90%
Total 80 100% Total .80 100%

Three 14" TVs and one 12" TV were mentioned. One TV was noted as having Teletext.

IV switched on/standby/off

Condition of TV Number of incidents %
Set switched on 10 13%
On standby 2 3%
On at mains 1 1%
Unknown 67 83%
Total 80 100%
The age of the TV
Age of TV (in years) P2 |3 (4151617 |8 |9 10 |11 |12
Number of TVs 341111610 13213 3 0 1

Where known, the age of the TV's that caused the fire was recorded. This varied from |

vear o 12 years, with an average age of 5.6 years. 36% of TV's were less than 5 years old,
48% 5-9 years old, and 16% more than 10 years old.
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80 incidents were recorded and indicated, where possible, the attributed cause of the fire.

Model [tem st ignited Cause Mainly |
responsible for |
the further |
development of
the fire
Company A - 10 incidents
TVs ages unknown | unknown insulation 2 electrical fault | PVC insulation
1 colour TV compenent | 2 3
9 unknown electrics | short circuit 2 | Casing plastic 1
wiring | overheating I | TV casing
unknown 3 unknown 3 fibreboard 1
unknown §
Company B - 8 incidents
Colour TV Model | unknown unknown unknown
Colour TV Model | unknown unknown unknown
Colour TV 8 years unknown unknowr unknown unknown
Colour TV unknown unknown unknown unknown
Colour TV 7 years unknown insulation electrical defect | plastic
plastic
Colour TV 10 years | unknown TV PVC, ABS | insulation fail beyond TV
unknown portable insulation unknown unknown
unknown unknown unknown unknown unkiown
Company C - 8 incidents
Unknown 1 vear old | Model 2 unknown unknown unknown
Colour Moadel 3 unknown unknown unknown
Coiour portable 14" | 147 on/off switch unknown plastic casing
5 vears old
Colour 14" 2 years | 14" standby unit ? unknown household item
old
unknown unknown plastic bag/grill | overheating TV casing
unknown unknown unknown unknown unknown
unknown unknown | unknown unknowm unknown i
unknown unknown unknown unknown unknown
Company D - 4 incidents
Unknown | vear old | 50 em FST | unknown unknown unknown
Colour portable 14" | Model 4 unknown unknown unknowrn
3 vears old '
Colour 2 vears old ! Modet 5 unknown unknown unknown
Unknown j unknown unknown unknown unknown B




Model [temn 1st ignited Cause Mainly
responsible for
the further
development of
the fire
Company E - 3 incidents
Unknown unknown component fail | overheating plastic casing
Unknown unknown component fail | unknown insulation
Unknown 1 year old | unknown unkntown overheating unknown
Company F - 3 incidents
TV on Model 6 insulation PVC | PCB unknown
Model 7 internal fault unknown plastic casing
TV on 2 years old unknown mains surge overheating insulation
Company G - 2 incidents
Unknown Model 8 short circuit short circuit contiboard
casing
Unknown 10 years [ Model 9 Insulation unknown ABS/plast case
Company - H - 2 incidents
Colour TV on and | Model 10 component fail | short ¢ircuit plastic
unattended component
Indiana unknown unknown unknown unknown
Company I - 2 incidents
Colour unknown abnormal overheating plastic casing
electrics
Unknown unknown power cable overheating carpet, timber
Company J - 2 incidents '
Unknown. left on 22" abnormal short circuit plastic casing
electrics
Unknown unknown unknown unknown carpet, timber
Other single incidents
Company K colour | 12 insulation unknown insulation
Company L colour | Model t1 unknown unknown unknown
Company M, TV on | unknown insulation overheating insulation/comp
Company N portable | Model 12 unknown unknown unknown
Company O, TV on, | unknown unknown overheating insulation
8 vears old
Company P Modei 13 component insul | unknown plastic casing
Company Q, 9 vears | Model 14 component fail unknown plastic casing
old
Company R unknown unknown short circuit insulation
Company S, celour, | Model 15 unknown unknown plastic casing
standby. 5 years old
Companv T unknown wiring in TV short circuit TV plastic
Company U 35 years | unknown unknown unknown beyond TV
Company V, colour, | unknown unknown overheating cabinet ABS

left on. 5 vears old
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3.6 UK - known TV recalls

Make Model/size Type Fault Date
Company D 2 models 20" colour overheating sold after 07/92
Company C { mode} 20" probably on/off switch 08/93 rezall
Company C 1 model 20" probably on/ofT switch 08/93 recall
Company C | | model 20" probabiy on/off switch 08/93 recall
Company C | model 20" probably on/off switch 08/93 recall
Company C | model 23" probably on/off switch 08/93 recall
Company C ! model 23" probably an/off switch 08/93 recall
Company C | model 23" probably on/off switch 08/93 recall
Company D | model 25" eolour overheating sold 05/39 o

05/91, recail 01/93
Company F 1 model 21" gap in back cover sold from August
1992, recall 05/93
Company F 1 model 21" gap in back cover sold from August
- 1992, recall 05/93
Company A 13 models 23" colour soldered joints | manufactured  in
metal fatigue, risk | 1983-1986, recall
of scorching 02/93
Company A 9 models 26" and apove | soldered joints | manufacrured  in
colour metal fatigue, risk | 1983-1986, recall
of scorching 02/93
Company A/u | 6§ models 56 ¢m colour soldered jeints | manufacrured :in
metal fatigue, risk | 1983-1986, recall
of scorching 0293
Company A/u | 4 models 66 cm caolour soldered joints | manufactured  in
metal fatigue, risk | [983-1986, recall
of scorching 02/93
Company A I model 27" colour soldered joints | manufactured  in
metal fatigue, risk | 1983-1986. recail
of scorching 02/91
Company A I model 26" and above | soidered joints | manufacrured  in
colour metal fatigue, risk | 1983-1986, recall
of seorching 02/93
Company W 1 model 14" portable ool switch sold QOctober 33-36
recatt 05/93
Company B 1 model onjoff switch | sold 1986-1988
mounting
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3.7 Summary of TV fire literature search

A literature search identified 8 sources of information on TV fires, a brief summary of
which is given below.

wmmmmmm The report,
only available in Swedish, covers the testing of a number of popular TVs in standby mode.
The findings have been used in the main report

: -TV- A report written by DEMKO based on laboratory
fire tests on 54 TV sets (using a wide variety of brands), many of them very old and in very
dirty, dusty conditions. TV sets were set alight by an extemal ignition source (similarto a
fire lighter). It concluded that no specific components (including remote/standby functions
which were of special focus in the study) were found to present particularly high risk.

-19 : i istratie, The newspaper cutting service in the
Netherlands provided, through the Stichting Consument en Veiligheid, records of 211

cuttings in the four year period. The 68 cuttings from 1993 are on record and were used in
the study.

1992 Netherlands: KEMA Survev - Televisions .on L standbv_are pot dangerous, The
concemn of the Dutch fire brigades regarding standby units was addressed by KEMA in a
survey. and series of tests, that concluded that standby units in TVs were not dangerous.

1937 laly: Turin Polviechnic Report. The report studied electrical fires. including TVs, in
lalian households in the Turin area. The overall accident rate was considered to be 51.8
TV fires per million TVs. Based on 25 million TVs at that time the estimated figure was

1295 TV fires per annum. The report also considered data on the situation in Germany at
that time.

wwmnﬂmﬁmmi The report analvses the safery-related
incidents reported by 9 manufacturers in the USA between 1970 and 1976, It was
published in the Fire Journal - September 1978. The main findings were that the most
frequent causes of fires were: i) High voltage power units; ii) Capacitors, cathode ray
tubes and deflection circuits.

’

Mmmmmm{m&uﬂ;ummmdmm A report by J
Banke Technical Services, Amsterdam reviewed the possible causes of TV fires and some
of the means of prevention. One of the findings of the author was that low price Chinese
imports were a cause for concem and possibly as much as 20% of imports should be
considered for being banned.

Germany:_Literature/advice on avoidance of TV fires. Some German fire brigades, in
conjunction with insurance companies have, from time to time, issued leaflets advising on
the installation of TVs. The aim is to infomm consumers of the dangers of installing a TV
in a location that is inadequately ventilated.
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CONSUMER SAFETY UNIT
Deparunent of Trade and Industry
4.G.9
1 Victoria Street
London SW1iH 0ET
United Kingdom
Contact Point: 0171-215 0382
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1~ Inwoduction

"No explanation was found for the fire, since the house did not have electriciry.” Thar is a:

rather old-fashionsd, but authentic quotation from a Norwegian fire investigation réport; 10 ..i.
judge by today’s media, it will soon be possible to reformulate it: "No explanation was”
S

found for the fire, sibce the house did not have a tv set.”™ It has become a widespread

belief, found even among professicnals, that tv seis are often the cause of fires. This belief -

is so widespread that percanial anecdotes of exploding tv sets. are narrated almost as if the
"weller had acually experienced such an event. ‘ '

The present report presents the results of the first major Danish investigation of v fires.
The principal findings of the investigation are:

“ It has pot been found that the use of tv sets presents any particular risk of fire.
' ) Ckelits :
- Tv sets burn ﬁercgly if they do carch fire.
- It is possible, however, for consumers and the tv trade 1o reduce the risk of tv fires

by using v sets with care. A v set is an electrical appliance and must be treated as
such - pot as an item of furniure. Do not stand candles or flowers on the set and do
not cover it with a clath. )

Ty sets are to be found in almost every bome in Denmark: In 1991 there were about 2.75
million tv sets in Deamark, and the average Dane spent more than 2% hours a day warching
tv. [n Denmark there were about 0.54 tv sets per head of populacion. This figure reflects
the situation in the rest of northern Europe, and it is excesded only by the United States with
about 0.81 sets per head (source: Danish Yearbook of Statistics, 1994). Tv is thus by far
the most widespread and often used large elecirical appliance in the pormal home.
i\

Fires in tv sets have for saveral years been the subject of scrutiny by the authorities. In the
annual staristics of the National Danish Electricity Council concerning electrical fires, v sets
‘have’ for many years besn liswed among the 10 most frequeat causes of fires involving
elecwical equipment. The Market Survejllance Board has previously conducted minor

studies to find out whether for example the standby function in tv sets represents 2n in-

creased risk of fire. ‘There has also besn some - .
interpatiopal interest in this fheld. -

In none of these investigations has it bezn shown to be likely that there is any particular risk
with regard fo v sets, ejther from a technical or from a statistical point of view.

This report gives an account of the first major Danish project cogesrning tv fires. The
projected was accepted by the Market Surveillancs Committee of the Narional Danish

Electricity Council on 10 Sune 1994, The aim of the project bas been to elucidate whether
tv sets cawch fire more often than other electrical appliances and, if so, to find the causes of

this. The project has been co-ordinated with NSS (The Nordic Commirtes for Co-ordination
of Questions of Electrical Safery, appointed by the Nordic Council), where the Swedish
Elsikerhewsverket (Electrical Safery Board) together with SEMKO (Svenska Elekmriska
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Materielkonmollansalien, the Swedish Board for Testing and Approval of Electrical E&uipl B

ment), have conducted investigations forming a complemert to the Danish opes. These have = =
been swudied, znd the cooclusions from the investigations have been included in the report:

2 Plagning S C -

“The original project contzined initially a survey of information already. available from
authorides, centres of knowledge eic, including the organization for the insurance compani-
es, SKAFOR. It became apparent that there was a scarcity of information on tv fires in -
Dagish and foreign authorities etc. The information available had been developed for some
other purpose, and only casts resmricied light on the subject-of the present study. SKAFOR
and the individual insurance companies do oot record information on each fire in any degree
of deril that could help to cast light on the subject of the present study. For this reason, 2
considerable number of gew and older.tv sets have besa examined. There have also besa
contacts with various foreign laboratories. - -

Y

Aftcr the above adjustments the project had the following content:

- Random selection of new v sets for- testing.

~ Examinations of new v s, . :

= Collecnion of information from foreign laboratories, autharities etc.
- Cotlection of information from SKAFOR.

After. discussion at the Market Surveillance Commiuee of the Natiopal Danisa Electricity
Couneil on 13 December 1994 it was resolved © expand the study to include the following:

= Random szlection of alder v ses for testing.
- \Examinations of older tv szts.

After discussion at the Market Surveillance Committes of the Natiopal Danish ‘Elc:uiciry
Council on 13 February 1993 it was tesalved to expand the study to include the following:

- Technical fire sucies at the Danish Fire Technology Institute (DBI).
= Full-scale burning of aew and older tv sets ac DBI.

favestigations have 2lso been conducted with a view to evaluating the consequences of
incorrect use of tv sets, for example covering them over and having candles in coptact with
them.

3~ Examipation of new v scts

3.1 Findipgs of the examination

No faults or deficiencies were found that were of any real importance for safety, of by
reference to current regulatons.
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A number of minor faults and dcncxcnclcs were found that were not of i importance for .

. safety, including labelling faults, in some of the sew, - The suppliers w:re conracr.ed abou:-b
: rhe.se 50 25 10 havc the. faults r:ctmed .

) In thr. mvesnganon it was not foum. lhat Lhc sta.ndby funcnon of tv sets mvolw.s any greau:r i

safery risk than in other appliances in our homes which are connected to the mains 24 hours - T
a day (refrigerators, freszers, heating applla.uccs etch. :

It was pot found that tv sets from the Far East are more, or less safe dian Eu.ropca.n sets.

It was not found that chcapcr tv sets are more of less safe than more expenswe sets.
The detailed findings are enclosed as Annex 1.

Notes on the reproducibility in the tests in [EC 65. 6th edition, §20.2 are enclosed as Annex
6.

3.2 Preparation and procedure in the smudy

The study was conducted on 49 ordinary v sets from 21" 1o 28". After a pr:limina:y
marke! examination the sets were chosen so that most of the makes normally in use were
included. Sets were thus iocluded that came from both Europe and the Far East. As far as
possible. the sets that have been mentioned in the media as particularly unsafe and the sets
that have peen involved in nrcs during the time up to the start of the srudy bave been’
included.

The sets were examined for their qualities with respect to the fire risk and the most impor-
tant othcr qualitiss with rcgam 1o safery.

Before the random selection of v sets for testing was begun, the v trade was informed in
the periodical Radiobrapchen {The Radio Trade] and by articles in the daily newspapers.

This belped 1o eliminate probiems in the random selection of tv seis. The selection was
mostly made at’ major v re:a;lers in Grcatcr Copeu.ha,en '

For the laboratory investigarions a separate test rcpnrt was produced, and this includes the
most important ‘qualities. The basic examination followed the lines of the Government
Notics on High-Tension Current,- Section 10}, 6th edition, corresponding to [EC 65, 6th
edition. ' An examination was furthermore carried out oo the lines of the 7th edition, which
contains individual improvements copezrning the requirements for the standby circuits. The.
laboratory investigations were all conducted at the Testing and Centification Laborawory of
DEMKO the Danish Board for Testing and Approval of Elecrical Equipment.

4 Examination of older tv sess

4.1 Results of the examination
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. Apast from dust accumulatios, the examination showed that the safery-of the sets ‘examined
is at an acceprable Jevel. It was, however, found that nearly ooe-third of tie sets have signs
of incipient damage, which aver a looger period might reduce the level of safety when the

"osetsare inuse. L coE R e e e e T

34 of the 35 sets showed accumulations of dust, S sets (14 %) 10 an extént that might perbaps ™ -

- come to be significant from the point of view of safety, for example in damp conditions. "
Tan sets had cracks in the elecric cables, 10 had deficieat or "cold” soldered joints (bad
connections), 3 bad signs of incipient breakdown of compoaeats, and 2 sets had signs of
increased heat development. Noge of the elecmical faults that were found is coasidered,
however, 10 be of any direct importance for the safety of the sets at the time of examipation.
The possibility cannot be excluded that the cases of damaged components, if the damage is
allowed ta develop further. may come to be of importance from the point of view of safery.
14 of the sets bad previously been repaired, but the repairs bad been carried our so that the
level of safery was not reduced. '

26% of the sets had visible minor damage and 40% had interior damage not visibie o the
general user. Io general, sets with ioterior damage, not visible from ths ouwside, also had
visible exterior damage. Exterior dzmage can thersfore to some extent be considered as an
indicator, even if an uncertain one, for interior damage. A simple matrer such as the test
picture not being shown correctly was it half of the cases an indication of an incivient fauit,
though this was oot yet dangerous.

The detailed results are shown in the overview.in Annex 2. °

4.2  Preparation and procedurt in the study

[ .
The sredy marterial consisted of 35 ordinary older tv sets. The age of the seis was estimated
as ranging from about 3 to about 20 years, but they were said by the dealers to be somewhat
.less old. The sets were szlected from tv dealers in Greater Copenhagen: -They represent 2
broad cross-section of the sets repurchased by the dealers from their customers, typically in
conjuniction with the customer’s purchase of 2 pew tv set, and sets that bad been rentzd out.
All the sets were at the time of the examination in exactly the condition in which they had
come from the users, that is to say they bad not besn repaired or serviced in any other way,
which means that some of the sets were not in full working order. The sets and their .
condition were represepmrive of the older tv sets commonly in use by Danish people.

For the laboratory investigations a separate test report ‘was produced. The investigations
concentrated oo estimating whether the sets had fauks or incipient faults which might
perhaps affect the safery of the sets. The sets were examined, for instance, for poor
soldered joints, poorly made repairs, visible signs of abnognal heating or other visible signs
of faults or defects. The accumulation of dust in the sets was also evaluates. The fire
qualities of the outer cases were examined oo the lines of [EC 65, 5th edition, §20.2, all
paris of the outer cases being sxamined, where the standard oaly calls for testing of the rear
cover. The laboratory investigations were ali conducted at the Testing and Cernification
Laboratory of DEMKO the Danisa Board for Testing and Approval of Electical Equipment.




1995-04-24
side 5 af 14+ -

‘- -~ §,- - [nvestigations of incorrect usage of tvsets

" Night-lights that havé been left burning, ovérnurned candles and Christnas decorations [see *<¢.
anslator's note at end of text] can all =t fire o tv.sets. A pumber of tests were conducted =-.... -
(0 establish what is nesded to set fire 1o 2 tv set. - These tests showed that the following™ = -
sources of fire can casily set fire to a tv set: ) : : :

* . Night-lights and Chrisupas decorations if left burning on the top of the set without
stands or candlesticks. [See transfator’s note at end of text.) - iy -

= Christmas decorations left burning on top of the set.
- Candles falling over on top of or standing next to the set,

Covering a tv set slowly destroys the elecmical insulation inside the set and over a longer
period may create a risk of firs or elecrric shock. Tests were conducted in which the tv sets
were covered by a piece of fabric the equivalent of a cloth or similar. These tests showed
thar if the ventilation openings of the set are covered, temperatures develop inside the sec
that will reduce the electric iosulation qualities. The same thing can happen if the set is too
szcurely built in to a wall unit or similar. Over a long period, the insulation gualitias will
be reducad by the cffects of heai, creating the risk of fire or electric shock. In no case did
temperatures develop that were so bigh as to cause the set © catch fire as a direct result of
the lack of veatilation. .

Dust-and other dirt may bwrn, but not so fiercely as to igaite the s2t. Investigations have
shown. that dusc is very easily ignited, buc that it does not normally develop combustion
energyssufficient w ignite circuit cards or paris of the outer casing. Dust and dirt do, on the
other hand, represznt a hazard under damp conditions, where they may cause a short circuit
with conseauent risk of fire or clectric shock.

6 Examinations of tv sets cartied out by the Danish Fire Technology Institute, DBI

Examination was made of the technical fire qualities, and represenr.ativc"sc_rs were also
burned completely. ‘ :

The examination of tbe technical fire qualities showed that good fire qualities have a
favourable effect at a low degres of fire or heat. When great heat is applied, oo ta¢ other
hand, the good fire qualities are almost always destroyed. )

The full-scale burnings showed that tv sets burn fiercely if they once carch fire, and that
there is no great difference between the development of fire in different sets. 11 was
established that if an outer casing consists of several materials with different fire qualities,
the set iself will burn according to the material with the poorest fire qualities.
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. ""DBI bas prodﬁc':d. its own report of the 'ax'aﬁ;i.naﬁdu.s.;g'iv'en ic Annex.4, and also taken &
- video film of the full-scale burnings. Below is 2 more subjective evaluation of the"DBL”
" examinations. - ' ) C :

e A et TR e TR T T PR P
Lt - et

- 6.1  Examination of outer casing components for fire qualities

The outer casing compopents were examined by DBI oa the lines of [SO 5657. The .
examinations were carried out under application of both great beat and less heat: “The
examinations with great heat showed that plastic components and plastic-covered woaden
componpents easily burst into flames when great heat is applied. Wooden compogents such
as chipbeard and veneer board that are not plastic-covered burst into flames cousiderably
later than those which are plastic-covered.

When lesser heat is applied, plastic components and plastic-covered wooden components
which have been treated with fire-resistant substances do nor so easily burst into flames as
other plastic compogents. Once the components have begun to burn, the fire-resistant
substances have litle or na effect, but sec the full-scale tests in Section 6.3.

6.2  Compariscn of fire gualities according to IEC 63 and ISO 5657

[EC &5 / Srudies of the Governmeat Notice on High-Tension Current concerning the fire
qualities of variovs materials are based on the possibility of an clecirical fault in the applian-
¢ce. The aim of ihe requirements is to ssure that any such fire dozs not develop and spread.
The examinatiogs carried out by DBI (the Danish Fire Techoology Inszitute) have been
carried out on the basis of 13O 5657, which is normally used for building and furnishing
compogents. (SO 5657 is based on a greater heating effect, for example a fire that affects
the material. The 2im of the tests is 0 elucidate the extent to which the material catches fire
and how this coctributes o the toul fire development, regardless of how the fire began.

A comparison of the fire qualities measured by [SO 3657 and the method in TEC 65/ the
Government Noucz on High-Teasion Current shows that the 2 test methods o some extent
give the same indication of the firzproof qualities. A material that in an IEC 63 test burns
slowly will also ignite after 2 longer period of time by ISO 5637, though on condition that
the hearing effect is pot o great The two test methods will classify materials the same at
a low heating effect. If, on the other hand, the material is subjected to a high heating effect,
_then it igndtes at the same point in tice measured by [SO 5657 regardless of the speed of the
fire measured by TEC 65. IEC 65 and ISO 5657 will thus pot classify the materials the
same at a high heating effect. This impression is confirmed by the full-scale burnings: see
. *  below,

See also the deiled comparison in Annex 5.

6.3  Full-scale burning of tv scis
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The aim of conduc:mv full-scale burnings of thc sets was {0 elucidate the dcvelopmcnt of thcl .
fire and to examine whethar there is any connection between the fire qualmes of the compo-_ 3
" nents of t.hc outer c.asmu and thc tona] ﬁrc dcvelopmcnt

- ._.-.‘_...,. . e - . STA

'I'hc cxammmons showed in every case Lhat w scts burn ﬁcrc:ly and rapidly. lf Lhcy catch. '
fire. The fire will quickly 1gnm: other bl.ll.ldl.ﬂ" a.ud furn:mrc componenrs and will spread.

The fire tests Look almost ths sams course for all the sets. During the first short period afier
ignition, there was no visibls smoke development. At the first visible sign of smoke the fire
was of a'size to demand proper exungu.lshmﬂ with a hand extinguisher or similar. A few
minutes afier the first visible smoke, the fire was in all cases out of conuol. [n every case,
burning plastic dropped from the tv set down onto the underlying surface in guantities that
would set fire 1o a flammable surrace such as a carpet. I every case the fire burned
fiercely. :

Tv sets with outer casing compoasnts of self-extinguishing material, or slow-burning
material, were harder to ignite than others, but once the fire had gained a hold on the
material there was po poticeable difference in the course of the fire. Self-extinguishing
qualities are thus only of unportance for the earliest stage.s of the fire. This confirmcd
examinations of the materizls in that the heating effect immediately after ignition was slight,
the material rewaining its possible good fire qualities at this stage. When the fire bad zken
hold, the heating effect was great, and the good fire qualities were destroyed.

The outer casing of one tv sat consisted of two materials with very different qualities. One
of these materials was similar 10 other equivalent materials, while the other material had
pamcu{arly ‘good qua.'ucs Toe burnings “showed that the " common” material contribuied
to the fire so that it spread almost a5 in other sets, and that the fire would have spread, The
*good” materizl on the other hand was so good that it ook a long time to catch fire. I{ the
whole set had been manufacrured in this mamraa.l‘ it would bardly have been abls to burn.

In two cases the picture tube of the sets imploded, in one case quite violently. Ia the other
cases the mube cracked or split quite undramatically. There are regulations governing the
violence with which a tube may implode. The tests deciding whether the requirements have
been met are conducted by swinging a sies] ball at the picmre tube, and these capoot be
directly compared with the effects of fire. It is considered cerain, however, that one of the
wbes at leass did not meet the requirements. During the fire there were also small sharp
reports from the elecuonic compon:nu pa:ucularly condensers, as they were destroy.,d

During the full-scale burnings the sats were ignited with a solid fuel peller, which bas a
combustion energy of 4.5 kJ and burns for about’] minute 50 seconds.  The energy level
corrcsponds in "ordinary” elecrical units to about 40 W for | minure 30 seconds. By
comparison, an elecwic arc in the elecronic circuiry resulting from a loose connection may
for cxampic develop 10 W, while an arc in the high-tension part or the maies supply may
develop 50 - 100 W. The temperanure in the arc wﬂl be considerably higher than in the fuel
. pellet.
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" 7. Examination of busat v sets

| :'Thc El:ct;ric_i:y Council and the Markc:_Surycillaucc‘Bba.rd frequently receive, tjt_lmttvscr.s i
" from the police and other sources. For some time the Marketing Surveillagés Board has =t
" Generally speaking, fires are seldom thoroughly investigated so thar the cause of {ire can be
established with reasonable certainty, and it is extremely seldom thar the technical dewils of
 the cause of a fire are clarified. ’ :

Sioce 1990 the Market Surveillance Board bas investigated 12 alleged tv fires.” In 3 cases -~
- the igvestigations showed that there is some degree of probability that the tv seit started the '
fire. In 5 cases there is nothing in the rempants examined to indicate that it was the se1
which swrted the fire, and in 4 cases it has oot been possible 1o indicate any cause of fire

with acceptable certaioty. In no case bas it beén established that 2 fault in the standby
circuit was the cause of the fire. ‘

Particularly at Christmastime a number of alleged tv fires were investigated, and in these
cases it may be presumed with a very great degree of certainty that candles wers the real
cause. The Marker Surveillance Board subsequently undertook investigations, aod thess
show that a tighted candie falling over on the top of a tv set will normally set fire to the set.

* As bas been made clear in the DBI investigations, tv sets burn quite fiercely, regardiess of
how the fire started. There is therefore some probability that a fire involving 2 tv 52t will
burn flercely near the set.

[
8 , Forcign investigations R -
SEMK‘Q (Svenska Elektriska Materielkontrollapstalten, the Swedish Board for Testng and
Approval of Electrical Equipment) has for the Swedish Elsikerhetsverker (Elecrical Safety
Board) carried out two investigations on tv fires and one questionnaire investigation:

1. Tv fire study for the period 1994-01-01 —

1994-04-30
2. Examination of tv sets on standby, Parts [ and I ;
3. ﬁc Elsakerhetsverket has aiso qusﬁouc_d‘ a oumber of foreign laborateries and

similar jnstirutions on their experience of v fires.

L. . .
In the Tv fire smdv for the perjod 1994-01-01 — . - :

1994-06-3) 28 reports of tv fires were smdied. Of the 28 alleged tv fires, 17 were in-
vestigated at the SEMKO laboratory. It was established that in 7 cases it could be con-
firmed with carwinty that the tv set was the cause of the ‘fire, in 5 cases there was fire or
smoke in the components but co risk of acrual fire or spread of fire fo the set iself or its
surroundings. [n 5 of the cases investigated by SEMKO and in the 11 cases in which fire
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' re;:;o::ts from other investigations were studied,”the catise of fire cannot be 'estab{ish.c_d":'.i;i.tﬁ
cerainly. © -7 T el e

. The investigations of the standby fupction are based, according to this report, on the
‘following: ’ ' . o ST o
*Tv sets are found in almost every bome today. In the opinion of 'experts’ who -
have been interviewed, the cause of tv fires may be that the set is connected to the
mains in standby mode.”

The study concentrated on clecmical disturbance of the standby function in various ways
including EMC (elecuromagnetic compatibility). We now quote from the conclusion of these
studies: ’

- A1l the measurement data that bave been collected suggest that the disturban-
ces to which v sets were subjected during the test do pot affect them to such
ap extent that they become overheated and start 1o burn. ‘

Neither is there anything 1o suggest that the sets constitute any risk when suanding
switched on in the 'standby’ mode for any long period.

It is important to stress, however, that the investigations have been conducied on a
limited number.of sew, though these have been purchased on the market and have
. besn selected at random.”
]
From the guestions addresssd w0 foreign laboratories and other places it can be stated that of
the 18 taboratories questioned, 14 replied. Of these, 5 stated that they had experiznce of v

fires.

«  NEMKO (Norway) regisiered 54 wv fires in 1993, 5 of these being thoroughly
investigated. In some cases bad soldered connections were found, but apart from this |
"no further information is given. :

- The Central Electricicy Inspectorate, Elinspektiopscentralen (Finiand), registered 10
wv fires in 1993. 3 of which were thoroughly investigated. Findings not stated.

~ "“KEMA (The Netherlands) conducted an investigation of the sandby function without
finding any problems.

- MIT? (Japan) registered 54 v fires from 1990 1o 1992. Improved regiszauon has
been intoduced in fapan, as well as more stringent regulations for certain compo-
nents in the sets, For the rest, oo information on causes of fire.

- CSA (Canada) registered 2 tv fires in 1977; no further information.
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) The variation in these sets of information probably reflects diffcrcﬁci:s in rcpdhi;-a:gdmérhaiii"'f-
« " more than any difference in the actual circumstances. =" 7T T T T T

- The Danish Market Surveillance Board has bad the opporrunity to study the subject together
" with the United States approval company Underwriters Laboratories Inc. (USA), which is:; _
" one of the world's largest laboratories in the sphere of elecmrical safety control. UL gave T
information that tv fires are not a problem in the United States, The standards of UL are -
not legally binding ifi the United States, but in practice they are adhered to by virually all
suppliers. The UL standards for tv ses have stringent cequirements for the fire qualities o~
the components of the outer casing and other parts in plastic and similar materials. The
clectrical requirements are analogous 0 the European ones. s

9 The SKAFOR study (SKAFOR is the insurance companies’ organi;za:ion)

The Market Surveillance Board and DEMKO have for several years besn attempting 10
establish closar links with SKAFOR and the individual insurance companies with regard to
buent appliances, including v sets. “There has been some success in establishing co-opera-
tion with iodividual large companies, but the inrerest shown by SKAFOR has noi been
sufficiently greal.

After being requested by DBI (and the Market Surveillance Board), SKAFCR commenced
a mipor study among the larger insurance companies with the aim of evaluating whether the
latter consider tv fires o be 2 problem and, if so, how great the problem is.

The result of the SKAFOR study, which was given over the telephone, is that the insurance
companies consider fires originating in tv sets 1o be "an inieresting problem; but not a large
one.” Ses further the SKAFOR lemer, Ancex 3. :

\\
10 Conclusions

The principal conclusion of the study is that tv scts themseives are not the cause of mors
fires than other electical appliances, but that they are capable of making an already burning
fire worse. ) ' ' -

It can aiso be concluded thir., if an older tv ser has exterior damage or is got functioning
properly, this may indicate interior faults or the accumuiation of dust, whick may develop
into a pajpable but limited bazard. '

When tv sets, particularly older ones, are being serviced, a professional can fairly casily ses

if the set is beginning 0 develop faults that may in the course of time come to be of
impartance for safety.

10.1 Tv sets are not the cause of many fires
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. The study did not reveal any technical circumstances or statistical information to suggest that
_tv-sets are the cause of any upusual nurmber of fires considering their widespread presence
“and use.  None of the Danish or foreign cenmes of knowledge which contributed to this
*** sy or whose own studies are reporied bere provide any documentation to suggest that tv
sets constitute any special fire hazard. ... . ¢ s sl T T o Mz

Neither has any of the studies established technical circumstances or statistical information
suggesting that the standby function of the sets constirutes any special bazard. It has been
established ‘with considerable certainty that electrical disturbances (EMC) do not affect the
safery of the tv setws and their standby function. : T oL

The sudy of foréign investigations bas provided highly contradictory impressions of the
frequency of fires in tv sers. The differences in these studies is due more 19 the methods
chosen for the examinations and registration than to differences in the actual frequency of
fires. ’ ‘

It cannot be excluded that the interest of the media in tv fires has contributed w0 an increase
in the reporting of fires. If this is done through the police and similar chanaels, the infor-
mation is then included in the statiszics .of the Eleciricity Council. Among the public, the
interest shown by the media bas created the impression that tv sets are often the cause of
fires. This bas without any doubt had a snowball effect, increasing in intensity undl it
masks the real simation.

10.2. If ov sews-catch fire, they can burn fiercely
v
| .
It has bean estzblished that v sets, oncs they carch fire, burn quite fiercely, which makes a
considerable congiburion to the ol damage caused by the fire. '
W :

The requirements for the fire qualities of the rear cover are considersd to be oot sufficiently
swingent. It is also a deficiency of the standard that there are no requirements for the fire

" qualities of the other components of the outer casing.

In the international standardization organ IEC, work is at present going oo with a new
proposal (IEC/039/CDV) for a standard for tv sets. This proposal contains at present -
requirements on the flammability of all plastic parts and also for a number ‘of the other
components of the set. The proposal, however, aiso contains modifications regarding the
fire qualities of some components, and at the present point in time it cannot be estimated
whether the proposal as a whole represents an improvemect in safety.

10.3  Tv sets are elecrical appliznces with a limited life

It has been established that older tv sets start (o develop faults which may evenmally impair
the safety of the appliance.
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. Like ail clectricat: appliances, -2 tv sec bas 2 limited life. "The @o}ﬁéomnu and moaterias
. deteriorate as the appliance ages. This deterioration takes place not only if the appliante L
" used a great deal but also (though more slowly} if it is used seldom or not at all.

R Y RN I S .

It has been E.smbiiélicél _ﬂ:ﬁ.{ exterior visible damage and faulty functioning may be
interior damage that may develop so as to impair the safety of the appliace. o
A professiopal repair shop can oftzn note. incipient faults in older appliances. v

signs of

»

10.4 How often do v seis cawch .ﬁrc?

The Electricity Council receives accounts of burat electrical appliances from the police, the
Market Surveillance Board and the Danish Fire Technology Instinrte, DBI, who are obliged
to report all fires of suspecied electrical origin. In some years, from 10-to 20 reports of tv
fires have been recsived during the year. Some of these fires are due to incorrect use of
abuse of the appliance,

Every fire is, of course, unacceptable, and efforts must be made 10 pfcvcnt electrical fires.
It is an aim of the Electricicy Council to reduce the hazard that we bring into our daily lives
with the clectricicy we use for modern conveniences and pecessities, this aim 10 be achieved
by influencing international standardizarion and by exercising a supervisory function as to
the observance of the requirements of those standards.

11 . Recommendations

11.1 What can the consumer do?

v N
A tv seh is, as mentioned, an electrical 2ppliance, nat a piecs of furniture, and it must be
used as an elecrrical appliance, that is to say with care.

It is not necessary, for reasons of safety, for copsumers to tuin the tv set off at the wall
socket: it may be turped off by the remote conol instcad. Consumers who are nervous
may if they wish rurn the appliance off at its own switch.. It a tv set stands upused for a -
long period, for example in a summer cottage of ‘when the owners are away, it'is a useful
recommendation to switch it off ac the wall.socket, which will also save epergy.” - '

Do not plaée candles, lighted Christmas decorations or similar objects on the tv setor ona
wable close 1o the set. If a candle falls over or burns right down, the set may cach fire - and
if a v set once cawches fire it may bura fiercely.

Do not lay any cloth or similar article on a tv set. Do not eaclose the set in a tightly fiting
wall unit. [f the ventilation apercures in the set are covered over or if the set is unable for
some other reason to dissipate its heat, it may evenwally become a fire hazard or perhaps
give an elecrric shock. Always read the supplier’s recomumendations in the user’s manual.
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" Check the condition of the sct. If minor faults or malfunctionings are noticed, the set must
be professiopally overbauled and repaired. It is important to observe faulry functioning, an -
incorrect test ‘picrure, and signs of exterior damage 1o the congols, outer casing etc.’

- Defective plugs and cords must immediately be replaced by a professional. RIS

It may be 2 good idea to geta pn—:fc'ssidiz'ai' 0 go tﬁrouﬁh the set if it is more than 5:o'-r 6
years old and is to.be moved o a summer conage ot other ‘place where’ it will be standing
without attention apd perhaps be exposed to cold and damp. '

- Do not mwy.to clean the inside of 2 tv set yourself, because this may be dangerous. The
exterior of tv-sets can be cleaned with ordinary cleaning ageats. Avoid dampening any other
places than the scréen. Follow the manufacturer's instructions in the user's manual.

Consumers who buy a used tv set should epsure that the set has been overbauled by a
professional. . :

11.2 'What cao the tv irade do?

The wade is asked 1o test all the szts which come in for repairs, which are sold as used sets,
. which are to be rented our, etc., 0 ses if there is any incipient damage. The trade could
perhaps establish a regular s of rules, by which the sers are overhauled according to 2
specially developed programme and 2 writien declaration to that effect is issued.

11.3 " What can the authorities do?

Io copjunction with the ongoing revision of the requirements for tv sets (IEC 65), the
Elecwicity Council may work tarough the regulations deparmment of DEMKO the Danish
Board for Testing and Approval of Electrical Equipment, to improve the requirements for
the fire qualities of tv sets. Bearing in mind the fact that the risk of fire occurring in v sats
can never be completely eliminated, it would appear reasonable to improve the requirements
restricting the spread of fire, regarding both consistency and absolute qualities. This bas
been done. in the United States, for example, where probléms with tv fires are unknown.

The substances used to render plastic materials fire-resistant are ofien damaging to the
environment. However, otber methods of making plastic materials more fire-resistant have
now been developed, and these do not damage the environment, A furure standardization
~ should ensure that the solutions that are best from the point of view of both fire qualitiss and
- egvironment are given preferznce. - .

i2 Annexes, oot aviable in english (-'-ﬂ {{ 22 Moot ELL_J 2%
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Annex 1 Detailed results of the examipation of new tv sets.

Annex 2 Deuailed results of the examination of older tv sets with photo.
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A_.nne_x S -- Companson of ﬁrc qua.lmcs cxammcd wuh rcfcrcncc o [EC 63 )Lh a.nd GLh

Annex 6 Reproducibiliry of tcchmcal ﬁrc tests in IEC 65, 5th and 6th cdmons

-

The Danish Elecmicity Council

“Translator's note: A Danish Chrisunas decoration typically consists of several,small dried

plats grouped around a large ccnrral candle.

WA

editons ard ISO 5657. _ - _.
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