
Aon <o're.v.)/.t

T231Y
no,(>

Housing and Urban Development
opment and Research zitr

lil.PAmTM[tttr 0t ilcustxc
$I,tf, uirrt siril0itfllffll

bReha
Guidel

cCI 31 1980

TIBRITY

GI0t[ D.e ilBlCI

i
I

I

6
Electrical
Guideline for
Residential
Rehabilitation

October 1980
HUD.PDR.613.6



....-
' ,:. "i.,

DEPtRri{EtI 0t fiougtt0
AI{S tJfi iif ilEvfL6rM;;ET

OGI 31 BB0

iIB0ffr
h4rs

Prepared by the

National Institute of
BUILDINC SCIENCES
Washington, D.C.

for the U. S. Department of Housing and Urban Development

Office of Policy Development and Research

under Cooperative Agreement H-5033

The lnstitute is grateful to the following organizations whose

representatives participated in the development of these guidelines:

o U. S, Conference of MaYors

o National League of Cities

o National Association ol Housing and Redevelopment Otficials

o AFL-CIO Building and Construction Trades Council

o Association ol Major City Building Officials

o National Association of Home Builders

o National Trust for Historic Preservation

o U.S. League of Savings Associations

o National Housing Rehabilitation Association

. National Home lmprovement Council

o Building Code Action
. Council of American Building Officials

o National Conlerence ol States on Building Codes and Standards

o National Fire Protection Association

o American lnstitute of Architects

For sale by the Superintendent of Doc@ents, .S. Government

/-ao <c j t. 2.j1f no . (, e. 3'

iiationa,l Institute of l-'uil dlnr"

Sciences
.ifect.ricaf glrideline for resi-

dential rehabilitalioo'

Ptinting Office, Washington, D,C. 20402



',.rui}
THE SECRETARY OF HOUSING AND URBAN DEVELOPMENT

WASHtNGTON, O.C. 20410

A eongressional mandate-to develop model rehabilitation
guidelines-led the U. S. Department of Housing and Urban
Development to publish this and seven other guidelines that
should help local policymakers, eode officials, eitizens' groups,
architects, and engineers to deal with the eonfliets that arise
when eodes, developed for new construetion, are applied to old
buildings undergoing rehabilitation"

This guideline eoncerns itself with a partieularly eomplieated
subjeet: eleetrieal installations in residential buildings. It recom-
mends establishing standards, diseusses inspeetion, and eoncludes
with sample problems and their solutions.

The guideline is thoughtful and direct, and often its solutions
are so crisply stated that they hardly seem the produet of a
government ageney. Following a list of sixteen separate
electrieal system hazards, it says, "Have all sueh eonditions
eorreeted.rt Yes!

The guideline is intended to faeilitate rehabilitation by permitting
the maximum re-use of existing faeilities. It is not a eode, but
a guide for those who are empowered to interpret the code,
grant exeeptions to it, or waive portions of it. It should prove
itself to be invaluable,

The quality of this guideline and the seven others in the series is
the result of the untiring efforts of Robert Kapseh, program
manager for HUD's Office of Policy Development and Researeh;
William Brenner, projeet manager for the National Institute of
Building Seienees; and David Hattis, eonsultant from Building
Teehnology, Ine.

?) l"-n Hu, -)u
Moon Landrieu
Seeretary



The Rehabilitation
Guideline Series

The Rehobilitotion Guidelines were prepared by the National
Institute of Building Seienees for the Department of Housing and
Urban Development in response to the requirements of Seetion 903
of the Housing and Community Development Amendments of 1978.

As Congress intended, the Rehobilitation Gutdelines are not a
code, nor are they written in eode language. Rather, they are
designed for voluntary adoption and use by States and eommunities
as a means to upgrade and preserve the nationrs building stoek,
while maintaining reasonable standards for health and safety.
The term itrehabilitation", as used in the guidelines, ineludes any
set of aetivities related to the general view of existing buildings
as a resouree to be eonserved, rehabilitated, or reused.

This initial edition of the Rehabilitation Guidelines is published in
eight separate volumes. The first four guidelines are designed for
use by building offieials, members of the exeeutive and legislative
branehes of government, and related eommissions and organizations
involved in developing or implementing building regulations. These
guidelines eover the following topies:

I The Guid,eline for Setting and Adopting Stondcrds for Buildtttg
Rehobilitotion provides an introduetion and background to the
building regulations that affect rehabilitation. It deseribes
methods for identifying regulatory problems in a eommunity,
and recommends ways to amend, modify, or supplement existing
regulations to eneourage rehabilitation.

2 The Guideline for Municipal Approval of Brtilding Rehabilitation
examines the inherent differenees between regulating new
construetion and regulating rehabilitation, and presents speeifie
reeommendations for dealing with rehabilitation within munieipal
building departments.

3 The Statutory Guid.eline for Building Rehabilitation eontains
enabling legiilation that ean be direetly adopted by communities
to provide the legal basis for promoting rehabilitation through
more effective regulation.

4 The Guideline for Managtng Official Liability Associated with
Building Rehabilitation addresses the liability of eode offieials



(i) Stairwelk: Stairwelle shall be
adequately illuminated. Lighting outlete
shall be controlled by wall switchee.
Wall switcheg ahall be located for
convenient and readily accessible uae,
Switches shall not be located where it is
necessary to use darkened stair sections
for their operation. All stairwellg to
finished portions of dwelling ghaU be
provided with multiple ewitch conhol,
one at the head the other at the foot of
the gtairwell,

UJ Senico and/or Feede$ Service to
existing dwelling unit shall be a
minimum of one hundred ampere, three
wire capacity, service equipment shall
be dead front having no live parts
exposed whereby accidental contact
could be made. Type "S" fuses ahall be
inetalled when fused equipment ir uaed.

Excaptlon: Existing aervice of fifty-
five ampere three wire capacity, and
feedert of thirty ampere or larger two or
three wire capacity ohall be accepted if
adequite for the electrical load being
gerved.

(k) Existing Wtuing and Equlpment:
Existing wiring and equlpment ghall be
in good repair, Circuit extensions made
with flexible cord wiring ln lieu of
permanent wiring ghall be ellminateiL

lAN)-2.NowWork. All new work
ghall conform to thig ordinance,

Iffi-3, Evldence of lnadequacy.
Evidence of lnadequacy shall be any of
the following:

(a) Uee o[ cords in lieu of permanent
'wiring.

[b) Oversizing of overcurrent
protection for circuits, leeders or
service.

(c) lllegal extensions to the wiring
eystem in order to provide light, heat or
power.

(d) Electrical overload,
(d) Misuse of electrical equipment.
(fl Lack of lighting fixturea in

bathroom, laundry room, fumace room,
atairway or basement.

involved with the administration and enforeement of rehabili-
tation, and provides recommendations for minimizing liability
problems.

The remaining four guidelines are teehnieal in nature, and are
intended for use by eode offieials, inspeetors, designers, and
builders. They eover the following topies:

5 The Egress Guideline for Residential Rehabilitatton lists design
alternatives for the eomponents of egress that are regulated
by current eodes sueh as number and arrangement of exits,
eorridors, and stairs, travel distanee, deadrnd travel, and exit
capacity and width.

6 The Electrical Guideline for Residenttal Rehabilitation outlines
proeedures for eondueting inspeetions of eleetrical systems in
existing buildings, and presents solutions to eommon problems
assoeiated with eleetrieal rehabilitation sueh as eliminating
hazardous eonditions, grounding, undersized serviee, number of
reeeptacle outlets, and incompatible materials.

7 The Plumbing DW Guideline for Residentiol Rehobilttotion
presents criteria and methods for inspeeting and testing
existing drain, waste, and vent (DWV) systems, reloeating
fixtures, adding new fixtures to existing DWV systems,
extending existing DWV systems, and installing new DWV
systems in existing buildings.

8 The Gutdeline on Fire Rotings of Archaic Materials and
Assemblies contains the fire ratings of building materials and
assemblies that are no longer listed in eurrent building eodes
or related referenee standards. Introductory material dis-
eusses flame spread, the effeets of penetrations, and methods
for determining the ratings of assemblies not listed in the
guideline.

Single editions of the Rehobilitotion Guideltnes--or eopies of
specifie guidelines-are available at no eharge, as long as supplies
last, from HUD USER, P.O. Box 280, Germantown, Maryland 2076I .
Phone (301) 251-5154

The Rehabilitation Guidelines are also available from the
Superintendent of Doeuments, U. S. Government Printing Offiee,
Washington, D. C. 20402.

* U.S. GOVERNMENT PRtNTtNc OFFTCE: t?80 O- 629_1s,/2r29 REGTON 3-t
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Appendix
De[roit Electrical Code, Chapter 10

Appendix t-Deuroft Elec{rtcal Godo,
Ghaptor t0

fixtureg, rhall be provided and ahall be
located at leaat thirty {ilo) and not more
than forty-elght (48) inchea above the
floor adiacent to the waah basin and not
more than four [4) feel from the basin'

(e) AllOlhsr Habitable Roomr:
Illumination for each habitable room
ahall be provided. Ughting outlet ehall
be conholled by a wall ewitch. Wall
switcheg shaU be located for convenient
and readily acceggible use. Corvenience
duplex rcceptacle outletr shall be
provided with a ninimum of two [2)
ieceptacle outlets equally epaced
amund the room. Aa addidonal
receptacle outlet conbolled by a wall
ewitih is acceptable ir lieu of a lighting
outlet.

(0 Baroment Basement ghall be wired
for a mlnimum of one lighting outlet tt
each 2(X) aquarc feet or naior fraction of
area for usi ae general illunination. All
enclosed areag ihat may be walked tnto,
such ar toilet rcomg, fndt etorage rooms,
utilitv rooms. excavated arcar under
porcf,es, etc,, ahall be provided with at
Ieast one lighting outlet (except coal
bins).

Stahwell and laundry area lighting
outletr rhall not be counted ar part of
the required baeement lighting outlett.

[g) Iaundry Arear: Iaundqr areaa
shall be provlded with illumination.
Laundry circuit shall be an indivldual
circuit. A wall-mounted grounding type
duplex receptacle outlet ahall be
provided, loiated near the laundry
eouioment.

Ai exigting drop cord receptacle
outlet on a separate eircuit ohall be
acceptable prwiding it ia a grounding
tvoeieceotacle outlet not more than five
(6i teet rii (o) iaches above the tloor.

[h) Spacc Heating Spten: Heating
equipment requlrini elechical energy for
operition and/or conhol ahall be
piovided with an individual circuit. A
ilisconnect switch shall be provided on
or adiacent to the heating equipment
(exception: thermo-pile controlled
fumaces).

15

Chapter 1o of the code io added aa
follows:

lflXFl. Mnimum standards for
exigting dwellinS unitr,

If inspection reveale that the wiring
eyetem of an exiedng dwe[ing tl1pe
occupancy ir inadequate, or if code
certlfication as a habitable dwelling
under thir aection ir requerted,-the
following minimura requirementr ahall
be compliedwith:

(a) Entsalcel rnd Exib: Where two {2)
or Eoru eEtrancrs ard/ot exits exiat, at
leart two (2) entrancer atrd/or exitr
ghall be illuminated by exterior lightr.
Lighdng outleta rhall be conholled by
inte;ior wall rwitchee, located for
conirenient and rcadily acceggible uee.

(b) Erlog Roon: Living rcom ghall be
provtded with illumination lightlng
outlet shall be conbolled by a wall
switch, locatcd for convenient and
readily accesrible uae.-One of the
receptacle outleta conEolled by a wall
gwitch in lieu of ceiling lighdng outlet tr
acceptable, Convenient duplex
recelrtacle outleta shall be provided.
Receptacle outleta rhall be equally
epaced around the room with at leagt
one duplex receptacle outlet on eac,h
wall.

(c) Kttcien: Kitchen ehall be provided
with illumination. Lighting outlet ohall
be controlled by a wall owltch located
for convenient and readily accessible
u8e.

A separate kitchen appliance circult
ahall be pmvided supplying a minimum
of three (0) Srounding type duplex
receptacle outleta. Tlryo (2) of these
receptaclea ohall be readily accesaible
for convenient uae of portable
appliances. New appliance circuita ahall
be twenty ampere capacity.

(d) Badtroom: Bathiooms ahall be
illurninated. Lighting outlet ahall be
controlled by a wall awttch. A
receptacle outlet separate from the light



3.9
Access to Electrical Equipment

Problem: The configuration of aecess space to, and working
space around, electric equipment to permit ready and safe
operation and maintenance of the equipment is different from
that reguired by the current code, such as NEC Seetion 110-16.

Solution: Permit sueh existing spaee to remain when the intent
6-f-fEE-eurrent eode can be mit.-

Discussion: Equipment accessibility and working space are essen-
tial to safety. The existing spaee could be permitted to remain
unchanged if it meets the requirements of the eode under whieh
it was eonstructed, additional equipment and/or new equipment
of a higher serviee rating is not to be installed, and the instal-
lation has a history of safe operation, maintenanee, and repair.
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3.7
Extending General Purpose Ungrounded Branch Circuits

Problem: An existing general purpose branch eireuit that is to
66-extended conforms to the current eode, but doesn't have an
equipment grounding means.

Solution: Permit ungrounded, noneonforming, general purpose
6FEtEh--eircuits to be extended to all locations exeept kitehens,
baths, basements, garages, and loeations within reaeh of grounded
surfaees.

Discussion: Kitehens, baths, basements, garages, and locations
witfiin reach of grounded surfaces represent a partieular hazard
as eompared to other loeations. This hazard is reduced by
equipment glounding means installed aeeording to the current
eode or this guideline.

3.8
Number of Rec€ptacle Outlets

Problem: The number of existing reeeptacle outlets is less than
req[iiea by the current code.

Solution: Permit fewer reeeptaele outlets than required by the
6iliiEit eode.

Discussion: The number and Ioeation of receptaele outlets
requirEi-for the safe and eonvenient use (as this bears on
safety) of rooms and spaees varies and ean best be determined
by the judgment of eommunities and jurisdictions individually.
Such faetois as number of oeeupants, floor area' room eonfig-
uration, and window and door locations all affect the number
and loeation of receptaele outlets whieh meets the intent of the
eurrent eode. Examples of sueh reduetions in the number of
required reeeptacle outlets are eontained in the BOCA Basie
Property Maintenanee Code, Section H-602.0, ELECTRICAL
PACILITIES (see Part I above) and the Detroit Eleetrical Code'
Chapter 10 (see Appendix).

r
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cooking, heating, and domestic hot water. Determining existing
loads and new loads planned as a part of rehabilitation requires
judgment. If there is any indieation that loads will increase in
the future, this should be taken into consideration. Using the
aetual installed load is a means to control otherwise unnecessary
rehabilitation, while maintaining the standards of safety required
by the eurrent eode.

3.6
Second Service Entrance and Disconnect
Problem: ln one- and two-family dwellings, the existing service
raIlngTs to be increased by the addition -of a second sdrviee
entrance and a seeond serviee diseonnect in order to meet the
eurrent code or this guideline, but space is limited or there are
other, similar constraints.

Solution: Add the seeond serviee entrance and the second service
til36-onneet at a loeation different from the existing serviee
diseonnect, provided:

. Both disconnects meet the eurrent eode, sueh as NEC
Seetion 230-44 and 230-72(a) and (c);

Permanent warning signs are ereeted at each loeation indi-
eating separate serviee disconneets; and

The eombined rating of the separate serviee diseonnects is
not less than that required by the current code or recom-
mended by other sections of this guideline for a single
serviee diseonneet.

Discussion: These reeommendations are intended to eliminate
tIe-[olential hazard of installing a single, new, serviee entranee
in an inappropriate loeation, and are a me&ns to eontrol other-
wise unneeessary rehabilitation. Any hazard associated with aI'splitil service is also eliminated by the suggested provisions of
the reeommendations and the restrietion of split service to
residenees of no more than two families. A split serviee in-
stalled as reeommended is an alternative to the current code
which may provide an equivalent level of safety.

lntroduction

This guideline addresses only those select problem areas most
identified with rehabilitation projects. The guideline is not a
eode, but like an eleetrieal code, it is intended for use by
persons knowledgeable about eleetrieal design and installations.
The guideline addresses three major subjeet areas:

. Setting and adopting eleetrical rehabilitation standards at the
state or local level;

Inspeeting existing eleetrieal installations; and

a

a

a

Problems and solutions for hazardous eonditions, inadequate
load-earrying eapaeity, and additions, alterations and exten-
sions to existing eleetrical installations.

With regard to the problems and solutions, this guideline applies
to all types of residential oeeupaneies exeept hotels, rooming
houses, dormitories, and housing for the elderly. It is intended
to faeilitate the maximal re-use of existing electrieal installa-
tions in eireumstanees where, for some reason, code requirements
for new eonstruetion are being applied to a projeet undergoing
rehabilitation. In general, there are two sueh eireumstanees:

Repair and improvement of existing residential buildings when
eompliance with the eode requirements for new construetion
is triggered by a 25-50% Rule or similar rule which is in
effeet in the jurisdietion.

o

. Change of use or oeeupaney into a residential occupaney
(e.g., from one- and two-family dwelling to apartment build-
ing, from hotel to apartment building) when complianee with
the eode requirements for new eonstruetion is triggered by
the provisions of the eode in effeet or some other provision.

For rehabilitation involving a ehange of use or oecupaney, this
guideline should be used when it is feasible to reuse some
portion of an existing eleetrieal installation.

It has been long recognized that eleetrieal eodes pose special
problems for rehabilitation projeets. Some communities have
adopted speeial eleetrical eodes to be used for rehabilitation.
One example, the City of Detroitrs eleetrieal eode for reha-

It2



bilitation, is shown as an Appendix to this guideline. Some of
the model eleetrical eodes give the eode enforcement authority
the responsibility for making interpretations of the rules, for
granting exeeptions to the rules, and for waiving speeifie re-
quirements of the eode. The following sections of the 19?8
Edition of the National Eleetrie Code (hereinafter NEC) illus-
trate this r'flexiblerr approaeh:

"section 90-2.(d Special Permission. The authority hoving
jurisdiction for enforcing thts Code may grant exception for the
instollotion of conductors ond equtpment, not urtder the exclusive
control of the electric utilities ond used to connect the electrtc
utility supply system to the service entrance conductors of the
premises served, provtded such tnstollations cre outside o build-
ing o" terminate tmmedtately inside o truilding ruall."

'tsection 90-4. Enforcement. Thts Code is intended to be
suitoble for mandato4y opplicotion by governmental bodies
erercising legol jurisdiction over electrical instollattons and for
use by insuronce inspectors. The authortty hovlng iurisdiction of
enforcement of the Code will have the responsibtlity for making
interpretations of the rules, for deciding upon the approval of
equipment and matertals, ond for granttng the special permission
contemplated tn o number of the rules."

"sectton 90-5. Formal Interpretations. To promote tniformity
of tnteryetotion cnd opplicotion of the provtsions of this Code,
the Notional Etectrical Code Commtttee hos estoblished inter
pr etation pr o c edur e s.t'

1

Estabtishing Slandards for Electrical Rehabilitation

A eommunity using this guideline may also have a need to set
standards for rehabilitating electrieal installations. A general
proeess for establishing local standards is discussed in detail in
tne Guidettne for Settirg and Adopting Stondords for Building
Rehabilitation

There are a number of other sourees of information besides this
guideline that a eommunity may use to establish suitable require-
ments and criteria for electrical rehabilitation. Current eleetrieal
codes, sueh as the NEC, are one sueh source of rehabilitation

2

. No reeeptacle ouilet or fixture is located where it will be in
reach of grounded surfaees.

Discussion: An existing general purpose branch eircuit or feeder
wiifiouf an equipment ground whieh is inspected, found to be
still in aeeeptable physieal and functional eondition, and is not
overloaded can be considered to have a history of operating
safely. Therefore, its safe operation ean be expeeted to eon-
tinue, and it may be allowed to remain. It is important that
sueh a eircuit does not serve as an applieanee branch eireuit;
that load calculations eonsider both existing loads not affeeted
by rehabilitation and new loads whieh are a result of rehabilita-
tion; and that the receptacle outlets and fixtures on sueh a
circuit are safely located out of reaeh of grounded surfaces.

f

a

a

a

3.5
Undersized Servlce

Problem: The size of the serviee is inadequate for the load as
caiculafed aeeording to the eurrent code.

Solution: Reealeulate the size of the serviee for the actual
connEEfeO (installed) load and the loads for eircuits caleulated
aecording to the eurrent eode, provided:

The service diseonnecting means has a rating not less than
the actual conneeted load;

Loads established for braneh circuits and feeders are deter-
mined with the diversities and ealeulation methods defined in
the current code; and

All other aspects of the serviee meet the eurrent eode, sueh
as NEC Tables 310-16 to 19 ineluding the notes to these
Tables, Artiele 210, Article 220, Article 240 and Artiele 230
except Seetion 230-79(c) for single-family dwellingp and
Seetion 230-79(d) for all other oecupaneies.

Discussion: In determining the aetual eonnected load, inelude
6oth-exisfing loads not affeeted by rehabilitation and new loads
which are planned as a part of rehabilitation. The probability
of the use of room air conditioners should also be eonsidered.
The use of energy sourees other than eleetrieity ean reduce the
load. Therefore, eonsider the use of other energT sourees for

11



Solution: Permit ungrounded, noneonforming, existing fixed ap-
plianee braneh circuits to remain, provided:

. Alternative grounding is provided for appliances by the con-
neetion of an equipment grounding conduetor to a grounded,
metallie, cold water pipe;

. Service equipment, serviee raeeways, service glounded con-
duetors, switchboards, and panelboards are grounded in aeeor-
dance with the eurrent code, sueh as NEC Article 2S0, or
alternative grounding is provided by the conneetion of an
equipment grounding conduetor to a grounded, metallic, eold
water pipe;

. Braneh circuit equipment grounding eonduetors are in aeeor-
dance with the eurrent eode, such as NEC Article 250; and

. Ungrounded, nonconforming, existing, general purpose branch
cireuits eonform to Part 3.4 of this guideline.

Discussion: This alternative method of grounding existing fixed
appilance branch cireuits is not the metiod usualty requiied by
code, but it will provide an equivalent level of saiety.- And,
since this alternative method is relatively simple to install, it is
an aid to rehabilitation. But, itfs important to make sure in
such installations that equipment grounding conductors are con-
nected to cold water pipes whieh are metol and whieh are
grounded.

3A
Grounding of General Purpose Branc{r Gircults or Feeders
Problem: An existing general purpose braneh cireuit or feeder
is without an equipment grounding means whieh is eontrary to
the eurrent eode.

Solution: Allow ungrounded, noneonforming, existing, general
purpose braneh cireuits, or feeders to remain, provided that:

. No cireuit or feeder is overloaded when the load-earrying
eapacity is ealeulated as in Part 2.3 of this guideline;

. No general purpose branch circuit serves loads required by
the eurrent code to be served by small applianee branch
eircuits; and

10

standards information. Although these eodes principally regulate
new eonstruction, and therefore may not adequately address the
problems of rehabilitating existing buildings, certain new construe-
tion provisions may still be applicable. For example, provisions
regulating grounding, feeders, and serviee ratings can be adopted
as eleetrieal rehabilitation standards when a community wishes
to maintain a level of performanee in rehabilitated buil<lings
equivalent to that for new construetion.

In addition, the nalternative materials and methodsn provision in
new eonstruetion eodes provides a means by which aeeeptable
solutions to eleetrieal rehabilitation problems ean be developed
that are different from those preseribed by the cument code.

Property maintenanee codes, fire prevention eodes, and hazard
abatement codes could be another basis for setting electrical
rehabilitation standards. Though these eodes do not contain
preeise enough information to be useful in setting speeific stan-
dards,- they can still provide a general basis for establishing both
a minimum level of performanee and a level of performanee
less than that required by new eonstruetion oodes.

For example, the BOCA Basie Property Maintenance Code states
in Seetion H-602.0, ELECTRICAL FAiILITIES:

nH-602.1 Outlets required.. Where there is electrtc serv[ce
ovciloble to o structure, every hobttobte room of a dwelling
unit, ond ever? guest room, sholl contoin ot leost two (2)
seporote and. remote outlets, one (1) of urhtch may be a ceiltng
or wall-type electric tight ftrture. In o krtchen three (B) sepo-
rate and remote wall-type electric conventence outlets or
two (2) srch convenience outlets ond one (l) ceiling or wall-type
electric light Ffrture sholl be p"ovrded. Every purbiic hall, water
closet compartment, batlvoom, toundry room or furnace room
slroll contain ot leost one (l) electric tight ffrture. In oddition
to the electrtc light firture in every bathroom ond loundry
room, there sholl be provtded ot leost one Q) electrtc outlet.

nH-602.2 Instollation: All electrical equipment,'wirtng, and
opplionces sholl be instolled ond mointoined ln a safe maruter in
cccordonce with oll opplicoble lows. All electrtcal equipment
sholl De of an approved type.

I
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nH-602.3 Defecttve system: Where it is found, in the opinion
of the building offtcial, that the electricsl system in o structure
constitutes s hazard to the occuponts or the structure by reason
of tnadequate service, improper fustng, inufficient outlets,
improper-wiring or instollotion, detertoration or damage, or for
similor reosons, he shall require the defects to be corrected to
eliminate the hazard.tl

Similarly, the BOCA Basic Fire Prevention Code states in
SECTIOII F-105.0, ORDERS TO ELIMINATE DANGEROUS OR

HAZARDOUS CONDITIONS, F-105.1 General:

t,wheneyer the fire official or hts designated representative sholl

find tn cny structure or upon ony premises dcngerous or hazard-
ous conditions or moterials os follows, he sholl order zuch don-
gerous conditions or moteriols to be removed or remedied in
-accordance urith the provisions of tfris code: . 7 ' hazardous
condittons orising from defective or improperly used or instolled
electrical wiring, equipment or appliances"

Past eleetrical eodes for new construction are an especially
important souree of information for setting eleetrieal reha-
Oititation standards. The performanee levels required by past

eleetrical eodes are different from, and may be lower than, the
eurrent electrieal eodes. Past eodes, however, are most useful
in determining after an on-site inspection whether an existing
building eurrently meets the eode under which it was built'

Finally, laws and regulations affeeting eleetrical installations
whieh apply retroaetlvely to existing buildings are by definition
mandator standards for eleetrieal rehabilitation.

2
lnspection
An inspection of the existing eleetrieal installation may be

necessary to provide the authority having jurisdietion with -the
information needed to evaluate a proposed eleetrical rehabil-
itation oroiect (see the Gutdeline for Approval of Btttlding
Rehabilitu;tonl. Inspeetions are also an essential part of en-
foreing property maintenance, fire prevention, and hazard
abatement codes.

The use of flexible cord as a permanent wiring method may
indicate the need for more reeeptaele outlets (see Part 3'8
below).

3.2
Incompatible Conductors, Devices, and Equapment

Problem: Cireuit breaker, fuse, switch, receptacle, other device,
IixE[ ut[itization equipment, raceway, eonneetor, terminal, splie-
ing deviee, or other titting is not eompatible with the type of
coiduetor used, or the electrieal eonneetion does not meet the
current eode, such as NEC Seetion 110-14.

Solution: Have all sueh eonneetions of eonduetors to terminal
FEFIEI conductor spliees, or eonductors joined with splieing
beviees corrected to meet the eurrent code, sueh as NEC
Seetion 110-14(a) and 110-14(b), and have all ineompatible
eonduetors, deviees, or equipment eorrected to meet the eurrent
eode, sueh as NEC Seetion 110-14, bY:

. Replacing existing conduetors with new eonduetors which are
eompatible with the existing deviees or equipment; or

. Replacing existing deviees or equipment with new deviees or
equipment whieh are eompatible with the existing eonductors;
or

. Installing an insulated eonduetor "pigtail" compatible With the
existing deviee or equiPment.

Discussion: Improper eonneetions and spliees, and ineompatible
eoi?lue-i;[6-rs, devieei, and equipment ean be hazardous. There are
problems assoeiated with defective or improperly installed wiring
or equipment. These conditions, depending upon -the number- and

severitj of the problems, may be judged an imminent hazard by
an authority naving jurisdiction. If that is the case, the hazard
must be eorrected-immediately or the installation diseonneeted.

3.3
Grounding of Fixed Appliance Branch Circuits

Problem: An existing fixed applianee braneh cireuit does not
Eave an equipment grounding means which is required by the
current eode.
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Receptaele eontact deviees are not firmly in eontaet with
the eontact devices of a standard type flexible cord attaeh-
ment plug when the plug is inserted in the reeeptaele;

Bathroom receptacle, garage reeeptaele, or outdoor recep-
tacle with direet grade level aeeess is without ground fault
eireuit interruptor protection;

Neutral is not grounded at the main serviee entrance equip-
ment loeation by a properly eonneeted gfounding electrode
eonduetor;

Polarity is reversed in wiring eonnections to reeeptacle
outlets;

Fixed utilization equipment, sueh as a lighting fixture,
lampholder, or applianee, operates intermittently;

Building eonstruetion adjaeent to wiring, equipment, or appli-
anee is burnt;

Serviee, feeder, or braneh eireuit eonductors have evidenee
of intermittent operation, impaired operation, or eannot
otherwise be determined as acceptable when the installation
is energized;

F'lexible eord is used as a permanent wiring method;

This part of the guideline outlines a proeedure for eonducting
inspeetions of existing eleetrieal installations to determine their
physical eondition, funetional eondition, and load-carrying eapaeity.

Electrical construetion drawings and/or specifications of an
existing building do not represent the present physieal and fune-
tional condition of the eleetrieal installation; these conditions
can only be determined from an on-site inspeetion. However, if
it is determined that electrieal eonstruetion drawings aecurately
and eompletely represent the present eleetrieal installation in an
existing building, they eould be used in conjunction with the
eurrent eleetrieal code to ealeulate the installationrs load-
carrying eapaeity.

It is recommended that inspections be made by qualified eleetrical
personnel, as determined by each jurisdietion.

Step 1

Physical Condition

a

Braneh cireuit, feeder, switehboard, panelboard, or distribu-
tion board serviee rating is inadequate for the load ealeulated
in aceordanee with the current eode; or

Pull-chain switch or brass shell soeket in a wet or damp
location is within reach.

Solution: Have all sueh eonditions eorreeted.

Discussion: These eonditions are hazards of varying degree.
Tfiey are problems assoeiated with defeetive or improperly used
or improperly installed wiring, equipment, or applianees. If any
one or eombination of these eonditions is extensive, severe, or
oceurs frequently in an installation, an authority having jurisdie-
tion may judge that an imminent hazard exists. In that ease,
the hazard must be correeted immediately or the installation
diseonneeted.

8

Determine the physical condition of the existing eleetrical instal-
lation, ineluding individual dwelling units and eommon areas of
multi-family dwellings. Inspeet the physieal eondition of the
parts of the installation whieh are normally exposed to view.

Next, turn off the povrer to the individual dwelling units and
eommon areas of multi-family dwellings, and remove the covers
and open the doors of switehboards, panelboards, eabinets, and
boxes. Inspeet the physieal eondition of the exposed, internal
eomponents and wiring, as well as the surrounding building
construction.

If the eondition of the eonduetor insulation eannot be determined
by inspeetion, perform an insulation resistance test. Similarly,
if the condition of receptaeles eannot be determined by inspec-
tion, test them by inserting a standard type flexible eord attaeh-
ment plug.

Detaeh fixed utilization equipment sueh as lighting fixtures,
lampholders, and appliances (e.9., built-in electrieal spaee heaters)
to inspeet the physieal eondition of their exposed, internal eompo-
nents and wiring, as well as the surrounding building construetion.
In older buildings, however, detachment may eontribute to, or
aetually eause, defeets in equipment, applianees, or wiring.

a

I
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Therefore, consider detaehing fixed utilization equipment only
when: .

Sueh wiring, equipment or applianee is part of ,a rehabilita-
tion plan;

Problems are evident from the first inspection of parts which
are normally exposed to view; or

Problems of funetion are evident from inspection or reeords,
or are identified by owners or tenants.

Step 2
Functional Condition

If the physical condition of the installation seems safe, determine
the funetional condition with the power on in individual dwelling
units and in common areas of multi-family dwellings. Inspeeting
an installation with the power on is essential to determining its
eondition.

When a building or dwelling unit is without power because it is
unoeeupied or an imminent hazard exists, determining funetional
eondition may have to be delayed until rehabilitation has begun,
or an exploratory permit may have to be secured by the build-
ing owner from an authority having jurisdietion to turn the
power on.

Remove the covers and open the doors on equipment to expose
eireuit breakers, switehes, receptaeles and other deviees, and
eonductor spliees and connections; then:

Operate eircuit breakers, switehes, other operable devices
and fixed utilization eguipment;

Observe the funetion of operable devices; and

. Observe the operation and assess the operating temperatures
of fixed utilization equipment.

Make inspections to determine the physical and functional eon-
ditions of existing eleetrieal installations in aecordanee with the
eurrent eode, such as NEC Section 110-3(a). Whenever possible,
as an aid in assessing an installation's eondition, secure informa-
tion from owners, tenants, or from the records of all possible

6

authorities having jurisdiction (e.g., health departments, licensing
bureaus) about past operating problems that eannot be found
easily by inspection, such as the frequeney of fuses blowing or
short cireuits.

i
t'l
a
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Step 3
Load-Carrying Capacity

Determine the load earrying capacity of the existing eleetrical
installation by ealculation in accordance with the eurrent eode.

3
Problems and Solutions

3.1
Hazardous Conditlons

Problem: The existing eleetrical installation has any one or
E6-ifrEiffition of the following eonditions which are eontrary to
the intent of property maintenanee, fire prevention, and hazard
abatement eodes:

. Equipment or wiring is missing, broken, diseonnected, loosely
eonnected, unsupported, not seeurely fastened in plaee, eor-
roded, burnt, cracked, split, has evidence of overheating,
physical damage, or misuse;

. Equipment is dirty or contains debris;

Wiring is frayed;

Labeled or listed equipment or wiring is not installed in
aecordance with any labeling or listing instructions;

Cireuit breaker, fuse, switch, receptaele, other deviee, fixed
utilization equipment, or wiring is not compatible with the
phase, voltage, amperage, or type eharacteristies of the
electricity in use;

Circuit breaker, switch, or other operable device has visible
evidenee of areing or overheating;
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