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Foreword

. The IEEE C2 Secretariat regularly publishes Interpretation Requests
‘received and Interpretations made by the National Electrical Safety
Code® (NESC)® Subcommittee on Interpretations. The original
requests have been lightly edited to remove extraneous matter and
focus on the C2 problem presented. Some illustrations have been
redrawn for publication. With these exceptions, requests are in the
form received. .

The First Interim Collection 19911993 provided interpretations for
IR 442 and IR 443, which were still under consideration at press time
of the previous volume, and incorporated interpretations for IR 444
through IR 447. The Second InferimCollection 1991-1993 provided
interpretations for TR 448 lhm'{:gh IR 453,

The Third Interim Frﬁw‘ﬁlﬁd 1-1993 incorporated an
interpretation for IRﬁr?ff;g d provi thferpretations for IR 455
through IR 462, IR 447 g’ﬂ rough 4ﬁ?‘%&g{é§;xmlud:d, although the

. i

interpretations werg-(n i
The Fourth Interi [-1993 pre interpretations
etatibgs for TR 468

for IR 463 thiougl T orpdtated int
through IR\470. 4R 474 {hroug i[‘%% nclugkd although
interpretationdhave et beeirrgvided for th /

This vu]umn,‘\il_@ ifth Interjin Collecti 3-19495 provides
interpretations for IR\ ! lhruu IR 42@, d’ incorporates TR 475
through IR 489. Interpretit ; r consideration for TR 490
through IR 493,

The Secretariat hopes that'the |

prove helpful to those concernéd witl
Y

lication of all interpretations will

e WESC.



Procedure for Requesting an Interpretation
Requests for interpretation should be addressed to:

Secretary for Interpretations

National Electrical Safety Code Committee, ANSI C2
IEEE Standards Office

445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

Requests for interpretations shopld include:

1. The rule number in qu
2. The applicable condigi

Line drawings shpdld# 5k ink O excellent black pencil
originals. PI:GL{I;?-I ' { sy prints. These
illustrations L ke i irculation and

eventually

giial-must be in a form
f copimittes consideration,
requests will be sent : 5 Subcommittee. After
consideration by the Subgcothmitie ich may involve many
exchanges of correspondende, in r, will be notified of the
Subcommittee’s decision. Dec sf:széill' published from time to
time in cumulative form and may befrdered from IEEL,
Interpretations are isgye ain and clarify the intent of specific
rules and are not inte ' '
application of the codgl THeIn atipns“Bubcommittee does not
make new rules to fit sidatioh

that is easily reprodu
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Definitions Definitions

Section 2.
Definitions of Special Terms

Definition of a communication line or communication
class conductor

REQUEST  (March 29, 1994) IR 485

Section 2 of the NESC, Definitions of Special Terms, defines cable
television plant as a “commun line,” or “communication class
conductor.” The defi an.lDI'(L’asté%lOﬂ gm&s on (o state that
“Yecommunication lines” may/Operate atpotentials of up to “400 V to
ground, or 750 ¥V betwee :} an a’ﬁ%{} cirgui \]ﬂt]ims..."

age of gre

Olperation at a noml&a _ an 90V is acceptable as
long as tmanerrerl within fhe netwo li\!ﬁw than 150 W. This
section then gogs Mﬂ say thit, ﬁ conditions, the
preceding li 1 may b bgt.m:lmls, are used to
pnwerﬂntc%l}c MU N

Al the reljyest the méjar, .3 Comi n:lu:atl T i;l;rnjl represent,
clarification is mba.rdmb it Jacction as it applics to
the broad band ::Zﬁ(le. telgvision n ;.f’ k.

The industry has hb% : ignally posered with low-voltage ac
(quasi-square wave), which rungfﬂ 1 an initial 24 Vac of the
1940z to the present Sll‘;}ﬂj : 60 Vac. The low source
voltage employed, along with.an ev/f?ﬁcrﬁqmng electronics loading,
presents substantial problems ny effective powering of the

network.

My firm has been retain multiple system operator
who wishes to consider | il ac supply voltages that
would more effectively [power fHi i et Orks, Lfll.uar i-.ibn'[[h antly

increasing overall netwark
Source voltages rangmg from 90 Vac to 40() Vac (to near-dc) have
been considered in our initial analysis, with the higher voltages in
particular offering significant advantages as compared to the present
60 Vac.
Specific clanﬁcahon requests are as follows:
1. 'What is the maximum voltage that a cable television network
may employ while still meeting the general intent of this
section (or any other) of the NESC?



Definitions Definitions

2. Under what “specified conditions” (as referred to in the code)
may a cable television network exceed the general limitations,
and what new limitations then apply?

INTERPRETATION (July 25, 1994)

As you state, the term “communication lines” is defined in the
Definitions section of the NESC, and cable television (CATV)
systems .are included in this definition. The general intent is to limit
communication line voltages to 400 V to ground or 750 V between
any two points of the circuit and transmitted power to 150 W.
However, no limit is placed~bp transmitted power when a
communication line is npcm}:/g at i numun] voltage of less than

90 v,

Communication ]mc‘, :ﬂv ""r" networks, must meet all
applicable NESC n:qul; me 1 \sp&uf}' conditions under
which communicatign cables mi nLiudL Lll‘ﬂ.UIIS where they

are used to supplypoier solely fd J:rmumz sguipment. In thig
context, pleas -1’) 9{31 the fi ififz rule les:
1.  Rulg222, foint 1] St '.tumb
The ,‘S(kj’nm nandafe jo se, of ructures to support
1

overheat- ]ﬁ Mutual m-:nl. of ties involved in
joint use 11\1 &%d and jL char'u; g,i L][LUIL‘: is one item
listed to be con lu a potential joint use
agrecment may §(\r'a%":l not a?p W cables operating at
higher than m]rm “opsequently, development of a
high-voltage Cﬁ.‘]"*\-' i '|EL dncg wfensure general acceplance
in overhead joint-use congiru

2. Rule 224B, Supply C ults Used Exclusively in the

ﬂperatmn nd

a. Tt1i5 ru :
b. The special circuits must be used to supply power
solely to communication equipment, and
c. All other conditions in the rule must be met (Rule
224B2a through Rule 224B2e¢ inclusive).
3. Rule 344, Communication Cables Containing Special Supply
Circuits



Definitions Definitions
This rule is similar to Rule 2248, specifying conditions for
utilizing special circuits operating at over 400 V to ground in
underground structures. See comments in item 2 above,

4. Rule 350E
This rule states that direct-buried cables containing special
circuits must also meet Rule 34441 through Rule 344A5
inclusive,

5. Rule 354, Random Separation—Additional Requirements
The NESC does not mandate random separation of buried
cables. Mutual agreement of all parties is required (Rule
354D), Sce comments in item 1 above,

1. In general: 400
in the circuit

between any two points
up to 150 W, or less

2, Special eircuils: v Wi : l\'h ndpo*w:r limnit

Fst meet allfrequirements

Circuits no
supply lines and
such, they must be
qualified electric suppl

While not part of your
that Rule 013A2 allows ¢l Géld. trmls of experimental
installations under controlled sonditigns. Thformation cbtained from
such installations may be used pport formal change proposals;
see Procedure for Rmrlhmg I]m National Electrical Safety Code (p.

255, 1993 Edition). HRIE0T8 AF%Hiinot be used to support

general use of installa SC requirements.
Sec also TR 480 fof{url COTTIEE merning special supply
circuits in underground structures.




Definitions Definitions

REQUEST (Nov. 8, 1994) ' IR 493
Definition of primary voltage area

This interpretation request is in regard to the lack of a definition for
“primary voltage area.” I have found no definition either in the Code,
or in the IEEE Standard Dictionary of Electrical and Electronics
Terms. I can see the following two possible interpretations:

1. Primary voltage area refers to the whole secondary circuit,
regardless of size. If the CT primary exceeds 600 V, Rule 150
applies.

2. Area refers to physicaldimensipns in most dictionaries. If the

CT secondary is ilwﬂiﬂi’l q:\F a primary voltage circuit
ifi thie

exceeding 600V (i same rageway for example), Rule 150
applies. IF thisAs
the area?

= cnﬁt it
- : i
- 1 :rff-';'
INTERPRETATI . B
mﬂﬁ&

(in process)

W-Qliun. then how big is

10



92D2 92D2

Section 9.
Groundmg Methods for Electric Supply
and Communications Facilities

Rule 92D2

Separation of primary and secondary neutrals on a
multiple-grounded system
S

REQUEST (Feb, 23, 1994) IR 489

Please consider the fu mwﬂﬁﬁﬁ!‘ld;ﬁ ion of Rule 9702, which
allows the separation u!’,{ir ary and secopdary neutrals on a multiple-
srounded system. [ refér o IR 4!5 eptember2d, 1992). The concern
behind this request<s ghe beliel that primary _?f'n rounds near farm

buildings may,dro si I%fflt,‘ 1 watem nelitral ‘cyrrents and the
hypmhcsisgfm thgse cu Pindy! resiiliin livestock prgblems even
if the primary, and Lumdﬁ utrills are jstlated.

I request an’inle L‘l.iT.iU 1 as ‘hether or I it-1s acn:epmhie to
install an insulatedantburied ary grom ﬂJ r'eonducior running
some distance (e.g. V}ng .md], o the di u§?él ormer pole and away
from the farm buildings de %jpﬁc. The relocated ground
electrode would he ﬂu,*n %M woground. The secondary
neutral shall be isolated and connecigd zglgough an arrester to the

4

connection shall be connected
grounding conductor atthe,
I'; the ﬂrmngemenl {5l

INTERPRETATION (OCt 7 1994)

The arrangement that you propose to utilize, to limit objectionable
grounding conductor current, does not comply with applicable NESC
rules. NESC grounding requirements are intended to limit the adverse
effects on the secondary system that could result from lightning on the
primary line conductors or failure of the high-voltage transformer
winding insulation. Such protection requires the transformer
grounding electrode to be as near as practical to the transformer. Note

11



92D2 92D2

that Rule 92D prohibits removal of the source transformer ground.
Rule 96C requires that the multi-grounded (common) neutral be
connected to an electrode at each transformer location, and Rule 93A
requires surge arrester grounding conductors to be as short, straight,
and free as practical from sharp bends (rule references are to the 1993
Edition). While your proposed primary neutral connections are correct,
locating the grounding electrode approximately 200 ft from the
transformer pole cannot be considered to be “at the transformer
location.”

As you state in your letter, your proposal is essentially the same
electrically as the one presented in IR 466. The answer to IR 466 was
based on electrical connection And grounding considerations, not on
the premise of exposure of th grmm('ﬂ g conductor to disconnection.

IR 466. For your iuf};p T
opposed o an aeriad
exposure to disg

h:é‘;:::c the degree of
e such exposure due
to the possihifity ™,

12



96C 96C
Rule 96C

Multi-grounded systems

REQUEST (Sept. 26, 1993) IR 476

As noted in the response to IR 445, “ ‘multi-grounded system’ and
‘multiple-grounded system’ are not defined in the NESC.” However,
the response also states that “The requirements for a multiple-grounded.
system are included in Rules 96A3, 97C, and 97D2.” (Note there is
no Rule 96A3.) The NESC has requirements without guidance on the
application of the requirements.

This is a request for an integfretation of Rule 96C, Multi-grounded
Syslems.

The rule appears to be dife é at ifi:%::-phasc four-wire distribution

systems. Does it also applyfo transmissign Systems? The majority of
transmission systemg/indhe US dte effectively-grounded at multiple
sources through Zopfiection o to transfgrofer neutrals in the
substations. thest transipission systems ml%ﬁém nded systems?

Transmisgion lifies du@ﬁnv etiteal con m:lur':%in the usual

sense of th WO ,q%\st (= nstalled for

Jirey prawdres, argfoften
lightning shielding,%nd the statmy wires musidbe /gtéund::d at each
transmission ]'mlig:u %

ture tolmchieve ghe Hghtning shiclding
objective. The static Wirekare alsgigonn the substation ground
grids, and thereby conheclig to the gfapgmission system neutral.
However, the static wire‘}‘ﬂre @t diitended to perform as a neutral
conductor. Static wires are ﬂ‘h%l!{ﬁ-rj inAregs.of low lightning activity,
or where the soil conditions cag fﬁrﬁlc a backflash problem that is
more severe than the lightning problem. In addition, there is a
growing reliance on ag seratherdhandightning shielding. Another
practice is installati
thousand feet) from
conductors are installed” :

Typical transmission systems have several connections to ground,
and do not have a neutral conductor in the transmission line. If “multi-
grounded” means more than one connection of the electric system to
ground, then Rule 96C requires a neutral with four grounds per mile,
and most of the US transmission systems do not conform to the
Code.

13



96C 96C
INTERPRETATION (Jan. 25, 1994)

The reference to Rule 96A3 in IR 445 was based on the 1990
Edition of the NESC. This rule was renumbered to Rule 96C in the
1993 Edition.

As you state, the term “multi-grounded systems” (Rule 96C in the
1993 Edition) is not defined in the NESC. The term is defined in
IEEE Std 100-1992 (IEEE Dictionary) as the following:

“A distribution system (emphasis added) of the four-wire type where
all transformer neutrals are grounded, and neutral conductors are
directly grounded at frequent pointg.along the circuit.”

Further, the neutral of a multi-grotgded system must be continuous
and carried throughout the entire line,

In answer to your qqr;/c, it
distribution systems vusing’c

]_i r..

neutral cnndm“._t,o. it :., it 1rcmenh R le 96C. Rule 91

states that S - potectign wires that
are |1nrnm1qud wud ' muti(bn wires or
equipment. 'ﬁkk : HEETEL glectnic system along
the line and do no as a neul AT, uriless intentionally

designed to serve ﬁ i
apply to the syﬁ:mnﬂu\
grounded.

\ jt l stems are not muolti-
Regarding your commen \Iiid\_/? st_of the US transmission
ode

\ Rule 96C does not

systems do not conform to the 1e NESC does not require that

such systems be multi-prounded

14



99C 99C
Rule 99C

Grounding methods for telephone and other
communication apparatus on circuits exposed to supply
lines or lightning

REQUEST (Feb. 7, 1994) IR 483

I work as a cable television construction inspector and have recently
encountered Rule 99C of the 1993 NESC for which I need
clarification.

The rule states, “A bond not smaller than AWG MNo. 6 (0.162 in)
copper or equivalent shall be/placed between the communications
grounding electrode and the l{p 5y st neutral grounding electrode
where separate C]Lflr{]ff}? on the same building or
Structure.” - 4

My question is the -:rwim le apply to pole line
construction as well agService ; ; s ihthe home?

IN'I'EIu:}u{Tﬁ'g N (Jug@B0; 199
In :jnswcr‘tQ{ specificiquest
ing or structure ﬁéﬁnm to poliEli
rule is to limit pntcn fferences r
prts, Lmnmumwunn Ln:e drop groupd g%s not always continu-
ous, nor is it always rou k to ipt use pole line. While this
Subcommittee cannot intcr[} el ThesTat 0).+| Electrical Code (NEC),
note that NEC article 800-40(3) has a gémilatrequirement.

This should not be construed an that required bonding on pole
structures is not equally important Rule 215 covers grounding re-
guirements and Rule %ﬁ rim‘fj A ods for both commu-
nication and supply &rs
Rule 215 lists conductprs '-13-*. parts it arg
Rule 215C3 requires bonding of mulliple cmmumcauon mut;mbcrs
on the same supporting structure to assure that they are at the same
potential. Rule 92C provides methods for grounding messengers and
guys; note Rule 92C3, which covers common grounding of both
communication and supply messengers and guys on the same support-
ing structure. Compliance with these rules will provide the required
common grounding and bonding between supply neutrals,
communication messengers, and guys on joint use pole lines.

(j]"ThL intent of the
ded conductors and

15



125A3 125A3

Part 1.
Rules for the Installation and Maintenance
of Electric Supply Stations and
Equipment

Rule 125A3

Working space about eleglric eguipment

IR 478
5A3, Working Space.

REQUEST (Oct.

This Interpretation
An electric panel I'{;jj {
directions, and the engfzi

Fig IR 478-1

16



125A3 125A3
INTERPRETATION (Jan. 19, 1994)

Your request for interpretation involves an electrical panel supplied
by an underground source. Neither your description nor your sketch
indicates that the installation is within an electric supply station. Part
1 covers electric supply conductors and-equipment located in electric
supply stations—see Rule 101 and the definition of electric supply
station. Thus, Rule 125A3 is limited to equipment located within an
electric supply station. Rule 381G covers access to pad-mounted
equipment located outside of a supply station, and Rule 312 covers
accessibility to parts.

Rule 125A3 covers working space around electrical equipment,
located within electric supply tions, and containing parts operating

at 600 V or less that requ examination, adjustment, service, or
maintenance while energized. a juirements, as follows:
m"lhl: irectian ukﬂ_u_h\a a5 indicated in

1. A working spag

Table 125-1, gefd # N\

2. A working’ spa&L not 1 han '1ﬂ”*|g¢\i:i¢,:]e in front of the
elec un:*:lczuupuwm TR

The 30 | wu‘]j}l sho ]ﬁﬁﬂ: pviaﬂcﬂgin front of the electrical

equipment o pan ]1' thy( nE]j}L“lr:ss n 3 ig'wide,Ahe working

space must extend t ncd Ihc P

These quutercn\LH > diagra

If access 15 from all‘ﬂ\]rl,{htinnh

ed in ﬂlafhl}u'fcllng Fig IR 478-2,
“you state (to all sides), working
1§ facfess is utilized.

space must be provided [r:p‘%@ach side
e *u-. :
by @
N 3

WALLE FROM
TABLE 125-1

NOT LESS
M e &
I THAN 30 IN ‘
(RULE 125A3)

Fig IR 478-2

17



171/173A 171/173A
Rule 171 and Rule 173A

Circuit breakers, reclosers, switches, and fuses

REQUEST (Jan. 31, 1994) IR 482

My company requests an mterpretatlon of the 1993 National
Electric Safety Code. The rules in question are Rule 171, Circuit
Breakers, Reclosers, and Fuses: Application, and Rule 173A,
Switches and Disconnect Devices: Capacity.

The question involves the apphcatlon of 115 kV and 230 kV fault
interrupters, specifically Josyl ‘;7 Us and S&C's circuit switchers.

i

Currently, we are in the process/of replacing failed VBUs with 5&C’s
C2000s. AL a few of the locatfonsupdebconsideration, the maximum
available three-phase symfng i
rating on the C2000,

Please find Ltu.j-c':rP:l iedis (sbe Fig TR 482), which
shows the Ltpplﬁjl | a™jransmission line
tapped dist i 5 high side

VBU:'Lul.mt swit 13 KV hus

aults, or internal 4 impedance
typically iimigtb{-.: ' . otective relays
located at the re cerfi&lation: miterrupt the high

magnitude 115/230 K i ult§ by tripping the line

breakers at both ends of 1S510] G/
dmg@wt‘%a app]icaﬁon of these fault

It has been our underst:
interrupters, in this manner, 1 with how other uulities
apply them. Is it the intent SC for high voltage fault
interrupters to fall under the bredker rule? This would require the
interruplers to be fully & : ilable.short circuit current. Or
do they belong under iy cquire listing the short
circuit capacity on the Jiary plication of the circuit
switcher in the relay schemb s i

My company requests a deta.lled explanatlon of your interpretation
for 115 kV applications and higher.

18
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171/173A 17111734
INTERPRETATION (July 25, 1994)

Your request for interpretation contains the following two basic
questions regarding a specific type of fault-current-interrupting
equipment, commonly known as circuit switchers:

1. Must circuit switchers meet the rules for circuit breakers or for

switches?

2. Must circuit switchers be capable of interrupting the available

short-circuit current?

In your scheme, it appears that the circuit switchers will have a dual
function—1to operate as both switching devices and as fault-current-
interrupting devices. Rule 171 icitly requires that circuit breakers,
reclosers, and fuses be capablg’of shfely interrupting the maximum

interrupting function. Ci itchiligs Operate essentially as circuit

breakers when perfonm terrupting function (see
NESC definition) and

You state the cipcuig®wi inte -gide and internal

transformer faulis i 1 er impedance.
“Typically ited” is JiSLOTHI i 0 hat circuit
switchers be at'the point of
application. d b}f the relay
scheme; the circu pt the maximum

fault-current availabléy i :
if the rcl,:tys will cause i Bagit W o pen due to a fault at tlic

failure), the c:rcuu switcher, must be cﬁﬁe of interrupting the
i i availdble trom the system due to a
ault current in this instance will
: nvcrsc]y, if the relay

fault at that point on the systcm.

not be limited by tra [
scheme limits circuit SheT Ll
low-side of the transfmmeEEHsH iStfibution bus), the circuit

switcher must only apablE SaiplERE the maximum short-
circuit current available at that point on the system.

The Interpretations Subcommittee cannot review specific relay
applications as shown on your one-line diagram; this would constitute
consulting advice, which the Subcommiliee does not provide.

20



220B2e/Table 235-5 220B2e/Table 235-5

Part 2.
Safety Rules for the Installation
and Maintenance of Overhead Electric
Supply and Communication Lines

Rule 220B2e¢/Table 235-5, Footnote 1

Relative levels: Supply and communication conductors,
special construction for sup‘pli circuits

REQUEST MNov. 3 IR 492
This interpretation re Mcm ficdtion of an apparent conflict
between Footnote 1 i 220B2e in the NESC

I
1993 Edition. FoonOtef1 clearl ﬁj ates thn a fupply cable meeting
Rule 230C1 ctlgstﬁi % Itage and power
limitations Jifi t j
L{]mml]nl{:ﬂ: {FI'IS

Rule 220B2¢ stiles = ents of Rule
230C1 may b::\h ; I:re]ow communicatio *hments and must
have a minimum al sepatiltion of 2 This conflicts with
Footnote 1 of Table 295.5 /

We have researched thi ci by of earlier editions and it is
our belief that the conflict ¢ ug infc:rmﬂ!jnn in Table 11,

Edition in the newly created Tal 35.5. (Note that although Table
11 (1973) dealt with cross arm constructlon, Rule 238D dlrected one
to apply the same clefiTnEEHE inEEonT
arms.) Up until this tigie selatile 11 and its I‘uutnntc I
and Rule 220B3 were ¢onsistentsy .ﬁi_ il tlearance requirement.,
When the new table and iis new footnote were created, Rule 22082
should likewise have been changed to require 16 in, to be consistent
with the new footnote.

21



220B2e/Table 235-5 Table 232-1

We are preparing to build a new system in which a communications
cable will be placed above a Rule 230C1 supply cable that meets all
the criteria in both Footnote 1 and Rule 220B2 except for the
inconsistency in Rule 220B2e. For the reasons stated above, we will
use a vertical clearance of 16 in per Footnote 1 as this appears to
reflect the most recent intent of the Code.

Do you agree that we will comply with the 1993 Edition?

INTERPRETATION
(in process)

Table 232-1, Ilems 7 ny/\\

Vertical clearance of wires,
ground, roadway, rai water surnf

REQUEST IR 488
Clarification”is Y retation of
Table 232-1 liems 7 and{& g | elp you to
determine wh b = 4
1. Isthe arcay 5 i iongf water or the portion

_j “or private land and
aunching sailboats? In

2. If it is the case where the lmf/s} al#n considered to determine

the area, how far away i the shore over land must the
clearance be kept as stated in Table 232-1, in particular to
where sailboatsEircHEHERSHIEET PN

22



Table 232-1 Table 232-1
INTERPRETATION (Nov. 17, 1994)

Item 7 of Table 232-1 specifies clearances over water areas suitable
for sailboating. The clearance varies with the size of the water area.
Only the unobstructed water surface area is considered in calculating
the acreage to be used in Item 7. Footnotes 17 and 18 provide
methods for determining the appropriate water surface area for
controlled impoundments and other areas. Water areas posted for
rigging or launching sailboats are included in the calculation of water
areas for Item 7; land areas are not.

cater areas posted for rigging or

[tem 8 covers both land and
E’Ing is not specified; it may be
[=

launching sailboats, The form4f p??s
by signs, launching ramps, - ‘1% facilitics or improvements,
or use that indicates that ‘l-!.I nided for rigging or launching
sailboats. Clearance over’g more than that required
in Item 7 for the '.-.-#pl" unching site, The size of
the water area is gdlc wizeof the posted land

area is not ingldde rminjiig ize m}ﬁter area. The
distance of the lagt fromgie*shofe forfigging orflaunching purposes
taunching may be

LL:L:?;l aler areas.
B gh rigging or
While not part of th

for your information. The o - k, 1993 Edition, pages
191-199, discusses the dey plication of clearances over
bath water areas suitable fo
While the Handbook is not an
this discussion to be helpful.

23



234F2a . 235
Rule 234F2a, EXCEPTION 3

Grain bins loaded by portable augers, conveyors, or
elevators

REQUEST (Aug. 16, 1994) IR 491

This rule states that the clearance of wires, conductors, and cables
from grain bins that are expected to be loaded by use of a portable
auger, conveyor, or elevator shall not be less than the values
illustrated in Fig 234-3. This figure shows that all electrical wires,
cables, etc., shall be at least 15 fiffom any part that is considered as a
loading side. /

Rule 234F2a FXCI:PT[D}H ‘u]
0V to 750 V if they arc
However, some grain b
as “non-loading.” 1
overhead service

ception for supply cable of
ading side of the grain bins,
k:\&hnt could be classified
n\\nf the Code to ban

Y

INTERPRETATION

{in pmcmh‘l‘\‘\_

Rule 235 % /fj/
Clearance or wires, cohd etorss o tables carried on the
same supporting strucluke / =

/ IR 487

r--_ epged to Rule 235 and its
an armless single pole
structures, The struct f metal and wood. A
static wire is attache ures. The three-phase
conductors are attached vertically to the structures beneath the static
wire on alternate sides of the structure with standoffs and suspension
insulators.

I am an inspection engineer for a state commission. The following
interpretation disagreements arose with a utility regarding interpreta-
tion of the NESC as applied to the transmission line. The transmis-
sion line had experienced an outage at the end of a heavy ice storm as
the ice was falling from the lines when two phase wires contacted each

REQUEST Uune 1, 1994}
The request for in :
applicability to a 11
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235 235

other initially and the static wire subsequently. The two phase wires
and the static wire burned apart and fell to the ground.

REQUEST NO. 1

There is a disagreement between Commission Staff and the affected
utility company regarding the use of NESC Rule 235C for lines over
50 kV. The utility company interprets the following statements for
Rule 234C1, Rule 235C2a(4), and Rule 235B to mean that the NESC
has no specified minimum vertical clearances for conductors over
50 kV:

Rule 234C1 states, “Noovglue is specified for clearances
between conductors ul’ thé samesgircuit exceeding 50 KV."

Rule 235C2a(4) \.t.ir. :_hj = i5 specified for clearances
betwean conducior e c’lrﬁéﬁ' \1

No equivalent st {(S flﬂ iy

I interpret Rule 235 ‘where il st:
clearances huv'.c;ﬁ dut_r.un i
and Rule ?"551"’2:1 to n h I,r vegtical L‘l::'
S0V are r@; spe :ﬂ:d able § 5-5 bt have
the examples }Qy.- ded in %1& 245-5aFdotnotes

REQUEST MNO. 'j ’g
Is the static wire i'r:-r smission life a"conductor or a piece of

surge protection LL|'LI1|:I]HL, H.L"r giined iy thie NESC?
The NESC defines a conductor s “A’material, usually in the fur:n
of a wire, cable, or bus bar, suitable fi fcm’rym;, an electric current.” [

ceeding 50 kV,”
ces~for lines over
» be c;[culatcd per
and 4.

interpret the static wire for transthission lines to be a conductor
because it conducts xmgcuurrr:m cansed b i I1.!|1mg it is a wire as
defined by the indu 'i}' - Blown Eround IIJ I:he wind [ELE: a

conductor, it sags und d
accept that a static w SO e ) fnc[l h}r NESC Rule
230E. It is an effectively grounded conductor as defined by the NESC
and should be subject to the same clearances required for other bare,
grounded wires such as guy wires, neutrals, grounding conductor, etc.
The utility company interprets the static wire as being a lightning
shield similar to a lightning rod. It is not a supply conductor or a
neutral conductor as defined by Rule 234E; it must of consequence not
be a conductor. The utility company interpretation is that the NESC
conductor clearance requirements do not apply to the static wire.
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235 235
REQUEST NO. 3

There is a difference of interpretation regarding the potential
difference to be used for phase-to-static wire for voltages above 50 kY
in determining required minimum separations.

My interpretation is that the phasor relationship between a delta-
connected transmission line and the static wire is not known, NESC
Rule 235A3a(1) requires the use of a phasor relationship of 180
degrees where the actual phasor relationship is unknown. NESC Rule
235C2a(3) requires the use of the maximum operating voltage instead
of the nominal operating voltage. For the 115 kV line in question, |
would use 121 kV for the appligable phase-to-static wire voltage in
determining the required mini uctor separations.

The utility company g at the maximum phasor
relationship for determind +_--. to% atie, wire mimge is known and
would be 0.707 = 115 ¥
states the delta-conneCted iissi ied to ground atl the
substations through @ ol which limits the

REQUEST

There is adif

The NESC define ystem of conductors
through which an ::lec 'd 40 flow.” T interpret this
definition to mean a paralle] shs ctors, each of which carry

an equal portion of Lhc total curt e same voltage and phase.
My mterprs:tal_mn is based on_the usé ofithe singular “an electric
current.” Thus, a multi-ground -phase distribution line would
generally have six circuits, lhre.e P ase-tn-phasc and three phase-to-
neutral. A transmissiogglinegon|ddiays foueeircuits, the three phase-
to-phase circuits, and . pround: surge current circuit, 1
would apply NESC Rule 2 {0.phasc and phase-to-static
wire for the 115 KV ling'i

The utility company mturprctaunn is that a circuit consists of all
three phases and “neutral” conductor. Their interpretation is based on
the expression “system of conductors.” In the case of the 115 kV line,
the utility company maintains that Rule 235C2a does not apply to
phase-to-phase because the phases are the same system of conductors
or circuit. Rule 235C1 says “No value is specified for clearances
between conductors of the same circuit exceeding 50 kV,” and Rule
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235 235

235C2a(4) that states “No value is specified for clearances between
conductors of the same circuit.”

REQUEST NO. 5

There is a difference in interpretation as to when conductors have the
same sag.

It is my contention that conductors must be of the identical type,
size, and length, and be strung to the same tension in order to have the
same sag. The same sag occurs only at initial sagging. It is common
to see identical phase conductors with different sags. Identical
conductors do not maintain equo sion for a number of reasons. It is
impossible for Ln}nducmm 1 : tal]c vertically on wood poles to
maintain equal tensions b HC ifference in pole movement
between the top of the p-ui ow g of the pole from bending
or raking. .‘:nl.lspcmlun ifs 11tnm da I""!. i g the same distance in
the wind. Crossar ‘é‘fé:st andibend. ' sag is practically
impossible to Illd:lﬂ herefope; 1. '- L\TC Rule 235C2b
should be a rH;plu: ‘}fn 1][ 5, especiglly “when they are
transmissian | i : iburban re sidential

Areis. i, - 'l

The company., nmidiptains lh.u Sonductors of the*same type and
length, msmlled\}t atigut the sdifie tensions ve the same sag as
meant by the NESCx Therefor Zb does not apply 1o
transmission line phase ¢ Ugtors.

._|

REQUEST NO. 6

There is a difference in interpretation for the loading conditions Lo
be used in conjunction w1th Rule 235L2b The NESC does not
specify loading conditifing sREfbgilEDierprel the intent of the
NESC to be the use o conditions applicable.
It is my experienc heavidcing win. Wyoming occurs at
temperatures with snow all near *and strong wind. T interpret the
NESC requiring the use of 0.5 in of ice at 32 °F, and a 6 Ib/sq ft wind
in heavy loading districts. If the reference to Rule. 250B were
applicable, I would interpret that Table 250-1 required 0.5 in of ice, 4
1bs/sq ft of ice at O °F for a heavy loading district.

The utility company interprets the reference to Rule 250B in Rule
235C2b to mean the use of 0.5 in of ice at 0 °F with no wind.
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235 235
INTERPRETATION (Nov. 15, 1994)

We understand that your request for interpretation involves a single-
circuit, three-phase, 115 kV overhead transmission line in essentially
vertical (staggered) configuration, with a static wire attached to the top
of the supporting structures. The answers to your six specific requests
are as follows:

RESPONSE NO. 1

Rule 235C covers vertical clearance between line conductors. Rule
235C]1 states that the basic clearpfices between conductors at supparts
is specified in Table 235- 52 voltages of 0 to 50 kV, but that no
value is specified for clearang 2l undu:cmrs of the same circuit
when the voltage exceeds In nit\el;caqe singe the NESC

does not specily clearancegfiete n appropriate clearance
value is the mpnn'.lhgéy‘%f the degi
Rule 235C2a hpd1 s additionglslearanc ctwefn conductors of
different circyits { yolta cding 50 kV. Gpnsistent with Ruole
235C1, Rul¢235(2a(4) v\%ﬁhu'n vallig is spe f‘eﬂl‘} clearances
between condugtarbof th HCEEEL] voltapes excetding 50 KV,
For yvour infortnati antnﬂt%ﬂ 'lm‘l 9 (iff Table 235- 5) give

examples for calculati iductors of different
circuits—see Rule 23

betwee
Consequently, Rule 2§° Jy‘ vertical clearance

between conductors in the ingtante %c circuit, over 50 kV),
=)
RESPONSE NO. 2 \/

The static wire is a surge-f mu:cr.mn wlm The NESC definition of a

line conductor does nal: a_ff‘ deSedtie s ine conductor conducts
current under relative -:_',"'=' l-stafEREondifitins while a static wire
conductors transient (1 [ !

bsurfespn aninfrequent basis.

For clearance purposes only in Rule 235C, a static wire is not a
conductor unless it also meets the requirements for a neutral conductor
as given in Rule 230E and is connected to carry the residual current of
the transmission circuit. Note that clearances for surge-protection
wires are specified in Tables 232-1, 233-1, 234-1 and 234-3; such
clearances are not explicitly listed in Table 235-5. This appears to
have resulted from format and table changes within Rule 235 that were
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235 235

made at some earlier time and not coordinated with the other listed
tables.

RESPONSE NO. 3

As you state, Rule 235C2a(3) requires use of maximum operating
voltage for voltages exceeding 50 kV. Assuming a 5% overvoltage (as
in ANSI C84.1), the maximum operating voltage would be 121 kV
phase-to-phase.

However, most “delta” transmission lines are electrically connected
to ground by means of wye-connected transformers at the source
location(s)—with delta/wye tran er connections at the distribution
substations. This limits the xn ge bitween any phase conductor and
the surge-protection wire l th .mt. ission line phase-to-ground

value: 66.4 kY nominal "; }c“ﬂ,_n er-voltage (divide by the
square fool of 3).
The In[upn.mu:’p Lmnltﬁlu: canfigt 'determine the phasor

relationship or v aloes i 1 case bas rg{nur guotation of
the utility cor aﬁp !-%mltm Yo p apraph ! {mx‘dnmnn h]r 1.1:1:

Sejuare n:ru\&ﬂ 2,i riu,ﬂ ﬂ?l aver-voltage conljti
wyeddelta tr ll‘r.r'nr er Co it {l

surge-protec !1L'!u|."| "p\'.’l
moot. Clearances I'n?\ rg-prote bn wir
235-5 (see response 2 qud;‘- wn |I c

or zero-voliage open '-'.uppl‘r.r (4] ere 1o be used for guidance,
clearances for such conducto: over opgn caggductors energized at more

RESPONSE NO. 4

For the transmiss the three (3) phase
conductors constitute % Wil espect to Rule 235C,
they are conductors of the same circuit (see response 2). However, if a
neutral conductor was present and electrically connected to the
transmission line transformers, it would also be part of the single
circuit (this is more common in distribution circuits).

RESPONSE NO. 5
See IR 474.
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235 235

While not part of the official interpretation, the following is offered
for your information. NESC Subcommittee 4 has recommended that
an exception to Rule 235C2b be included in the next Edition of the
Code. This would exempt conductors belonging to the same utility
when the conductors are of the same size and type and installed at the
same sag and tension. This Subcommittee recommendation was
included in the Preprint 1997 Proposals for public review and
comment (CP 2009, page 148).

RESPONSE NO. 6
Rule 235C2b(1) specifies loadj

clearances between conductors

conductor shall be either

produces the greater sag:
1. Final unloaded

or

Final sag

distric

loadifie oufly; neidfer
give
The lower co c[qfl: 5

upnder the same ambie

above and without ::Iﬁhq.
Assuming that icing oft
high-temperature operatio
essentially correct for a hea
find it appropriate to examine
0 °F to determine the closest pro:
Again, vertical cle -
transmission line appe

to be used to determine vertical
nt sags. It states that the upper
v two conditions, whichever

uct\nT design lemperature,
SQB for the loading
s requirdgconsideration of ice
it temperatiire vtlitinns are

b

apgAho ice or wind)
icabl jir"the worst sag case

Pé.llls in more sag than
ompany position appears
trict although the utility may
mperatures between 32 °F and

ty between conductors.
ase conductors of the
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235C2b 235C2b
Rule 235C2b

Conductors of different sags on same support

REQUEST (April 26, 1993) IR 474

Our question involves vertical clearance between the phase wire and
the neutral wire of a 12.47/7.2 kV distribution circuit. The voltage
between conductors is nominally 7.2 kV. We understand the basic
clearance requirement to be 16 in per Rule 235C1, Table 235-5.

Rule 235C2b(1)(a) applies to conductors of different sags on the
same support. We are using con rs of the same size and sag when
installed. However, when one gonducter has ice and the other does not,

the two conductors no longér thé\same sag. Is it the intent to
apply Rule 235C2b(1)(a)fo s condition, when the two conductors
‘L‘ * 1

involved are of the identical® nd ty ntl are installed at the same
tension and sag? n/

In our situation, gl a typicdl distributio jcal \mg]vah.HL
structure, the"ph %--m neutral | ical spading about 4 ft.

Applicationof R cE’r.ﬁ:f’[][ il Lo Imtype o '-:trun: re severely

limits its spd N{q
INTERPRETATIO /
235C2b(1) applies to

(Sept. % 1993)

The answer to your K\‘%ﬁ:‘t ¥y es ﬁ)

conductors of different sag e ﬁ'.!.m porting structure under the
same ambient conditions. \

As you state, the basic clearince reqmrenmnt between a phase wire
and the neutral wire of a 1 /7.2 kV effectively grounded
distribution circuit is I'f:n in Ruh: 235C1, Table 235-5). For
conductors of differe ; née may be reduced to 75% of
the basic requirement Hi i} Fikie S0P 1)(a). Rule 235C2H(1)
specifies that the upp anhesel i_ﬂ-_.nu or ice loaded,
whichever produces the greatest sag, while the lower conductor is at
final unloaded sag, under the same ambient conditions, and without
electrical loadmg

Under icing conditions, sag of the lower conductor must be
determined without ice or wind loading (final unloaded sag), at the
same ambient temperature that produces the icing condition, and
without electrical loading.
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239 239
Rule 239G

Requirements for vertical supply conductors passing
through communication space on jointly used line
structures

REQUEST (March 10, 1994) IR 484

I am writing for an interpretation of Rule 239G. This rule states
that supply cables passing through climbing space be protected with a
suitable nonmetallic covering.

My question is, regarding this~mile, does the jacket of a 15 kV
B\c\;nslitute suitable nonmetallic

dittqnally, if cables are stood off
approximately 6 in from able hangers, would the jacket

meel this rule?

In addition, please refer 1 “and 239B. Rule 236H states
that vertical runs that are prot urely attached to the surface
of the supporting structure w t spacers do not obstruct the
climbing space. Again, the intent is to require a separate conduit or

covering. Rule 2328 s{ife SIETS-cjeiic filidtors shall be located so
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261A2b(1)(a) 261A2b(1)(a)
Rule 261A2b(1)(a)

Strength requirements of wood structures

REQUEST (Nov. 1, 1993) IR 479

I would like an interpretation of Rule 261 A2b(1)(a) as it is stated in
the 1993 NESC. I am particularly interested in Footnote 2 in Table
261-3B.

Rule 261A2b states that “Wood structures shall be of such material
and dimensions as to meet the following requirements.” Then Rule
261A2b(1)a) states that the D itte ﬂ}r.rcs\ level of wood poles shall
be determined by multiplya ated fiber stress in ANSI
035.1-1987 by the stren : ::lr::r.\ % le 261-3A, This rule is

d‘[g a wapd p}

relating the stress le t \.\t“hc actual wood fiber
material that mnk%\l‘g particulars \
Then Rule 26 1 z -a\l_gﬂ! be designed

ithst: e Lgads i 2! ultipliedyby the appropriate
overload cdpacity! facto Ta zﬂ} withiput %{:cding the
permitted siie STuleadoserilies 1 he.l

s level. Thi s{}lnl wood poles
have to withst:m ut cxcced% the permitted stress level, which
relates to the wood [thePanaterial it mak: 'p'krm:ula: specics.

Both of the rules .J%t\yi “ables '*]3 Footnote 2 of this
table states that "During 1 of [h ure, the capacity shall not
be permitted to deterioratesjo seil lwo thirds of the capacity

required by Rule 250B when insta |L‘:d "HRule 250B shows what
districts apply to what areas of untry. It seems to me that there
are two ways to mterpret Footnote 2 of Table 261-3B.

jigd STESE fENTD refers to the structure
d fiber material in the

r lpg atter what the loading
is on U'n: structure, I‘hu: Struc ure must be replaced when it has two-
thirds of its original material capacity or has lost one-third of its
original material capacity due to deterioration or physical removal.
The wood pole is in a state of deterioration or is at a point where it
has lost enough section modulus that it is deemed unsafe for the
structure to stay in service for the welfare of the public.
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261A2b(1Ka) 280A1b

Another way to interpret this Footnote is that it refers to the
structure’s loading capacity. A structure can stay in service as long as
there is enough section modulus left in the structure to withstand any
loading on the structure. So even if 90% of the section modulus has
been lost to deterioration, as long as the remaining 10% of the section
modulus can carry the loads imposed on the structure, the structure can
stay in service.

Should a wood pole structure be replaced when it has lost one-third
of its section modulus or should a wood pole structure be allowed to
stay in service as long as any amount of remaining section modulus
can carry the loads that are imposed_on the structure?

e ability of a wood pole
1an the original capacity
tructure or supported
vzl be replaced whcn

Footnote 2 of Table igl TR
structure to carry the

of the structure to ¢
facilitics) has not

pihedew loading. See also IR
eht of a!ds:]jﬁnnu] loading that

Section 28 (NESC, 1984 ed. Rul;E 280A1b

Climbing Require for Overhead
Lines

REQUEST (April 8, 1993) IR 472

This request involves Rule 280A1b in the 1984 NESC edition.

The structure in question is shown in Fig IR 472-1. This structure
was constructed in 1894 to provide area lighting. Additionally, over
the past thirty years, it has been utilized as a supporting structure fora
three-phase 15 kV distribution line in a residential area. This was
accomplished by bolting a spool insulator for the neutral conductor

34



280A1b 280A1b

and a cross arm for the three primary conductors to two of the vertical
members of the lattice structure.

In Fig IR 472-2, the lattice-type structure supported by a single
tubular steel support is shown. The tubular support is approximately
24 1/4 inches in diameter. The distances from ground level to the
bottom of the support arms and additional distance to the first
horizontal cross member are noted.

Please provide your response to the following questions:

1. Does this structure meet the definition of a “readily climbable”

structure?

2.  Isthis structure a “closely latticed pole or tower”?

3.  Does the proximity of tlfe stqp sign as shown in Fig IR 472-

3 modify your interprétation if.it is possible for the stop sign
to be used to access the uppénlattice area of the structure?
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Fig IR 472-1
Moonlight Tower
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| T O

Fig IR 472-2
Column Base Elevation
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ROADWAY

Fig IR 472-3
Plan View of Location



280A1b 280A1b
INTERPRETATION (July 27, 1993)

The structure described in your request for interpretation does not
appear to be a readily climbable structure. The drawings do not show
either handholds or footholds in the 10 ft section above grade.
Consequently, this portion of the structure is essentially a large-
diameter pole. Answers to your specific questions are the following:

1. No, this structure does not meet the definition of a “readily

climbable” structure. See also IR 357.

2. No, it is not a closely latticed pole or tower in the lowest 10
ft section. While the structure is a lattice structure above 10
it, it does not appear to bcm{r closely latticed as to be readily
climhbable. See also IR 457,

& b
3. No. In the position slio thi, stop sign does nol appear to
provide a sufficient platfo orm ar read:ij, accessible surface to
the lattice Immuri giithe s uum

FOLLOW-UP R;L,Q/ J;.fT . 15, ua:a\g IR 472A
Again, 1 rpc[ﬂL fun |%£:ﬁh§m: wk Rule Z‘ﬁﬂﬂk"lh {:f the 1984

edition of l];(L NESC.

Fig IR 472 2 sh&wq the Tattige 1y Clure ; pnncd by a single
tubular steel supy The tubulfif support i ja;:ffxun'udv 24 114
inches in Llrcurnfcﬂ'éi 1ppmm%tc]y 8i F::::ﬁ’]rt diameter), and the
distances from groun Jevel to bott "F the support arms and
additional distance to Ihf:\"iﬂ sl huru_unlﬂ'ﬁl:.r{qu member are shown on
the attached Figs.

f .
FOLLOW-UP IN'l'i:‘.l{PRETﬁﬁQtI/fDEC. 8, 1993)

The Fact that the lower tubular support for the structure is
approximately 8 incl 1"' PHdEr than 24 1/4 inches in
diameter does not changeih u'im: to your request for
interpredation. i 5
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344A1 344A1

Part 3.
Safety Rules for the Installation and
Maintenance of Underground Electric
Supply and Communication Lines

Rule 344A1

Communication cables containing special supply
circuits rd Q‘\
i . “,
REQUEST (Jan. 1:}},.?9;{{% N\ IR 480
i, e 5
I would like an interpfedtion ofiRule 344 Ad from the 1993 NESC.
We are looking intgthedesign ofsin armo

loase tube optical fiber
cable with a power supply circui ' the typicalarhored sheath in an

optical fiber fle aft adequatg.grotind goris it 1 l:}‘lmdthnt the power
supply wim!f?:w: iéiuwn und? Please clarfy. | }
. et F ’
. ; F
)

i

lNTERPRETﬁ'i’IQI\T%%u& 20, m%j

n'r -
i

Rule 344A outlined-¢onditions Hfider whid'f special supply circuits,
used for supplying pm&g_ Salely 10 co rtﬁlulﬁcntiun gquipment, may
be included in communicatiofcables. Ofly power supply circuits
operating in excess ol 400 V\Eu ground‘are covered by this rule. For
information concerning power supply circuits of lesser voltages, see
the definition of communication lings.

Regarding special 5 irgnits

Rule 34441 is specific; it
requires that (a) the co n/supply cable have an
effectively groundediicd e shield, and (b) the
conductors of each su Sl SEEn ATy enclosed within a
separate, effectively grounded shield. Grounding methods are covered
in Section 9; see the definition for effectively grounded.



344A1 350F

Rule 344A1 does not cover requirements for grounding the supply
circuit(s). However, if the supply circuit is to be grounded, the shield
cannot be used as the grounded conductor. In this case, a separate
current-carrying grounded conductor must be provided within the cable
assembly.

Note that the remaining requirements of Rule 344A must also be
met (Rules 344A2 through Rule 344A6 inclusive). Finally, the
Interpretations Subcommittee cannot determine if a typical armored
sheath is an adequate ground; this would constitute consulting advice,
which the Subcommittee does not provide.

Rule 350F

Direct-buried cable, m_.:ﬁl:_r_'nr !
S 4

REQUEST t_luh by A004) I : IR 490

Rule 350F states™ l::nmhn.L ihf}_t]ld be prnnr.iu.d between all above
ground met: llth. T:u“n .|:r.l Lmnmunu ations nmmr'm:h (pedestals,
terminals, 1.”:11':[[]& c |'§E.E'. | ra‘lnhft 1:H:'r L'!.H.:I.'H etc im il ]'[:_ separated
by a distance f f—. (1.8( %Hur | y

The attached g R 490 uhtmsqm .ahuu. E'ri.'l'l!T‘-.l Communications
apparatus (pede stal) ;u!'lhm 6 ft offfl power ufifity [ml-: with a metallic
ground wire. Does thi qj..mundﬁurc LUII‘NT[“HL a metallic power
apparatus and as such, mau'lt.t hl'tl'ldjll_l:l HBetbeen the two be required
under this Rule 350F7 ’ -
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ELECTRICAL
UmLITY
DISTRIBUTION
POLE

350F
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-
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=3 | s ] s e ff =
T ! :
Fig IR 490
INTERPRETATION
(in process)
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350G 350G
Rule 350G

Markings on direct-buried cable

REQUEST (Feb. 26, 1993) IR 471

Rule 350G states that “all direct-buried jacketed supply cable
meeting Rule 350B and all direct-buried communication cables shall
be legibly marked..

Clarification is requested as to whether the marking defined in Rule
350G applies to communication service drops. The buried service drop
is a wire typically 0.275 incheg~o 0.350 inches in diameter that
connects a communication caple to" LI'iLI'\ of services on that cable
from a pedestal or terminal jiterface ta that cable. Does Rule 35003
apply to the cnmmumcmmn’ ;&Pﬂ%ﬁkﬁmp

x

INTERPRET ﬁT!Dl\L {]uﬂ 26, &g:;{ -4
if th

Your request fof i mterpn:ﬂ{lo & rr: L[ng defined in Rule
350G .1ppl:r_~:-‘i?: Jﬂir;d%%um ication scrvige drhps In NESC

language, a (servide dropEonsists 0f overlipad conductorsibetween the
Lummummuan]m and it structu
Definitions). Howevir, the Lﬂlnl]%matmn in

I'.;ﬁ,m{ar served (see
Stry-sometimes refers
to service conductors-as mp wirg,” whetherdverhead or undubmund
This interpretation is 1 \mnlb;] o b
using NESC tuluumlu},}\

Rule 350G was adopted ih LhL‘*iQ'JE dition in response o the need
for uniform and positive ;dcrﬁj ILleDg. ‘of buaried cable facilities (both
supply and communication), pafticularly in joint trench with random
separauon Jacket indentation or cmbossmg was selected to safisty the

ed u)}m {;.uhmauun service cables,

prime requisite—pernRnEnoyE fEdeT iiin over the life of the
cable. ]

However, it was not : | sized communication
service cables in this rule 1 1t 15 nne‘im e to indent or emboss such

cables. Consequently, the answer to your question is no, marking is
not required for the communication service cables described in your
request because they cannot be marked; see Exception 1. On the other
hand, larger buried communication cables capable of being marked
must be marked as required, whether used in line or service runs.
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354D1f 354D1f
Rule 354D1f

Random separation of supply and communication cables

REQUEST (Aug. 24, 1993) IR 475

This letter is in reference to Rule 354D 1f of the 1993 NESC with
respect to the random separation of supply and communication cables.
The following two positions of thought have been taken:

1. This rule implies that the communication cable must contain
a shield, thus the bonding occurs as stated.

2. This rule is stating that"if a shield does exist within the

communication cable, j[fb bortding must ocour as stated.

The obvious diffe n:nn;_r,/]"i wh;:thenthc NESC is requiring the
communication cable to cort: fa shigld.

[ am requesting that <11t.ﬁ fic nL.mmrpr_::tmiuu be provided on this

rule, f,fr

INTERPRE }';ﬁ'luﬁﬁh‘h 24, 1@1343 =

Your basic qugstmn :ﬁ;ﬁﬁocﬁlthu NESC n,lgum, lhdt metallic
conductor cnmmunqcarmn CablE" llséﬁ in randdm s€paration with
supply contain a ‘Hi}tﬁd" While Rilﬂt: 354D n;ﬁ'é}' itfiply that shielding
i5 required, the 1-.'nr¢i|n210ftilr:-. Hedoes I aplfuﬁq,.ﬂly require this.
Rule 354D1F merely ru:;uih’ thitt’ n:nrmnu,mmlmn cable shields or
sheaths, if present, be Lu'-udctl 1o ar &{Fccl:'.':,lgr grounded supply
conductor (in random sep: u“a["‘r_m) """

However, rules regarding m\'lr.]um ;,c"p.lrdLmn were introduced when
all buried communication cable wds of shielded metallic conductor

construction. Meither uns 1cldfd uiiu: copductor cable nor fiber
if il

optic cable was availdh ‘Ehnt e, qut cn:nml.1|]|u..1l|ut]—~,u;;[_1l

tests and trial mxi:llla[ ﬁTarly E?ﬁﬂl:t'yem in all cases, conducted
with shielded cable ﬂﬁum} hewsipplfcutral. Acceptance of
random lay as a safe construction practice was based on these tests and
trial installations. There is no basis to allow extrapolation of the test
and trial results to unshielded communication cable. Further, under
fault conditions, the shield acts as a voltage divider to prevent full
voltage from being impressed on communication equipment in the
event that the supply neutral is badly corroded or open. This condition
could occur with a supply cross on unshielded communication cable
downstream of the communication pedestal, even though the pedestal
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is properly fused. See also NEC Rule 800-30, Protective Devices, for
additional protection requirements on customers’ premises.

In other words, the present Code does not require use of a shield on
communication cable in random lay. If there is no shield, Rule 012C
may apply: “For all particulars not specified in these rules,
construction and maintenance should be done in accordance with
accepted good practice for the given local conditions.” It is, therefore,
the responsibility of the commaunication utility to determine if a
shield is appropriate.

For your information, your request for interpretation was also
referred to Subcommittee 7, wh1 is responsible for Part 3 of the
Code and was meeting to {‘?{ revisions for the next NESC
edition. Subcommittes 7 redomme v,l\-:';i the following new Rule

il

354D |.L mth remiaining s ﬁ% etiered accordingly;
. 2 mnmumcmj ﬁfd les an ?LI"\SB wire having metallic
LnnduLmrq ormeffllic

npone i{aIl have a conlinuous
metallic slu,al‘ﬁ' der the jacket?
NOTE: Tiiis 1.:1.rum_11 s not app e 35407
|ib

This recopfenddition d ﬂ} uh!lc view -G.IJLI comment
in the curre t 199% NES

\\g
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441 441

Part 4.
Rules for the Operation of
Electric Supply and Communications
Lines and Equipment

Rule 441

Yoltages of energized cnp@& or parts
AN
REQUEST  (April 5 f‘f K IR 473
Tab

The voliage refere L‘ i lgid41-1 4 h;{s::-m-phasu voltages.
The 'lrullttgt. references i ule 441 A1, do not
specify wthth{rD tage is phist-to-phase o h e:to- gruund By
definition, folta E5™ing isc, phase-to-
eround;however, g{ d-1, 31! ich clearly
contains phase=tq-p

I am requesting that®an mlerpm%:n be rend F:gd That would clarify
the identification of valtipe references in e;c f Rule 441.

INTERPRETATION (July'27,

Your assumption is correctyThe mlufﬂ. -!:rf Rule 441 is to apply the
voltage ranges as listed and Spb‘,;r?.lfin Table 441-1. Consequently,
phase-to-phase voltages are to be sed (except for the 50 V to 300 V
range where phase-to : ayebesused for single-phase
systems only).

Under the voltage definit .
circuit is phase-to-grovnd e e nofed. Table 441-1
specxﬁes that phase-to-phase voltages are to be used (except as noted
in the 50 V to 300 V range).
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441A2 441A2
Rule 441A2

Approach distance to live parts

REQUEST (April 29, 1994) IR 486

Could you please clarify the intentions of Rule 441A2 in the 1993
NESC where it discusses the relevance to working voltages above
300 V and below 13 kV. This rule was discussed at a recent training
association conference. Individual interpretations varied to the degree
that we could not agree on the intent of this rule.

Some are interpreting this ruleds be identical to the following T&I
{(Insulate & Tsolate) principlés weéteach for working energized
conductors;

1. Proper rated glovesa ﬁ‘

2. Cover up all engrgizéd cop

3. Caver up all gro : clars.

However, othe 4‘2 i s, ugr lude line people
from working-Arom®'th s pils while US% on vollages
above 300 ¥ If this is n 1 U%g explain why)standing on

£1 h !H

the pole is different from

foryoltages (o be worked,
: '11'13|1 reach plus 2 ft,
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INTERPRETATION (October 19, 1994)

Rule 441A2 covers the requirements for working on conductors or
parts energized from 300 V to 72.5 kV when the rubber glove work
method is used, which follows your insulate and isolate principles.

Rule 441A2a states that exposed, grounded lines, conductors, or
parts in the work area shall be guarded or insulated, i.e., protected
from contact by the employee. At the present time, the wording does
not include the pole or other supporting means that a worker may use.
However, please see a later comment regarding a proposed change.

Whether or not the worker is gaffed into a pole, it is important that
conductive items in the \'.urk ca be gu1rd:d or insulated so that
uninsulated parts of the w orkef do_not contact ground. A worker is not
usually at ground pmcnu. fzv’éfl\ﬁhpn gaffed into a pole due to
secondary insulation frofm the wood ’lhda’nr the worker's footwear.
Insulated pole phtl’urms :m'j aerial lifis nm\fidvﬂ irther insulation [rom
ground. This 11rutE,LLm;; Avould !Jr..éﬁ!'pr‘l uu.llﬁt:d Efl\u, worker's body
were (o contacha “eropnded paf. %

Rule 44142b n::pl‘ﬁm.s q_;}'fﬁ!ny{*& to e appr-_:n‘jtm‘ut rubber glm-u
when in the' "\-,ICLHI[}," of eri?t’gi el End IA;!E'R or pags. “In- the vicinity”
means within ‘re:\ar:'i's_ of the efl te with agfhs i the extended
position. In addition i[iJIl: employgs must wem" rutiber sleeves, or all
exposed energized mndlml.??ls or a;%,ls rmistbﬁ' ebvered with insulating
protective equipment, exeepigondiicior mr p:‘u ts temporarily exposed
for work and maintained uudcr%’s_&yff cﬂnrmi (not left free to move).
The protective qu.npun,nl\umsr. Gh'.h.-ill:j cbeyond the employee’s
maximum reach in the anticipated w : position.

In essence, Rule 441 A2h requirds gloves to be worn at all times
when in the vicinity of coergired c Llr,ii' or paris. In addition,
sleeves must be wol ( arts are covered with
protective equipment, lent can be installed (or
removed) without viol ! H distances. Sleeves are
not required while protective equipment is in place, provided that
energized lines or parts temporarily exposed to perform work are
maintained under positive control. Conversely, the rules do not
prohibit wearing sleeves while protective equipment is in place.

In summary, your insulate and isolate principles appear to follow
Rule 441A2 requirements for the rubber glove work method (300 V to
72.5 kV). Your condensed summary does not indicate where gloves
and sleeves are to be worn; see the preceding two paragraphs. Also,
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you require that energized conductors be covered “within reach plus
2 ft.” Rule 441A2 requires covering beyond the employee’s extended
reach but does not specify a distance. Finally, the 1993 Edition of the
NESC neither requires that the pole be covered nor prohibits
employees from working while gaffed into the pole.

While not part of the official interpretation, the following
comments are offered for your information:

-1.  Many supply utilities prohibit working directly off a pole at
voltages over 5 kV (while using the rubber glove work
method). These utilities require use of an insulated aerial lift
or pole platform. NESC Sybcommittee 8 considers this to be
a good work practice has\gecommended that a requirement
for supplemental ingdlation (agrial lift, etc.) be part of the
next Edition of the ogm,s committee recommendation
is included in the P'n,pnm 1997, Frqu als for public review
and comment {(_‘P A990, p‘luc 20

2. Your L[H‘ICCFHF;F Fhave hs n"i' dm_uqqed in the latest NESC
I!.indh(q::.‘iﬂ -ﬂ 493 I_rhl‘lﬁ n, pages ﬁ;‘sﬁ iy 16. While the

Hundh:miaf not grEiificidl Colle ocumely, youl may find this

ol

{]E'-.-ll‘,fi]'ﬁlﬂllﬁjl:! be ﬁf:f{yafu] ] 5 /
-. TS 5-:*' ol
23] & /

Rule 44];1211{1,1 Fﬁl‘ Y 4

M .:;‘ & ;L" 4
Requirement for nlhhcr msﬂ!almy, ah‘uﬂ for working
with live parts . 4
REQUEST (Sept. 15, 1993) /' IR 477

This Interpretation Request is 1fi regard to Rule 441A2b(1), which
states, “The emplmer:.-shw weanrubbers [}EEJ_{J[IIL]? sleeves, insulated
for the voltage mmhfc['h i gl:ldm%ﬁp tm;h hlhhﬂ insulating gloves.”

The requirement for h f‘t ‘i ] u]g E&'ves to supplement rubber
insulating gloves in ':I]‘ﬁfm s‘l’m'ﬁ' 1590300 V to 72.5 kV) is
excessive and may actually incumber dexterity when all the work is in
front of the employee, as in working with 480 V metering where the
reach doesn’t extend beyond the glove cuff, Is it the intent of the
NESC to require supplemental sleeves when working 480 V
metering?
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441A2b(1) 442F
INTERPRETATION (Jan. 25, 1994)

Rule 441A2b requires, for voltages from 300 V to 72.5 kV where
the rubber glove work method is employed, that rubber gloves be
worn and that one of the following supplementary methods be
employed:

1.  rubber sleeves, or

2. insulating protective equipment

In answer to your specific question, Rule 441A2b(1), as presently
written, requires both rubber gloves and supplementary sleeves when
working on 480 V metering equipment.

For your information, your/requégst for interpretation was also
referred to Subcommittee 8 g?ﬁcF is espons1ble for Part 4 of the
Code and was meeting to” coSide) ions for the next NESC
edition, ':ubn.umnuttce B rl.‘-l‘_‘ﬁl:nltu nde s,Hl& following exception to
Rule 441 A2b(1): N\

“EXCEPT [ﬁé{*‘i’v’hen wg'lll-:- is p:,rh:ur eth.pn electric supply
c‘[[mpmr.nl rgized at ':'Ef V or less, rabber. qln:::wsl; arc not
requiréd if dnly Lhuﬁjéf:’-’;u hrﬁﬁ}!‘-‘ﬁurﬂd pn nn:"t]:u'.puan;d

This n,uﬂ'luu-nﬂalmu iNCurren ¥ pum&md 1111: puhl}L review and
comment in thes] 997, NESC r"é‘]'}"EIﬁT

\\ Ny ":' t
Rule 442E Ny, ;;_E.
\_ -:|:‘_‘= : -':"“/ i
Tagging electric supp]}r.\urcm‘[#“ uqsucmied with work
activities 'y

1\ fll.ll

REQUEST (Jan. 26, 1994) IR 481
Chir district is in the 1-.‘3_-‘- s taling a complete SCADA

system for substation i‘mi —u@@;&h’: profective devices. In this

process, we plan to inc cﬁ‘_ fﬁg q{%{ mat relay tagging devices
such as the 31 TR thfed !%ﬁ' i

he manufactured by the
Electroswitch Company.

In reviewing the changes’in the 1993 NESC publication, Rule
442E2 indicates that tags that can be activated from SCADA Systems
are acceptable to serve as a physical tag at field locations. Our intent
is to use these devices for physically tagging devices when we de-
activate them for hot line work. These devices are not to be used to
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circumvent visible opening requirements when de-energizing a line for
clearance purposes. Are we interpreting this rule change correctly?

INTERPRETATION (May 12, 1994)

Please see prior Interpretation Requests 463 (July 1, 1992) and 464
(July 10, 1992). These requests and the response cover the same
subject area as your request. Also, please note that the Interpretations
Subcommittee cannot advise as to the acceptability of a particular
product with respect to meeting NESC requirements. -
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