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e Vidugme 11 Inscadtation and Testing
oo »  Chapler | - Onverview of the instaftziion and fest prucedurces.
b o Chapter 2 - DInstoellation of the Etherast physical chennel components {procedures and
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'gllll
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i o Chapeer 5 - Discusaion of cable insgaibacioms in hizh-rise buildings, and condwl aad oancomdut
’ stgilation of fiber-optic cablas,
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 CHAPTER 1
INTRODUCTION

1.4 SYSTEM OVERYVIEW )

The BEthermet Tocal Ares MNetwork s 2 dala colmmunications. sysiem offering optinuzed, hiph-ipecd
comnmmsications chanuels for cunnecting variong informstion processing equipment. Typically, the area
served hy the Lthemel network s fimsited (0 a section of o building, an entire building, or a cluster of
hutildangs.

The Etherne: Loped Aren Metwork cnables users to share expensive peripberal devices and data bases thar
are connested tooa sinple, logical netwyerk cable. The sliminates he nesd for several inler-connecting
ciohesas found in the mare fradifonal point-bo-poinl netaorks. Tn addrdon, the nelwork may be sasidy
upgraded as new systems el additional cepaoihtes are added withool dwslorlsing L operalion of the
actwaork.

The Tallowanme Gst seimmarizes the BEdbcrnet specifications,

ftem . Dlescripdion

Topoloey Bracching bus

Medium Shislded codxesi cobie, Monchesler encoded digial Dase-
barkl signaling

Eraln Rale 117 millicn 'i!ilb per sesinwd {diisss)

Maxinum Separation of Nodes A km (1,74 mi)

Maxiinesn Number of MNodes - 1024

Metwiork Meoonss Multinccess - Farly distribueed 10 a8 nodes

Aceess Uaontrol . : Carrier Sense, Muliipie Access with Callision Devsct
HOSMASCDY

Dxta Packet Packel lengths irom 62 to § 518 s (incluies & varkaiie
length dita feeld of £6 10 1500 Dytcs)

Proamble T -H brypas divd bits}

1-}

L.




Bules fur configmriag the Ethernet network are derived from limits imposed on cable distances Between .
conrections aml the namber of conponents cuoneeted. To ensvre opiimum network parioruance, the :
fellewing cunditions should he flicwed. o

£.2 FHYSICAL CHANNEL COMPONENTS

Cranial cable s Eanent

- Maximnom of 300 m {1630.5 {1} in length

42,9 ohm {58 terminstors

Madrmam of 1007 transegiver conmections aceepled

Transceivees

- Trapscoivers are ablached to (he cosxial cable at black dands that occur every 2.3 m 82 .

)

- Transcciver drep cables 1o stutiom lengtiy equeals S0 m (1630 £) maximum {sec Nogg 1)

Bepeators

- Meximum of two repeners (DEREP) {see Noge 23 allowed bedween any rwo nodes

DHilance between any two nodes 38 a mazimum of 2500 m (91368 14}

- Metwork camnol excecd 10248 nodes -

NOTES —_
1. Sandion coalraller wssemblies snch xy the :
DEUNA contraller, pravided by 1Xgitnd Equip-
ment Corporation, uee un internal cabinet cable
that produces a loss cquivalent o Yhon {328 6
af transcetver drop cable. In this cuse, the nax-
imum transecirer deop cable length is limited 1o

A mtand .

o )

X The DEREP repeater ho: oo inlecpal cable
and, therefore, Mlls wiiklo the 50 m (F64.0 71} -
maximem Jiskance lindkrtion for intercormac- :
linns oF multiple sepmemis -

Doring wbe planeaing sid desipe phases of the lavoul, Lootiarization with Fihemnct phvsical clannet i
campanenis and contiguralion specificativdgs is necessary, A descripuon ol these companants, aloag with '
procedeecs for sssembiing them into an integrawed notwork, is covered i the Tollowing sections. Etfornet
physical channe? componerts are Musirated i Figome 1-1.

-
.
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E1HEARET

TRAMSEEIVER

P

l‘""‘-n.
()44} 4B oHm
TERMINATCH

Ty PICAL MNGTE 1 SECTIGN

- o AKX, SEGWENT LENGTH: 500 METERS 1640.5 FT) -

—

/&ﬂ BNEZA/E DA BNEZX -

ETHERMNET
TOAXIAL CATLE

@@ A8.3 CHHM

TERM IMATOR

rat
L2) BARAEL
CONMECTOR

i ETHERJACK
| o, COANMECTDE
1|ﬂ_‘_? O

[EXJK

{B) BNED ETHERNET |

TRANSCEWVER 3 {BJBNES ETHEANET
GROP CABLE | THANSCEIWVER 1
1 DROP CABLE :
= .=.;__ I
A T | .
o | - __:!—L_-\'.\
: ik [ '—.:._'_______|~._._.,
i Mo . . .
| L E (3) ervenneT
R it - i THER®FT
M ORI A TR O ANATHES
CONTROLLER D:STRIBLITION SEGMENT
FAMEL e
IDEURGA, DEIMA, R DELC A
MOTE _
I. THE CIRCLED MUMBEHRS ARE KEYED TO PARAGRAPHS 0N THE FOLLOWING
PAGES
2. THERE ARE EFGHT BOATS AVAILABLE THAT CAN COMNNECT UPTD RIGHT
ADDITIONAL CONTROLLERS
LT 7714

Figure 1-1  Cthernel Physicad Channed Comnpoaents

121 Componcals xod Station Eqﬁpl_m"rlt_
Ethemet someunicalfons systens consisl of

*  Physicef chunnel conyponenis - Physical channel componestt eofor 1o the cousinl cable and 1he

furdware lhat directly attaches o it These compomenis comdist-als

- FEtherasl coaxial cables with peeinstalled male type N coanectors (DIGITAL model

BMEZA for FEP type cables, and BNE2B for PYC sype cabloz),

- Double-femabe 1vpe N comxial barre] coneectors [DMCGITAL modal 12-198: T4,

1-3
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@

- Fomale type N coaxief 449 0 conpector lerminstors, (IIGITAL model F2-r98 6410,
Transeeiver {DIGITAL meddal HATHIO s nsceiver),

- Travseeiver drop cables (BNE3A or BRNE3B for PV type cables, and BWNESC ar
BMEID for FEP Lrpe cables. BNE4A and BNE4D for office cahics),

- Erherjack comnection hox (IEXKY,

Digital Eguipmend Curporation’s Local Meywork Tnierconncet ((MGITAL mode
DELNI-AX tor LS version, zad DEILNE-AR for nos2S. versions),

‘= Fihernet repeaters (DIGITAL mode! DEREP-AA {Lovad or DEREPRA {Femte) fur

E5 version) and (DEREF-AD (Locsfh or DEREP-RRE (Rexsscled for non-L) S versions).
- Fiter-uptic eable (BN25E), '

station eguipment — Statlos equipteni velems to DICGHITAL compuier systems sod other devices
thai wse the Fthornat Commpnicadons System,

Compuncat Prescriptions

Coaxial Cahle - Digitil Bqnipment Cerporation’s Frhereel comxial cable, BNE2A and BNE2B,
are Lhe man traremission medivin Tor the Tlkernet Loend Ares Netwerk (LANL Theee rables
are shielded o provide very low sigoal iess. One or mors shofler leneths of cable, called
teeifiany, can be dowed togesher with o coamia? cable barred cobfecior 1 make up a <alle
fegnrend . Bach open cod of the coasial cable sepment monst be Fited with o 499 9 torminatar.

The coaxizl cable is supplied in four standurd jongtis that misimize sgnal refllections. These
lengtns are listed in Tabie 1-1, :

Tabie 4-1 Ethernet Coaxial Cable Lepgths

Lengths ' IMGITAL Part Muniher

Meders STeet FEF Y

234 m (768 1) BMEZIA-MA BNEZB-MA
TO2 n (230,35 Ft} BMEZA-MB EMNEZB-KB
LETO ey {3239 41 EMELA-MC HMNEIR-MO
2000 m {16485 ) BME2A-ML HMEZE-ME

TR

The moilel BWF2a coaxial crble cosiaing & Teflani FED (uordawed othyvlene propylens
copulyenee) Meuncarban insulation amd jacket covering. This matesial i “clesstfied as firg and
araoke enly” e wccurdanee with the Naromal Electrical Code {NECH Article 7252,

The maodsl BNEZE eoaxial cable i@ mede with Fl'l'.l:_'p""@“!"-]. cliburade fPYC insnlaliog :::i;ﬂ juuket

covering, PV cebles. are nol spprowesd for instaliation in environmenkal aispass per Lie

eequiremients of NEC aricle 715-Zik).

¢+ s s e s R AT By SRR S T L MY s [ e ey e e

Tefnn is g registere] isptomiack of Duoont de Memaary & Co, Inc,
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EMLI . .
COMNHECTOR COMMECTOR - . |EMCH R

Anauise rings referred [0 a5 blyok bands, are wnprimted on s coaxial cuble svery 1.5 m (8.2
ft), These bleck baads indicate where the Brhermst lransceivors may be mounted,

Additional infortnation on the Ethemet cosxial cables may be foomd m Appendes A

Coaxial €able Coancctors {Figure 1-2) ~ All coaxin] cable septions ave prefitied with male type
N codnciton crimped onto the cable al each end. Replacoment part sumber [or the sonmeciors
s H)56. Diensions arc biseed tn Table 1-:. T .

Barrel Consectors [12-19817-017 (Flpure 1-2) - Used Lo soin variows lenpths of coaxial cable.
Brret conneclors are double-female (ype ™ conneclors. Dimetsions are bisted in Table 1-2.

Ternvenators (12-198F6-01) (Figare 1-2} - Incomorales a 433 4 resistive elesnent. Tins 449 4
eloment hus beed designed womatcl the averpe characteristic impedance of the BErhermet
coarial cable segments ra prevest signal reflectinns Trom the ends of the cable. A terminator i
yequired af each end of the vable, Dimenskors are lisied in Table 1-%..

EMLI .. END CONNECTOR

BARREL C L ohwtaL GABLE Fe RMIPATIIH
TOMMECTOR (BECTICN |EACS SN
TYPICAL)
FLIAT Y B

Fippee 1-2  Coaxial Cable Conneclors. Baetel Copnoctors, And Tesminatoes

Tahle 1-2 Coaxlal Cable Commector Sizes

Fyp Cratside : Maximum
ot Lor - DHameber Length -

Erd Conseclor - 28 em (83 i) -~ 4% em {164 )
Barret ConsscLar L% em {0.745 i} &7 sm {].8F mj

{crmnasasor | % em (.75 in) g emil.&4im)

Tremsceiver - The DIGITAL H4000 Eiherner rraneceiver provides the physical and electrieal
interiace hetween the Frhermnet wandal b and ' the Ethérnet station (hosu syslems, servers,
repeaten), and Dhgital Kyuipmenl Corposation’s el Mejwipk Intéreonmect (DELMLY. The
sramseoiver connects dircotly 1o Use coaxiad cable frefer 1o Figure 3-31 Tt comsislz 9f a small,
rigeed, nlastic bwsing thel conlains the electromics o send and reoeive encoded sigaak. In
afldition, the transceiver provides clectrical isclation betiveen the vowiral Sille and transeeiver

" gables,



Leogth ATT em (10,9 1)

Width . 9.5 om (3.7 m}
Height 9.0 e (3.5 in}
Weigln - 1.4 kg {307 Ibs)

A maximaum of 00 treascervers may be attacksd 10 an Etheroel cosxigl cble seament. Those
transecivers afe installed on the black attachmen: bands located every 2.5 m (8.2 t) on the
cable. Installation requires the sse of a special THGETAL wensceiver installation kit

‘The transexiver is L. approved [or instailation in eavizonmental Airspries pet rogquirgnwenls of
MWIEE Article T252(b) : .

CEAKIAL CABLE

TRANSCEIVES GROP
CAELE COMMECTOA

PRI R

Fipures §-3  H4000 Troescsiver

(&) Trassceiver Deop Cable - Each wranseciver reguies ils own transceiver dros cbie, This cakle

cannécks the transceives Lo the hose, ARt R vel, repenter, o DELMNE inlerconmest. Statien
transeciver drop cable lengthy weneraily do not excesd 40 m {131,2 £1). This cable is alse used o
comneet hosts and servers to a DELNI mterconnect, or to comnecr DELNT interconnects when
Uiy wre cescaded. )

There wre three 1ypes of Leassceiver drep eabies provided by Digital Bquiprient Comomiion,
The cables may be ordered in varous lengths and with either steaight or right-angle connec
tars (refer w Fignre 1-4) BNEIA, BNE3C, and BNE4A cablss have stemight eonncctors:
RNEXR, BNL3EL and BNE4B wables have right-angle conoectons. Refer to Appentic A, Talde
A7 Tor lenplhs of mansciver drop cables. | '

A deseripgion ;a:n{ the tramsoeiver drop cables is gs foflows, . . .
= BNEIA or BNE3B - Thiv tepe of cable i made with polyvingl chloride (PVC) smsulation,

These cables are ot approved for installation in enviranmental airapaces ws defined by
MEC Articls 300-3 )

1-6
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s BNEIC or BNEID - This wype of cable is made with fluoridated ethylene propylenc
copolymer (FEP) insudation. These cables wre approved by UL for inslallation in enviren-
mental airspaces aond mect the reguirements of NEC Avrticke T25-2b), “classitied as firc
ated snaoke only'. . -

»  BNE4A ¢ BNE4B - This type of cuble is made with patyvingd chiluride ¢ PYC) insulation.
These cabiss are #of approved For imieatlaiion 0 environments! aivspaces s delned by
N Abdete 300-22(¢), This type of cebhe is smatler and fmore fedible and better suited
fer the office envirohment. -

MOTE .
Far plansring purposes, 1 m (3.3 Hi of office cab
{BME4A,/B prodoces the swuor attcauation as 4 m
131 1i) of BNEY ¢nble. -

ETHERJALK
CCONKET T

B
"B

STRANKT
COMMECTOH

HAMSCEIVER
DRCF CABLE

BiGHT-ANGLED ' ’
TOHMNECTOR L

TRAMSTENVER
DRGF [LAHELE

TRANSCEIMER LROP
" CARLE

MEYEs -1 B80

Fipure 1-4 Fransosiver Urop Cable Corinecrors 2nd Eiherjack Connection Box (DEXIK}

1.7




(T} DIGFTAL Ethetjack Comneetive Box FEXIK) - A device for mounring cable conmectars. h
can be used o : : _

& Secure cabies alonp dhe bass of 8 wall, Fecping ke cuble fromy the offioe foor srea.
& Covir connecions al ceble cmnection points within the affice area.

(8}  TIGITAL Local Network Interconmect (DELMND «~ An eipht-siaton clusteriag device Lhet &
logically a share piece of condal cable and eipht 174000 iransceivers i a singie box. The
DEENE interconnect can conisct any dovige baving an Ethernet communications cortradler
(NELNA, DEQNA, ot DECNA controllors), including the Tthernet communiciiions servers.
Merwork perforinance = the wone, whether ke devives {comtrolfers o0 servers) conmect o a
DELML intercontect or directiy s an HA4000 spansesiver.

The DELMI intercannect is koosed in 2 small svslem box (refer to Figare 1-5) and bus a solf-
comiained power supply. The conncetor panel has eight device ports and a winth port for o
copnection o Lhe 4000 trancceiver, o another DELE interconnery when venfigured in 2
cascaded, sandalone mode. A swicgh perpiits selection of either Loeut or Ciobal Mude.

The DELKNI saterconneci has the folfowing dimensions:

Length 432 cm {170 in} .
Wideh 17.8 om €70 Lo}
Height — - £.4 o T e

e’ DELMI inlerconnect requirey an &c powey sonrce and comes with a 19035 em (750 ir)
IwEr oard,

GLOBAL TRANSTEIVER
FORT |FENALE

COMMECTON) ' 5

LOCAL DEVICE _ -

FOATE (MALE - . - MODE SWITCH _ !

CIRNEST R
el 84-1 6

Figure 1-5  DIGTVAL Local MNelvurk Interconnent {LELND .
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Repeater (DEREP-AA/RA) - A stwrdalonc, tabictop. device wsed to axpand the Ethernct

petwork to muliiple couxial cable sogments. Fach repeater. gan odd o branch scgmenr af coanisd

cable up o 500 m{ 1649.5 fi} long 0s which an additional 9% u&a.mwuwrs Ay e instabbod (cne
tmnseziver is wsed to nmke the DEREP u:mnnrl;!mn}.

Lgita! Fauipment Corporation haz two types of repealen:.

*  Lowst Repeater (DEREP-AAY — Used within baitdings te coonect two craxizi cable
ACEREALS 1‘[131 are 8o more than 106 m {328 £ aperl (refer o Figurs 1-6),

s Pemate Repeater (DEREP-RA) - Consisis of two repegres. balves commnectet hy a fiber-

. aptic able tal cannol exeesd a lenerth of 1000 m (3288 R), and-connects fwo coawid

cable seemwenis, The remole reperter Conwing o wmm:d systems box itf cach omd of the
:i-[‘mr-m.'lﬂ-ﬂ cable. - :

MR Ea-1 857

Figere 1-6  Ethernel Repeater (DBEREP-AA}

Repeatens maintaio daly integsity by vepeating and retiming 2l signals tramsmitted bevwees the
tun comxial ceble, A repealcs reguives two HAOO0 trapsceivess and two separate transesiver
gtrop cables Tor conmection e e coasial calble scagments.

Fiber-nptic cable & required for (he intsrcoancetion of ten units of 2 DEREP-RA remore
repeater. Up to 1000 m {3281 1) of cable may be weed. EEgital Equipment Curporation
nresently supplies preterminated duplex. fibgr-optic cable (balh {ransmit amd receive Tibers in o

" sinple juckel) i a ndmber of lengihs, BME25B-x. Fiber-optic cubles are swited for wse hside

butldinps where e cobies wAll aor be rowted throwph air plendms. 1 may also be used e
comduiis between baildings where the environmental conditions of tempecsture aod humddivy do
ne exceed Lhe cable specifisations. When pofing long fengths of Dber-optic calles, or when

instafling fiber-optic cabies in conduits, 4 puliing device & meguired. Relor o Appendis 13 for
hngths and et eusbiers,

The DEREP-AA snd DERFP-BA repeaters require an ac power source end cach comies with a
1903 cm ¢ TS ind power word.

- 18
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DELNA, DEQNA, and DECNA Contrallers — Digital Equipment Corporation has Ethernel
communicetion cusitrollers for UNIBUS, Q-BUS, and Professional 350 systems. These costrol-
iers implement. the Cthernct data liak layer function and CSMASTD protacal Lo provice
changotions between nodis, These controllers wre:

* DBELNA - Allows ¥k apd UNIBUS<based PROP-11 compulens to be conected 1o the
EBehesmer fetwork,

* DEQNA - Allows Q-BLS systems to be connoeted 1o the Ethernct network.

* DECNA - Allows the Professional 330 somputors to oe coanected to the Dihemet
Relwark, SR . -

These conteollers are combinations of herdware module hoards, distribution paneis. amd cabling

thet is installed i the host system {reler Lo Figure 1-T) They convect the bost system physiczelly
and cleetricaliy theough either s H40M lransceiver or a DIGITAL Ctheroer Local Network
Intereonnsct {DELNT) usng & transceiver drop cible,

110
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Figuee 1-7  Typical DELMYA Hasl Installalicn
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CHAPTER 2
SITE SURVEY

2.0 INERODUCTION -
Careful planning dnd desipn of the. Fh,},rtlcalr ]H.}‘Hlil ci thé Ethoroet mmp-.m:-m. i respeived when the
Eiberast {,gmmum-._m ons Byatam is mgtalied in an edgtiog hu:ldqng, or & building in Lhe desipn phase ar
under comstruction. To'do Bils, the surveyor ol eousider sGoh dsvaes ks thebype of struciuge, the ype of
oecupancy, ocsl building odes, five eoden and restrictions, and the Hhr:rrm ma-hgur.:tmn specifieations,
This chapter addresses these areas,

The abjectives of this chapter arc W0 help the site sarvevat 1o
¢ Crather information o I:I-msdmg t:.fpns-. *-erlurﬁ, ancd Mo ﬂﬂ,h

*  Ipvestipgate and r:.pf_'rrt any mn-rcuhrs pf im.lldmg mu&m:mn thal 1'r|1ghl'. d.FI:'&-._t Lhe imrstallation
ol Lhe Fthernet physicaf channel companents,

#  Ulse the proper mell,]md ﬁ:r d-:it:rminil':lg dis.lanrﬂ .antvmi,

& Propdde the system planm. with detailed au.t-: MEASUTCTACTE,

. m:._-, {he sietions 1o be -:nnmcm] ust the floor p].m

*  Supgesl appropiste plamn‘p;.*ni far physacal n::nmnrrcl I'.mrdmm nrid

¢  Fnuore lhat ac powcr is aiaﬂabﬂ: Tor any [!IFI_ bl |1:¢4:|umm-:::Lhm n:p:ﬂ’m:s hisesd.
21 MEASUREMENT CONY Emfmrﬁ :
AY meszuretnents given in this puidie are in metric dispénsions; meiers {m} Geniimeiers {Cm), uﬁhm-ﬁtﬂc
{mm). Enghsh eguivalents are given after all motric dimensions, soch o, 315 m (3.2 [t). Mebric measwre-

ments shauld be wsed when sur-.n:upg o planning an- ‘Bihernel m.si J.Hicm u:v climinnte 4.i1-: reed 1o converk
Fruzatremen s e,

2.3 TYPLES OF INSTALLATIONS
information -gavercd during the sile auwg is dopendend upon the type r;:f Facilily tu..mg addressed.

231 - Sife Queuphacy. abd Sbructdre .
A "\.rﬂw{[k Site aqmmmm Soarvey is mf.:}'-an::d {reﬁ:r ker Appﬂndm oM w abtam information on the:

- :"ﬁlf_.t.'l.l'-l'_l-;"!l. W PRET
= Type buitdings

T o# | Meopsork sire equireinenis
o Tarpet completion date

&1




Information & be recorded shout the facility showid fncinde the foltowing.

= Network Chwiper ~ Record he name of the network owner, address. name of 1ie acility
manager, And 5o an.
& Type ﬂmnpamc;-, - Is the buslding swaod or Jeased by the cestomer? T beased, arc there any —
o lepse restrictions they prokibic insesilanon of cooxial cablz, ar restfice Gons as g0 how il i
mnatalicd? P

*  'Type Structure — [nvestipele smd Hat the vacious buitding chargeteristics, such as: iz (Ao facility
a single-flooy ar mulifioer structure? H station equipment will be tncated on lwo ormare fioos,
specizl attention nrust Be given ta how the floors will be penctrated for cable instablseion.

= Compoment Location ~ Locate Ethernet components tw comply with Jocal codes, netweork owier
necds, and acsthedic values. The surveyor must eviduaie each site to detorimine e best focation
or these components. inclading: : : -

- Suepended-ceiting installation of Etherner coaxial cables and transceivers where the trans-
ceiver denp eable is souled to stations on ihe floor below.

- Swuspended-ceiling installalion of Fribcraer copxial cubbes and transceivers where ihe trans-
cerver drop cable s soeled Lo slzlions on the floor above. .

Raizgd-floor justallaion of Ethernet coaxial cabbes und transceivers where e Lransceiver
drop cahle iz routed o stations on the floor above.

A dedailed example of » siec survey (using saraple Soor plan favowts) Mo both suspeadod-cading and redsed-
iboor installabin of Tihernet coaxial cable amd H4MK) manscoivers is presented in Appendia B.

4 SURYEY FREPARATION
The following secltons discus the porsoanel required o conduct (e sirvey and loeation of physical
channe] components, and the type of wWols peeded for the sumvey,

4.1 Swvey Tersomiel

The systerms planser is the overall coordinator Tor dhe Gthernet insallasion pausjest. The sysEcan planner’s
dutics are io define the ccaxial cable pathway and to specify the required purts and cqpipaaets; The
planner also arranges [or the sctsl instalistion. venfies thet the insvallation cdbenes o locad building
codes, and verifies nelwork cunfipuration, : : :

The facility manager mey be able o provide valuable essistsncs o the strveyor/planner in the form of
Flawr plans zind consulling seevices, g5 well as, kaowledge of the losations of Pawer soasrees, FISCTS, Comduils,
emvironmiental aspaces, firewalls, and so o,

The surveyor should ask the facility manager or plant eapineer for assistapee in oblaining the servicss of
the fotlowing professionais.

*  HYAL (heating, ventilating, and air eomalitioning ) cogineer = An HYAC Enpineer can pragerly

- bramnne the facility's veatilating syslem to determiae iF Lbe proposed Eshernel ooitia cable

instllation will bz routed titrovgh un ecvisonmensal airspace. Also, it may be necessury Lo
distinpuish between various tvpes of airspaces. .

*  Ticonsed {or appropristely yualificd) clectzician - A lvened cloctefcian can survey and locate 5
suitebie pround {network earth referencs) point for the Ethernet Communies tions Sysiem.

21
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Bofote bepinning & site survey, ihe survayor should become famifir with the ?ﬁyni-.:a! == and space
requiremints of the varides Ethernct physicsl channel components, T hese components heve ulivady been
discussed in Chapter 1 and are shown in Figures 1-1 throy gl I-7, Additioes] information on the Efhernet
physical channel componests ray te-obtabied from Appeadix A, :
2,42 Locating Flysicsl Chunnel Compacat .
The surveycr showtd review: the various joeations that are available for the placement of Uhe Etharnet
physical clannel soripuaentd, with particalar enyphiasis plced on incating and servicimg the coaxind o ble,
tramsceivees, and their drop Cablés, Ve ST
sl iifations. i arder of preference; are wu Toliows,
s i oxposed cabde racks, where mety computen ere imstilled poa laborutory-ype covironment
(refer o Figuse 2-1), Exposed cable’ racks offer the gteatest ease of mstullation, while at the
Ame time, providiog the grealest support for the ool cabies and framsceivars,
#  Upderneath reised foors, as found i wapy compuder. cooms. In many cases, other cabling
slrcady enisis in the space beneath tie floor. In this pype of ‘ingtaliation, e Hapscciver drop
by are instalied thromgh openings in 'tha floor (refer o Figume 2-23

v In suspended coilings, the cossdal calde and trensceivers are Jocaied above the ceiling {refer to
Figure 2-1) '

fF it is 1ecossary to peneirate @ firewall, it should be noted va [he foor pians.

When Eiherpet cauxial cables and transgsivers arc installzd above suspendod ceilings, the traaseciver drog
cable can be rovted eithes down to the Noor hefow, or up io the Tloor above.

When 1he transceiver deap calbbe is routed down, the cable may be encasad in a drop pole w the wark fhar.

Wk the transieiver diep cable ® routed up, the ‘Eﬁb‘!ﬂ E'.-I _I'l::ll..l.‘ll.}lj: threngh 2 hole drilied in Lhe Foor yhove,
wned then through a foor service Tiiting irefer w Figare 2-4). :

The coaxial cable eal Iransecivor shauld bt suppartod cvery 2 m {9.4 fii in 5 ssspended celling nstallation.
There are two melbods fhat can be uwied to suispend the eable and transceivers.

*  The cable and transceaver Gan be soursd 10 th;:-:_:::*.;];i;_:ug rait snpporl Binges.

*  The cable ond trapsegivens 'u:m!.- be supporied by "f" ]ml-rs )
Figuee 2-4 shovws the laiter mcthed of securing the cquprent.
Ftoor ommdnits are wircways lovated within a e concrete- fioor. Driee to the fimiwd size of whese
conduits [iypically [0 en (4 in)], Uhere tiay nos e sufficient cleardece foor mithet the coaxial cable or the
sramhecivers, 10 fddition, the menimim hend vadivs requidément [30 cm £8-itj] may often be vielated.

this rype of insallation s wmdertaken. place the A {rapsésivers.eiternal to the condnit for eaky Access,
ard wse 1 DELMN) insgronnnect to conneet up to-cighi skations. :
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Figure 21 Typieat bastallation of an Ethernet Physecal Chanoel Compunent in an Exposed Cabic Rack
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TRAMNECEIVERS aND COAXIAL CABLE ARE SLEPENDED 0.3 B {1-FT) ARCWE CEMING BY J-HODKS,

% 4.2
Mgure 2.3

Ethernel Swespended Ceiinge Tnstaliaton
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243 Swrrvey Torods
The sarvevor should Comsider using e Tollowing tooks when condweting a site sarvey. T

RECORDING TOHHS =

* Floo: Plans The laalily mizsager, architcct, plan enginesr o nther sgures P
should he sble w provide (he fioor plans of the ste being sui- ;
weved. These Foor plans should be reproducible (vellum, sophe, aor
myvlack These plans are oscd to oegic ol Sehernet physics] chan-
ho! cotn penents and g orecord 1he varicos cubie runs. T

- Standznd Symbals Ethzrpet stundard symbals, used 10 meuk the foor plan, ars -
showne in Fipure 3-7.

] Workshoais T workshests sre prowided 10 record sile data {refer o Appon-
din L), Thesae workshoeis are: —

Z'*iﬂwmﬁ Site Resquiremesnts Workshesr - Used 10 recond genzenl iy
site intorzeation. that ix, foestion, size of building, consTuction, o
and &0 o, One shieet should be made aut Tor each Moo, —

Statlén Transceiver Drop Cable Worksheel - Used o record =
spectiic informulicn on cable l2egths peeded in (he ares of sach
insyaibal s1atiom. T

MEASURING TOOLS . ' _ T
- Tape Moastre Primary moasuring ool Most messurenonls will be Jess than i s
. m (32 h ), r
* Messusing Wikesl Lised 50 lake memsuréments on Boors a8 the suevevor walks the
' propazcd <able rodie. "~

. NOTE _
Melric measaring tools showld v psed whenever
pussible a5 NHCETAL Eibermet cowxiad cables and
fraascebver drop cables ace sppolicd in metric
fuagtha ounly. T

TAPE RECORIDING UNTT .
A pockat dickation unit can be helpiul for nogng dotaits of beilding conslzuckion withou! nausing o make

wrillen notes, These sapes can Raler be bramyeribed,
3.5 THFE SURVEY -~ = Mo e T
The purpase of the' =ite suvey is 1o provide the syyeem planner ik infomnation 1o hedp i the selection of :
e prozer Ltherrer physical cleanne! components for the proposed e lwork. This is done b
% Delermining the type of bwildisg Ginsicaeiion, - -
& bocaring e stubons te emmore thar sy are approprote Tor the inspallation of the variows -

O penenii, and

*  Mea-uring the actual distances al the site

2.8
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These mcasuroments and olher data are recordsd on 1ke fear phins and worksiects,

The Fallawing sections disciss the actiead procsdure Tur laying oun e Erhernet bost systerrs on Lhe oo

k.

254

Flour Plan Layowt Procedyre

“Firis phise dewls with the actuad fayout of the Ethernet physicad clanga! on ahe floor plan. This e plan
Lvout provedans s as foligws,

Obiin a scalad TToor plan from an appropriale seomce.

Lawate and identily all kuown components an tee Noor plai along with seaiions. ontry THRRL,
Tiwers, Duilding obstrrctions, and wall perstrations. Use the appropriate symbnds (reber to FPigure
3-7 W omake ihe coreect idenbficetions), Also, include agy phaancd feoore siagion loisdions.

Eatry poinds ate where teanscetver droo cables enter 20 aren fvom o onacetied loeatem {reling
o Tanrd In suspended ceiling cobie instablasions, the endry point is the nearest riser pole. In
sablMoar coble instaiiptions, the eniry pont s a oo sertice e GF minimum bend radiay can
be matnlofed] of @ cable secess boele i e cossed Tloos sself.

WARNMING
Exercise canfion when routing coaxial or tronsceirer
drop cables im environmeniul sirspaces (refer 1o SHee-
tivn 2.5.3) .

Fnvironmeental sirspaccs are enclosed areps (hat
carry ventilating #ir for bullhng oecupants, Caly
material approved for installation lu such emviron-
mentzl sirspaces 35 W be wsed.

Fill aul e Sation Transceiver Deep Ceble Workslecs (Appendiv 13} Lse ane worksieel spece
acr stalion. Measure the riser fengeh and Door rup for cach stanon, and recomd these noessen:s-
ments on U workshceT,

Tdentily oo power sourecs for both the BELMNI imercanncess and repenters.

Tlentily 1e propescd neework exrth neleredce posal(sy on the Pror plan. Umiv @ qualifed
eheelrician slould porforna the gualilicalion lests as described in Section 2.6, Record the resuils
ul Lhis Lest an 18s Network Site Requirements Workshest (Appendix £Y)

Buehsit the marked-up foor olan(sy. Siazion Transeeivsr Drop Cable Waorksheet(s), the Mt
work Sile Reguirements Warksheel, and esiitates For eompanends amd contractor services Lo
Lk sysicm plarner for approval.

151 Survey Consbderafions
Wher a colemial coaxizl cabie pathway s being surveyed, the following ghould be considered.

N g p—— i S R S S e B e e ——

Tiee proposaed pathway should be sccessible s :hat the inatafler can physically pusstion Uws cebie
and ather phwsical clwanel components (refer to Seclion 2254 {or prunsegives spoge
TV - T EY R

When survering U proposed machway through sevesa] rooms, nole ali sterior walls and any
vhslructiong cocnantered. Wote sapecially where the caldc peneteates throngh taese walis.

2-9




NOTE
lnformaton that canoot be aoted an the Soor pluns -
ar aorkshests showld be entered in p separmic
antebaok. This noteleok shoeld then Be given to the =
sysafem pranaer.

# I the coaxial coble pencirates & firemuted wall ar finor, pote 1his v a separaze sheer of paper
and five it Lo the system plarner, The svslem plannce is responsble for providing sny NCCERATY
fire~ratea] collars.

*  Record the Incatiors wheee the coaafil coble con be scevrcd avery 3an o 5 m {908 e te 16,4 11,

*  BRecord un ile Aoor plans any aress where avcessibiitty is inadequate, This infermaiion cnalbics
Lt systern planmer to aveid locating fav transceivers i Lhis zrea

*  ladicule (by shinding or cvoss-hateliing) oi the Muor plan those sreas that ase constdered ex puosod -
Lo extreme lemperatarss, above SO0 (122°F) ar below 390 (4150, or Wigh humidily {oim-
deosing almiephere)

“  Shoubl the proposed cosxdal cabls insiaHation e in environmenzl sirspaces, Tis ot mast alsa —
b asted on Lhe Moor plans by authaing the szea e red. MNaooe 1T the cable (nstallatien varizs from
CEN3MT L TOUTTL

# 0 the mstallation of e proposce cnaxial cable pathway tovolves more than cie HOoor of 4
buiidding, ke following mesurements are 1o be laken eed noted on the ftoor plan.

— Measure and record the disranee betwesn coch uor.
Bencond e bowationizr of all inner(loor tisers on dhe Noor plans.
7 H ousing comdils, In'u.z.,h:-; or cathe rageways, Make sere Ll adegusie space for e cable and
Dullisg apparatus is geailable wichin tee condudl, lrough, or cable reeeway. Vianal inspection of .

thin fodsution iy B oUEssETY.

A e inclalltien of (he cuexsel cxble pathway Tavolees more than ene building, the follewing
mopsireazenls are o be mken snd noted o ghe fieoe plus.

= Moasugg and record dhe welael eendidt kenpeh boewgen Busldinge.

- Indicate o the oo plans the conduit crery podats Tor sach buiiding. -
L3 !'mimnmr:nmi Adrspace ot
Reoent changes in the Natiooal Elecirice! Code (NIC) regures thar “renole”™ sl “simal® cablas zing o
irtzlled inside snvironmanial airspoces unprulected iwithont yeing 2 el conduith be apprevesd Gisied)

for such instaliztions Iy 3 leensed anthorily vr Undersriters’ Eaboratosics (UL,

As delined by the WEC, Fihernet physival clame] cables, both conxial and eagsesiver drop cables, are
coecnsidcred Csipaal” cables. -

—
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[ aiard
=
' HOTE
e The MEC k& a set of recommendations thar many.
but e all, governmend agencies wdopt Bntact with
- the force of law. However, some agencies sdopt
strlcrer requiremaents, aod these requirements super-
- spale the MFC. A local bailding inspector or licemsed
professionsl engineer cud advise (e site surveynr on
o local codes.
e In somre Kihernel physicat clhiannsl cobbe installations, e coayial coble, transceiver, and fransociver drap
cahles are instelled 1a the space above a s-.u.-i1:n:.|.du-;_ ceiting {reter to Figure 2-3). In many such J."IST-FILF-”'-'IHH
L this above-ceiling space is an coavironmentat aicspace that als s & Warmm-air Telus for 2 buildi ing's &ir-
' conditioninge syslem. Figure 2-5 shows aa above-ceiling environnrental simspace, snd Figurs 2-6 shows an
L above-ceiling sowsnvirommentat sirspae.
Pl Fhose wATI-air Te e Openings Femd trlo 4 duct work (plensm) above the suspended celling, I there s mo
snek duct work, Uien the entire spoce above the ceiling tiles (of the suspended ceiling) s 1(he covironmentai
. Airspace (refer o Fipuees 2-3 and 2-8). See NEC Article 300-22(c) for a deleiled delniion.
ey VL. appm'.'-:l_[ cables may e instahied in sl currying spaces tha are desigrated a5 "olher u.:r.f'rh.mwmtﬂl
’ 5'|.'-|'"\-|'I.1-\..ﬁ:. sl as e Apace Abwup 5|J'-|.|:H:F|lﬂ'°'E! odle nps when such spuces are wed to carey vaatifating 11r
st Reating, mul cooling, without the ose ol ducls)
e NOTE
- {aly LL Gsicd cables and components, tested and
o riierd specificatly for D and swwke prodiction
[per WEL Article T253-208), can be insiatled in an
b esrvironmental airspace, These NEC guidelines are
stbject to approval by local codes,
Fu.l
' The following DIGTEAL Eileraer compenents are
A L L-listed for iastaflation i covironmental airspaces
where ocal codes pormil
. ®  Ethernet FEP coaxinl eable, /N BNF2A-XX
i,
' #  Ethernot FEP (rapscelver drop cable, P/N
e BNEIC-XX
- *  Fihernei TEP transceiver drop cable, ¥/N
! BMEIR-XX
* Ethermet ioisceiver, PN HAHK)
' INGITAL PV transceiver drop cables (BNESA and BNESH, BNE4A and BME4EB] and YO coaxiai
o cabies IBNE2B], are net Uil-isted Tor iostelliation in environmentsl mmipaces. Howeyee, they may b nsed
' in nomenviranmemal airspace applicetmss. Cffice o labortory nonesclosed arms ae comsidered o he
B NUNEY TR E s oes.
v
-
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254 Franseerver Location
An HAMMIO tramsceiver is artached to the coanial coble by the viciity of the proposed stution. Ceriain
conditinms must be observed whem surveving Tor e insiaflation of the Ha0E tramacever. These conditions

[LEL~N

Ternpersiure The proposed transcciver fnsallation arew showbd be mnainkained 21 a

terpereiure ul between 570 and SO0°C {41°T 10 12I9F) i 6 eoucan-
demsing atesosplesre,

Suppirl Scroclurce The straciuse (ol sappores the copsial cables must wlso be able o swpport

Clsarepae

the transceiver, Fach teansceiver weishs sboat 1.26 ke (3.0 Lba) I the
girneture Custnol sepport tRis addidomal wetpht, record e informazion
for 1he sysiem planner, iU may b thac cable recks o sider supports will be
regprired.

Fuch proposed HICN transcciver calion most hive sufficiend cleayance
tee permil ransceiver ingtaitasion. The Tollowisg chearances xic sEZRsico
a5 minimom clearances for trangeciver ieseallalion.
. Eenglh 20 cm (7.9 im) cither side of the beck allachurenl bagds.
» Width [T om (3.9 ind on either side of he conxie! inmehie
- Pleighl 30 cm €1 1.5 np above and betow the cowiial cable,

[ adeguale chesrance doos not exisl sear the slalion o be sorved,

note any argas within 30 m (954 1) that do have the soquingd
chearances, Becord this informaien lor the syalem planngs.

L5.5 Transceiver Livop Cable
Cach trangceiver meguirss its son drop calble that connecis the transcever e e losl S¥Steny, servgr,
sepesner, o DEL N jnierconnecl. Truusceiver deop cable fongths generaity do not excead & m {831.2 £1).

When surveying far the trensceiver drop cable paah, 1he surveyar should check Toe:

Adeguate paelling elesrances o aliow the eonrceior head (Deconnector} of the ransceiver dvop
calile 10 clgar warious openings, such as the entey point of the nser.

Adoquate packing clearsnces (coom Fosr adedaniontl cables) within Lhe c2sec 1o pecrmie nors than
ond transcciver drop ceble 10 be nstalled. Each cable = about | om (34 ) i dinmster.

Mimimum practicad bend soadius {803 cm 1] Tl Any bend or comer thal mighl soquire 3
siraeper bend should be noled on e Aoor pians Tor the swstems plaoese,

The whility to secure the trassceiver drop wible tn ehe Brhernet coangal cable wilkin 1> oo i m)
of the ponncotor un ihe tromsceiver. This is to provids strain sebisf.

Tl fodtowing measuremends aod mosations should be mede oz the Siution Transesiver 'hnp Cabic
Wnrksheot {refer o Appeudis D)

Frecosd epch sation aame and muocker,
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*  Measwre and record e riser Jemotin, This i3 e vectical puth lengti soeded 1o sesch from e
slution Plocy 30 the Jeve] plane of the craxizi cable and icamsceivers,

For suspended coiliogs, this is the dreop pole lenatk:
For subfleor installatios, ns & the Noor oo subfloor dislance.

& DMessuce and recerd (he ddser Dot ran. This is the Karizoaal Gelanee that the (ransceiver drop
Cable reeds to roach the slatick aller it hey ef tho riser.

Measure the pogsible faths she cable will falbow along the Naor. including all caraers aad bends,
Allow approxinately 1ot {3281 N for sbyck

An expimple of riser length, iser floew Ao and cosxial eable erery poia distance i shown in Figse 2.7
*  Recond on the floor plan: -
- Stetion logation insluding the stabion name and mumber wied on the workshee],

- Location of the mearest riser/drop pole with accguate room for the transeciver drup

cabledsh

54 Fiher-Optiv Cabie (BNE2Z3E-XX)

lr is imperiao! Lt the suwrveyet undesstand Lhe enigoe characserizics of the Gber-uptic eahle, and 1o
adhore o the Mber-optic cabie spoctications & 21t trees. T 4 network evwner i Le prevvade their awn Libes-
eptic cable, the specifications will B made seailable by o DRITAL Acoount Manaser or the insialiatian -
mantal thal supporis the fiher-opie product.

During the site survey, conducting 3 wall-tiheoegh (wath o withont 3 contssiack or prepenng the draradges
Far stalalion. Le survewor shauld he gaace of ihe Tollowing imperiint consideration:.

*  Fberoopic sable i very sensitiva 10 bend sadius, Strain relict is dittisnil o provide fer the cable
A 0L pisases dhroweh condiits and ductng that are normilly suita bl for copper cables, Toapropes
Lying of u Nber-optic cabic mav produce a kink that puts the eoble oul of specificudon. Feerg -
Iooming i recemmended 3t enrnces i order o orovide Tor sroath turs, and Tor inadvereent '
petlling of the vazle when additiomal paics are adided 16 the saore corduoit, -

*  Aveid righlangle bends withis 3 comloit that excesd the Niher-aptic cable speci Rotioms o
*  Wheno survesing for verdosi cahle paths (elevetar shalts), craare thar [Mer-oplic cabie is —
fooeIstble and v capable of tic-deams a1 162 interval raquired in the specification. Free-herging :

eable may result in excessive stress on e TTbesoplic elements. -

oA 10 w0 200m A28 oo 6%a 1) of catre sable ar sach end of the installatice e wilow For —
rhe movemenl L equipsrent and or for Tulure clainlenaace.
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2.8 SYATEM CGROLIND (NETWORK FARTH REFERENCE)

Clectrival endes genevalby requite that o sysiem ground Be seiected and mswilled fo eonect the coaxial
cuble ahiefd with a referense point Tur the site's electrical sesvice system refer to Fignre 2-4% This sysem
proutd consists of i

= N_Etwnrl-: Eaeth Belerenee - A mataliic connzeting painl. lested und found 1o be in conlinoity
with the hailding's grouwndioe electrade svstem,

*  Coaxial Cable Shicld Commection Puint - A sciected harre! comneclor or rorminator used o pive
m motalhic access 1o the shicld,

s Earthing Condector - A length of wire used o connecl e nevwork carth referencs ww the
ctakial cable shicld connection pont.

DAL
CARIE
AL

COMEGTION = '
PN / -
3

COAMIaL CAALY

- ¢ 4
- 4,
h]
ELECTRIMCA
IGHOR D CLaAkE - SEREYI- *
ENTRANRCE
COLIPMENT -
AMETh L LHNOLIS G KHE
COspe CTVAICALS _
EAaHTHIMNG PTG
COMNDLETIOH
— i -
Fafir - a
HEF ZRINCC . EEEUNE -
f TR O
AL WG i =
BUSHIHG _ '
VT AR L 1 @ {..T} @ i o
' .
I

(-

GEOUHDNG

ELECTRODE RN EHE .
SYSTERM FLZCTROEE
iTTFICGAL] Com Dl T B

TP

PRES 1706

Figurs 2-3  Network Barth Befersnce System Componen:a
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Additional pieces of hardware (ground clagips, serminals, and su s} may be reguired w comalele Lhe
SESIET TN

The Brhernel Local Ares Network mequices a single grovsd Tov sach coaxial cable segment.

Istalbedion of Uhe Frherset Louel Area Network berween twe or more Pesldings wsing o singhe coanial
cxble sepinest requires that a system grownd be selected o euch building, Floweser, ina maltbuldim
msLalleliat, i is srrongiy recommended 1hat semnte repoaters be esed with fiber-opsic cables. In thes wuy.
grounding problems between buikdings are avoided.

[rse a vati-ohmmeter (VO and 2 long test lcad ro perform network carlls retarence guahfication esls,

NOTE
A lieensed clectriciag should lecate o suilalibe svstem
grovmil (metwork earth referemect puinl for cach
couxinl cable sepmeent of the Etherncl neiwork, Tn
certain eusis, the oround bos or bar of the dectrical
service culrance will ke concended behiod un electr-
cul power pasel or bax.

Whese passilile, cxisting earth zelerenos wiring or bonding pemts should be uses, In ordar of preleremcs
these icuade:

r Metallic conduits that are raceable back o the building’s vheclrical seiviee criranee.

»  folailic baiiding structuzal comporents thas are traceable back o tbhe buiiding's clectmical
SEFVIoT CALTAnCE.

T multibuilding configuratons, che preferred earth reference puind will be the one aoarest the interbuild-
g conduil. A sire s conwdered muoitibuitding it

s Lo spmctures exist (hal do ot share conductive aml sirocleedd conseection (feomom strcior-
al supcth,

= Tlhe proposed conxial cable pativsay uses sm underground metal conduit reach szations
perwech the strectures.

NOTE
Uving a remete repeater (DERFF-HA) with Tiber-
ophic cables slmplifies maltibuikting installativas by
eliminating the passibllity of futerhuiiding grovnding
prihlenss.

Tdeally, o Uee interbuiiding conduit s s mecallic conduit buried in contact wilh he earth. the cnds where
che tnlesSuildiag conduit appear back in eack building mey be selected ws the carsth reference ponts Wit hin
eucn bushding, Thie selectinn mast be venlied by festing.

The aetwark earch reforence attoehes (o (e coaxial cable shield at a connector, The suvevar shaold select

al Jeast two passible neswork earth refercnce poings ta eack building Lo give the sysiem planner Texibiiy.
Figwre 2-8 shows a typecal earth seforesos sysiem.
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261 Measwring Eszrth Refereace iCround) Charscteristics
TI'II'," qllﬂ”i}- |.':'|- |.IH:-' I.'-i'.'l.'l'[l'l l"l.:‘lll::fetlfﬁ :‘i.hl.:lIl:E': L'!'{' Chl;;l:};_mj I:I-} |1'!|::-|l:|j_|"[|_'|_g E.'.‘_‘- '.'.':EL'iTiC"Hi {“-.]'l':‘ll'-i."ﬂ!.ﬂl'iﬁnl.'.':

wiglc Duilding — Check the contiauity of the canh tolereace 0 the prousding clecrrods
ANSLEETL

Multibuilding - Check the continnity of sach mtrabuilding earth reference. Alsa, messur
the volape differensce Between the two uibdings.
These measureaments veridy taar the selected carth refersncelsh are at grouad porential. In single-tuilding
enstaliations these tests check that U Cihernot coaxial ceble 35 not placed at an cievined vullzee, In
multibuilding instaltutions 1Bese 1eils ensure that acessive gronnd wop current does nol Oow heoacen
buiidings ¢2ifer to Figure 293,

26,2 Svsiem Gromnd Test Tools
Cienpnd sysiem testing roquires the following Loals.

SINGLE BUTLDANG

*  ¥olt-Ohmmeter -~ Cupubis of measuring 0 Vae — 1,0 Vas MUl soele, with aceuraey of 4901
Vac {10 mVh Also capeble of measaring 3.4 ohms = 0.1 ok (LA prilliofeb.

* Toest Lead - The st lead s used 1o periorm the voltage diflerential apd resislonee meassre
ments. Fhe tesr Jead must be capable of extending the notwork werlh reforence b the =loct <icn]
service grounding electrode syutem,

MULTIBLII TING fin pdditios ro the rools pesled For sieghe buthding)

* Wire, AWG 12 or larper - Strandad wire 1o be usee ag 2 1esi lead hewweon buildings. This wiee
trual be abde to reach ihe proposed reowork zarth refercnces in each building af ehe sante tine,

¥ Clamp-On Stele AC Ammeter (Optieaat) ~ Capabic of measeting 0.1 4 (100 milliszans).

2-18
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2463 Grownd Test Pracedures
The Follovang wre groend test proceduees fur single-butbding and mebibuiiding fnsts [ etionz.

SINGLE-BUILDING TNSTALLATION B
Fo check (he yroundiag system for o sgle-building insiallacion, refer 1 Figures 2-10 and 2-01 und
meAatng the voilupe Jiferenes rom the proposed network carth soference o Lthe rounding clecirode
SRR

A voliage of wp o 10 Yaz may be due 1o RF (eadin Pegosncy) pickup oo the woltohmmeter and s
accoprable.

WARNING T
fare should be taken ne asvumed groand potextinl
may actually be at denperowsly edevared voltapes,

If 1me voitage weasured is lower than |0 Yac, check continuity using the olias scule on the vatt-obinme ¢
ke sure 1o cabibrule {he meter by shortiog e test leuds (neether o zerg the metar, The reading should be
Iess than 205 8

he 2546 value s based on commpaications slatiun equipment pronnding siasdards developed by LISITA
PLInzed Sgles Ddepesdemt Felephone Association. Washingtan, 1670,

MU TIBUILDING INSTALLATION
Perfarm the falicwiog steps to check che grognding swsterm lor 4 mulebaildisg installaon (refer to b abf I
2-172 anmd 2-1335

*  Firl, meke mirgbailding vaitage and eesistance measarements on e selected aetwark cartl
reterances inside eavh bailding. ¥ollaga fom sach proposed aeowmk earth reference in cecly
Paaiefing muusl Be wader 140 Ve, and thi sesistance muost be 2.5 42 ar [ess,

®  Beasure and resord Lhe interbuilding vollage onee the imtrabiflding voltage snd nesistance arc
krawy,

WARNING -
Elcvated voliapes mey exisl beiween the two hyitd-
tng carth references. Wikens porforming this fest.
treal the conductors and probes s iF they are ar
high veltage. -

WOTE -
There should be ro more than a 475 Vae differ-
ence Trom the induced reading. Putential differences -
in excess of this figure may cause excessive ground
lvop ewrrent ba flow i dhe couxisl cable shield
belween the two huildings (refer (v Tigere 2-13)

Fagvessive interbuidding grommd potestind difference

i parally difficull o correet. The sdvice of & profes-

sional electrienl contractor should be soughl. A

straightforward alternative is the vse of a BERED- —
KA remute repeater apd Mber-ophe cxhle,
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CHAPTER 3
CONFIGURATION PLANNING

i NTRODLCTION
After eompleting the suevey, the next phase s to choose components and plan for inslaliation. This chapter
digonsses this phase. called confiperation pfanning, aod 35 orpenioed acound Tour major clements.

Planming Uee coaxial calle pasi

Physical chunpel compancit configurations
Flanming a syslem ground

Titherner petwork schemiatics

Actditiumst help in Uhis planeing phase can be foend in Appendix B, where sainple Toor plans ars proviced,

At thy painl in e planeing ovole, e s important W cessider fulore expansion of #of osly (ke hass
network, tul e addtion of office amomation squinetenl, soch as leveinal seréars and peidonal com-
puters. When rocting coavial cabde, run aduttional cable leovgh [vtoie expansion arcas.

Placernent o e physical channei componenis most be carelully plansed pad marked on o physical
channel Muor plea. Two flocg plans are royuited beceuse ol the atnozin of inforination that meeds to b
shown.

The first Boor plan shoold show the placervent ol the coaxial cable, grounding polnis. barrel conncotors,
and terminetors (rafer 1o Figure 3-1% The plan shoews the naatovely stabic dgeddorme: com ponents.

The second Meor Flan sivsid show the placement ol HAME LRosoeivers, transeeivar drop calles, D31.N1
inierconnect, repealers. and bt aystems {reler Le Frewe 3-2)

The Mirsl lan, cr beckbone, iz often liled with Tacility drawings, while the sccond pian is kept and apsdated
by the nelwork manrgor.

The objactves of his chapter are to help the system phatner 1o

[nooeporate the configuration rulen amd
v Produoe a Medwntk Syseem Plan.

Before delesmining, where to place the variouws compesents of the Bthernet phy=ical channet, the syslem
ntanngr shonld beorme Pxrachur with ali e bardware and coraponenats {refer b Chapter | and Apgendix
Al

The syseem planner should be uwese that if af the systems (up be &4 masienue) O be userconnestod are
within a W €285 3 1) radivs. then only TEEMNT interuunnects wre oeeded 10 mlcrccanect 1he sarions
sy seems. This elimingtes the noed for coaxial cables and transcedvers (refor 1o Appendis F)

The physical channel Tayou: plen starls with the building foor plan. The placement of the coaxial cable,

trangecivers, and repeaters are marked on this fiooc plan along with the placement ol the ost sysless and
SOTWES,
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33 PLANNING THE COAXIAL CABLE PATH

The cosiel cuble s the dackbome ol the Btharnet Local Area Netwrrk A coaxis] eahle scoment can be
g of SO m Ciad 005 (1) Jong and can cansist of shorter cable seclicns juinmd by hasle] conneetars.
Fazh segunent mest have lecipinators installed a0 each ead, wied (he overll se pmend sl cegnecl o ik

carih noowerk groasd Crelbor to Figuers 310, larger argas can be cmergd by tnultiple sepmcnis Lkrough 1he
use b fe e,

Caretrily plan where o run the cuasie] cable and wher 10 e Tepsters 1o come hr anching sepments

Er”n to Frowre 3-33
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Figure 3-3 Targe-Heale Eilernst. Configneaiion

The follewing cumstraints must e observed when planning the Etherer Locad Arca Metwork.
®  Bach fouslal cable segment can have & anasioeery length of 500 m {16405 §3).

® A maximiym of 100 transceivers can e stiached ca esch coaxial cable sepment.

®  Thedronecsiver drop calds, conmscting the transceiver Lo o sistlon. can be o maadmum of 40y -

{1252 It
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Sieps foflrwed Tor cosdipering o siagle segenent are repeated for cach scgmant am a maiiiple
segment inslefledion.

Cahie segments separaied by up o 100 o (328 ] 2} arz generally interconnected cewg local
repeiters. Remate repoaters muy be vsed H special covircamental problem:s ewisl.

Mlultiple remode and inoal repeacens may be used.

For cable segmens sopprnted by grester thoa 10O m (3280 7)o 1000 (32E10 1) wse
remile oo PoAlces,

17 more (kan one romote repeater 15 used. the loogest total fiber-oplc path muost won excoed
LCHEY ap1 (FZH1.0 115

Planspg uidelines

The {olicwing gencral planning puidelimes are presentad in the preferrad onler of eiceetion

>

To deternmme the voatiak cable pathway; 1he sysezm planaer should:

{ neate the host svitecs o the foor pan.
—  lpeate the nedrest riser pele or flone goegss nle g the systemn.

- idaw a3 om d98 11k eadivs siicle sroond the miser pofe or Door access [ding {mefer
Appendis B

Try znd bave (he copxial cabie path intersect cachy of these cirvies (reler o Appendi, B

Liwing a cenlral feibaay, 1he coaxiai cable wdll be more accessibie {or Tulure ¢hpasion.

227 Recordel [eformalion
Keoeord the fullvwing isTormation on che marked-up Aewr plans, wiong with any critical dimensiong of
cabloways developed during the sitg servey,

Lowitions of all pianred {current) stalivas, incloding servers pad eraonal comouaters

Eavalions of all proposcd {expansion) sialivns, tncluding lermisad sorvers and porsenal
GRS

Locations of il betweon-flonr risers.

Localions of aev hidden obsoructions w the coaxial calble yath J'-.m.lzd durisg e survey.
Locatzon of fhe eavironmental grspaces Tor each rooi o floor,

Location of the proposed svelem grocods.

Lisztiong of ail ricer poles or Toor cakle servioe Fitdings.

Recording of cotling bephis and all wterflooe diztances.

Toscanon of drop coitings.

Locution of raiseal Moors.

Locption of cable lroughs and conduis,

3-3




. Losation of interbuilding cable pallis, such ws; condyits, cable Lroughs, ard nnderrragnd
kurmels.

»  Lacation af currently wsed focrro-floor ceble patchs

*  Reoording of tloor thickness and tvpe of material 1T the instalimion of cowsial cables is Lo DiLss L

thrirugh the flooe, —
313 Tramicetver [wop Cable Tarpeiing .
Tl svelems planmcg st fzest delermine where all 1he exdsting and plannod sveleins’ or aotive eyatens’
companents wre iocatend, and when: Ly cowld be conpected e the cozxial cable, 3
Mexl W planner mest deteemine Lhe length of teapsceiver drop cakle chat is required ta cotngst (e _
[l pvslem or acrive sVScm sumpunents 1o the HAG) transceiver =t the coaxdal cable The tengih of
the proposed transceiver drap cable 35 coleaisied as fallows, N

= Adlow Foen (3.2 Frf o reach from the sestern’s (hast) comestion panel o e Gour,

t L the lioor plar 1o measure the distanee {foor disluacet from the kosi oc active HYRESI A .
cumponents, 0 il pesfusl entey point {riscr pele, fuor fiting, ar Bollew wali)

. Add we the sern of (hess vadues, the iI:HHTl.:] af wrassceiver drim enble rizs needed o resch ihe
plane of the comiial coble, Bemember, in an above vellime instafiation. the coaxial cable g
Lrpncally Th5 m (1,6 HY above the suspended eoilig,

% Allew an additiess] 3 om (%08 fU G peravic the ataclrent of the tansecters af ke uppropriate ’
mannling lecations. This is dene becamse the HMMO tramsceivers sre attached 1o the coxsial .
cible unlby &t the ipsallaon bexids on the coazinl cobie.

*  Chouse o standaed treasceives drop casfe length that s gresisr ther the ahove suns. Do nor -
sxeeed A1 W (1312070 in leaglh overdl when connceing 1o a host or sercer
Muitiple cabies may I joioed @ chain the desired lenatl, bul single cahles are eesier w pudt L
ard ure more ruggod

A0 cquaiion e determine the sadins of the teraet circle can now e geed. B

£ = Fiour Dislemee + Riser Leagth + 3o (02 M7 [3 m 4908 11 }
Tareer Roadivs = Cuble Length —
Cimac the redius hes been desormined, ose the flour plan drswiag scals @ drow # target circle orownd the
selected oy point with a radies syual o e radivs st calewiated, This indicates graphically. the ares B
where a comnection L Lae coasial cable can be male.
The crasial cable pathway is then drown oo the Noor plans con~ecling each ol the taroet apeuss. Tl -
propused Birbeeast capxial cuble pethway is thon sessured. [T the coaxial cobhis peidl i cver SO0 m (4540
It the plaaner van readjiest the path, or multiple seaments can be specified and are concected threteh the
pag 2l an Btherset repeaser, ~
ihe sysiem planner shovid be sware that i a meximom lesarh of gaesceiver drop cable selecied, he
recdius is maximiced. This results in g sheter coaxis] cubie, 1F on the otber hand o momiiue: bength of
transceiver deon cebic G5 used. Ve wroet circtes ace sialler and thiz rescqiires That a losper cousial ealile he

.

specilied. Ciencraliv, it 35 more cost effective to winimize transesiver deop cobles, When systems are
chustored. curisider che use of 4 DELNT interconnees to reducs trensveiver coint and cosl of drop cables.

3-6
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Add ap sorow Lo the circle poiling to the system o be served from that purticular siser pele of Flaer
RTERTA]

Af wxample of cranseeiver cabie mrgeting is shown in Appendix B,

324 Coaxial Cable Path Lavout
Thice ditferent procederces ace discussed: single-ffoor, muttiftoor, and esullibaildieg, inesEat Hatioms.

SINGLE-FEOOR INSTALLATIONS
For stagie-floor installations, the foliowing procedure should be swed for faying out 12 coaxial cable paih
on the Moor plane.

¢ Starl mesr g proposcd: station locution 2nd draw s line on the plag reprosenting the propused
coanis] cabie path.

This cuth showkd foifew nuain alisays, wiere possible. and pass through wib takgrel cireles. 1T
peenible, 1he coaxial cabbe patic should cover the bulding, including floor areas t be seeved in
any expatsion Hans.

»  Dtend the copxial vable go Ul the cnds cen be located at o pear floor level fur acoess of 1
seuiprmenl. These cuble ends showd be concested w prevent tamperng. The cable cids may b
ciled up rod plreed in ibe celling.

MULTIFLOOR INSTALLATIONS
The same procederes for laying vei the cable path Tor o single-foor mseabation apply lor sraicdtloor
installations ag wsll, In addiaon. (e following steps must alsa e Tollowed.

»  Locatc & eomman risst {such as an elovator shaft) that goes hopween el the Moors that are ta b
served,

s Slarl the coaxial cebbe pathway, on cach floor. al the sammon interfloor rser.

s Adtenips o onoirele vach Noor with she coaxizl cabbe if the ouilding is 3 Righ-rise offoe lowsr of
athes stiveture that containg a dougini-shaped Oour with a wtility core in the cenler of e sie
Flocer. :

MULTIBULDING ENSTALLATHONS
Huildigs Ueat are physically connectsd 10 gach other may use loca! ropeaters to join the mdividual
Fthernel conxial sable segments in each boilding. For shurl rians, a sisgle coarial vable segrent may
secvice Lwo buildings.
In cases whese buildings an: st physically connected, Dignlal Equipment Corporation necomituends thart
the gystem plagger specify the wse of reqote Topesters and (Mber-oplic cables o connect the Hdividual
networks i each buitding. Lse of renote copeaters and Ther-opdic cables:

= Elimipaiss any poendal interbuilding groundaeg, peoblesms, and

»  lanlates the berween-building dnks from the individual Duilding cosxial cable. ladividual npera-

tiom of oee of 1he networks is posible sitould problems arise with ome network or with the
belween-building link.

7
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Li3  Plan Heraton

I¥ the torad path leeetl of any canxial coble s over 300 m {7 830,35 0. Sivide the cable inle ©wo KEETTCRES
Jnred tgerier by sepeaters or reduee the cable lenpth. The nse of repeatlers s recommeaded. There are
several ways that dthe cuble fengeh can be ceduced. Tach method invelves dreding off fhe lenuth of the
Irarmeciver drop calie Tur conemt cabie beagth, In peneral, it iz more efTicient and cost offeciive Lo wie
lorger coaxial cable and shorier tramseciver drop cebles. This afso has e ud vantage of providing preater
coverage for fiture expuansion. ¥arious metbods of reducing the lengl of the coaxial eable are:

*  Flimiseting leagzhs of cossial cable peih that reack proposed (Tulure) stations. Addilivnal
repealers and cuasial ceble sogients can be added farer, i reguired.

*  Replolling the coaxdsl cable palmway uing targer-to-arget runs between statinme and runsting
ehe cabic along diagonals instend af fdfowing the swilding Falwavs,

n Llsing fonger trepseeiver drop cables,
Multipe passes may be nesied te achicve a wirkable couxial eable padhway Tavour.

A3 PHYSHCAL CHANNIEL COMPONENT CONSIDERATIONS
Verious Ftherael physivai vharnel componest considerations senst be token inle aceount whan plausing
the Ethernct local Areu Meiwork. These considerslions are discussed in the lollowing sectinne,

531 Coaxial Cables

The Tiihernet eopvial cable i the maie trpnsmission mediom of an Prheract network throwgeh which 2t
Dtherset dets traffic flovws. The following scezions should belp the system Fanner o plan s rrowble-lies
imstallation of the sngxiad cable.

COAXIAL CABLE RULES
The following cules shoeld be observed.
*  Dioonot subpect Lhe coaxd cahle o Dends of less then 20 om (7.9 §s) radivs. This bend Jimic
csnres e concentriciey o the eoiter condocter and cable shicid,

*  Connect gach soaxial cable scgment io 2 asiwork earth referenee grownd.

* Where Uunsceivem are wsed, install the coaxial cuble inoan arca thatl reains betweon 550 50
A GATF o 122°F) and T to 90 huniding (noncondernsing,

Ethe et soanial cables withow! connceloss o TGN transceivers may e expused o s L mpIcER-
Tige eange of — 189 w 130 (0°F to 302°F). and o cimdensing atnwsphere.

FEP COAXEAL CABLE MATERIAL
Engital Eguipsacnr Corporalion’s BNE2ZA Fthernet eoaxial ceble has been mrasvfaciored o meed onrecm
cectrical code requirements poverming the instadiation of noncondoit cabics in enviroferestal wirspaces.

The model BN E24 enpxial cable contains s Teffonk FHI (flucridated ethyicns pranwlene copalvmer)
flwercurbon insulation and jackel covering. This material iz “classified ss fire and smake only™ in
recnrtance will the Nations| Flecineal Code (NEC) Article 7252000 cotitled femma-Conirad, Simui-
ing aRd Power-Lintited Circadts”. This vable is approved ax a “low-smoke”™ cable, and ahere Jogal
buitding codes approve, it mey be installed i civironmenisd sicsaces withau g conduis.

—
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[sing FET insulared coaxial cables dors mot pro-
clude the wead te investigate huilding code requive-
ments. for cable imstallation in environmeatst ofr-
sprees. Although the FEP cable has been approved
by a natlowsl puthority (Underwriters” Laborato-
ries), thiz dies not constitode approvil by the locad
authorifics, Alwavs check the local cudes before
purchasing cabdes.

YO COAXIAL CARBLE MATERIAL

The model BME2ZR cosxial cable s made with palyvinyl chlorude (PYC) innuletion and roked vovering,
VL eables are mat approved for instaflazion i enviconoental wimipsces pee Lhe requiresienis of MEC
Astfcle TS0 PYO cables may be used o

¢ Cable troughs o open areas,
o Cipen spaces, such a8 laciory ceilings, or
o Feneath resed Qoors, B Dot an covirommMental girspacs.

Additional informaten en the coagiaf cables may he found in Appendix A

COAXIAL CABLE, STANDARD LENGZTHS

Frigital byuwpment Curpuralien can supply, off-the-shelf, foyr standard lengths of coaxis] cables. These
standard fengths of cuble come prefitted with male type N connectors al each end, and regurde po 2pedial
als when they are joined Lupether with barrsl conpectors th make one combipuons coaniad cable sepment.
Srandard coxsial cable fenpthe may be jeined together in any combimstion as long as the 200 m {16405 1}
lometh s not exceeded. Standaed lengths of eoaxial cable are lated in Table 1-1

When the total length of e coasial cable bas feen calouiated, reler to Table 3-1 1o seizcl the seoessany
cahle sectivms o meke up the reguired coaxial cable segmeat. Select the cuble lengths (ssotions) necessery
that cqual or exceed the Line] kenath requirsd,
COAXIAL CABLE TOOLS
If 15 cosxint cable wm to be repaived, the following waly are reyuired for e proper insielfation of coaatqd
TN 2t s,

¢ ol coble culser

- THOGITAL PN 1824007, of

- Benner-Mawman PN LIE-BTS, of cquivatent
{Henner-Muwimaa, loc., Pleazapt Hill, Califorma)

¢ {Uoaxial cable stripper
- {MGTITAL F/N 29-24668, or

{deal TN 443-104, ot cguivaient
Adeal Frdpsirics, Swcamore, Tilinosj

39
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Table 3-1  Cable Leugihs vs Building Application
Limpth of Instaliaton - NMumber of Cable Scctions Required
Mochers Fect 234 mf TO.Z my 10 mg
Y 375 - ;
23 - an FERS 1 Rl 2
- T [531 - 23 |
0 - 93¢ T3 - 3054 !
X 305~ 384 l
[17 = 74 354 — 450 ! 1
[40 - 1635 45% ~ H15¢ 2
8 - 147 A5 -84 t 1
ST - e Gld - GHIF ! !
T - 234 GRO . IR 2
234 = 257 768 - R432 1 2
257 - IweE 4L - uTes 2 2
230 - A4 G - 9eT t 2
G A S Qa7 - 1073t [ L 2
327 - 254 1673 - 1is: k!
151 - 374 1§52 « 1227 I 3
L I I i 1227 - B302T 2 3
357 - 421 130X - 1M I 3
421 - 444p 3R] ~ 14577 E ; 3
444 . 40k L457 - 1533 4
458 - 4% LR35 - |6l L i
400 - 5061 I30E - iad0 IBMNEZA H-ME)

S—

*Lenaths wre spproximates.

FThese lenglhs pro conpesed of mahiple short zectione. To winimize 1he womber of coppectars i 4
sepmenl, 1L may be preferable Lo selece the next bonges cuble {the noxr fine eatry i the table) instead of
Mg enclliphe shert sections el bave maeny canpecioss.

Frwse speotfic longths ame selecied to minimize 12 suctessive in-srcp baildep {in-phase addizion) of
relleciiones from cnmnoetons,

204 m (MR8 21 DIGITAL PrN BNE2A F-MA

FOE m (2503 D) DG ITAL AN BNEXA /B-ME
P10 (383.9 N DAGITAL P/ BNEXA/D-MO
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s Conpector cricmd ool and dis el

—  INGITAL o] PN 20-22661
[MGTTAL dic set PN 20-24063

- Military SN MIL-T-22330

- Amphenal tond PN 227-944, or eguavalant
amphessol die sct P/ 227-1221-25, of sfuivaiont
{Ampheno! North Ametica Divisinn, Bunker Ramo Cocparation, Ouk Brook., lifinais}

= Male M cumnedtons
- THGETAL PSS H4056-0F (paceage of 1w0)
~ Mihary ™ OR300 20141
- Amphenot /N 82-4328, or cgaivalest

The procedures For imstailing sosxial cable commecters o coaxis! ceble are provided in Woloine 11 of this
T kil

332 Traasceivers

The MK tranmsoeiver i3 the mlerfoce that comnects stasions physically and clectrically @0 the Hehonee
cowsial cable. The Tollowiap sections showkd help (e dystem prmner Lo plan a {roubbe-{res instaation of
the HaO00 transceives, The transeeiver has 3 make kype D connector lor connection of the Iranzcciver drop

cabdn,

TRANSCEIVER PLACEMENT

Tie: FLA0I0 transceivers are attched o the comxdal cabile a1 the installation bands. These installation bands
appear 45 dark colored anonlar rings on the coaxial cabic, The bamds are abowt (15 em (0.2 in) long. These
vl are spaced every 2.5 m (B2 0 (refer to Pegore 3410 minimize the offocts of sigmal geflecrian from

Lrafsceivers.

The maximum number of transceivers alowed an a Gihernes enaxial cable segment is 1AL This ensires
it all inscalled eansceivers cun receive signals broadeast from sny other wansecivers on the coaxial
cable, At 5 m (5.2 1Y spacing, 100 hansceivers require abaut 2530 m {(B20.2 1} of couxial cable,

The qoninal nustber of transceiver installacion bands per gable section aes as Falows,

254 {768 111 - 9 transceiver insteiativg hands

W on [230,3 ftY - 27 transeciver inscaflation bandy
137,00 g {353,811 - 435 transcciver instablasion hands
00 mn (EGAS THY - 199 teamscetver istallation Demds

&« & B &

NOTE
Although a 50 m (16405 Ff) segment bas wore
than 180 installztion baads, tbe 108 iransceiver limit
siid) applies.
Tlase fipsees are besed on the minimun pumber ol transcelyr mstallation bands thot appear along a

Jength of toaxial cabie. O the {wo langer scotions of cable, there may be one ot 1%0 additional imstatiatian
hands due Lo ianutactwring fobraneos.

3-11
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Mogmully, any manscgiver wstallation band on 4 couxia) cabls miey be esed, Position the transcoivers s
1l e eeerleronne gocues near ibe cable end or =i the barre] commectors,

Where Lhe placomen: of LD transeeivess bs eepeoiaily donse. the svslem planncr shouid consider 1he use
of & DELNT intereomne:t thal can serve up e elght staaans frace ome M40 teansceiver,

TEAMGUEI-H
THNETAL Y10
Dedhs -

\. -

ODEGITAL SNE2A MW COaY| AL CATIE

= == LEMETEHS (B TEET, 2 -MEHES)

MBI 1 -

Frgome 3-4 Craxied Crble Ingtafiation Bands

L33 Transeeiver Drop Cables
T assist the pianner, Dighad Booipment Corporstion can supply three svnes of cebles: PVYC rype drup T
cables, FEP vpe drap cables, snd s#fice PVC drup cahics.

TRANSCEIVER BROP CABLF MATERIALS )

Thee roodel BMEIA (traght connector) s BNEAR (righi-gngle conaectory transeeiver drop cahles we -
made with pobeving] ehiside TPV insulauen and jacket covering, PYO cables are il approved for

installaiion s envitonmemal aicspaces (refer 1o Fipure 2-5) ner the requirerneznts of MEC Aruich: 725-2(h) ."

MOTE
The BANE3A (straipght conmector) snf BNF3IH
{right-angle coanectord transociver drap cables have
a reconumcnded minimgm bend radivs oF 5 ome (2 i), '

The mwdet BNEIC (straight connectord sad BNBID (dehizanele conneetord tronsveiver drop cables
cantuin a leflonk FEP {luordated eihvlene propyicns copolymer) Fuorocarbon msulation and jackel
eovering, This meterial is “clossilied as fire ang smoke omiv™ 0 accordence with 1he National Fiectricat '
Code (MEC] Arlicle 735-2(b) entitled “Rerote-Conteal, Sienaling and Power-Limgted Circuiss™. Fhis --
eable 5 approved ax o “low-smoke” cuble, and where foeal building codes approve. it maw e instafled in
eAVIFONMENTE] aiespuces {refer 10 Figere 2-5) wichout & conduil -

s
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MNOTT:
The BNEIC {straight counectory snd BNE3D
{right-angle cuanectur) Lransceiver drop cables have
a recommended mintpum bend radies of 10 cm (4
In). :

The medel BNE4A (staight conneczac) and BNEAR (right-sagle cunueclor) iranseciver drop cabies are
mede with polyvmyl chlodde (PYC) insadation and jacket covering. These cables come in only twa shorl
tengrha and are inlended for office installudons only. Thess cabies would peseraily e rosted from a wall-
monnted Gtheriach conncction box 1o the neacky ost systemn. Thedr pray color geperally Ilewds mbn the
office decor. These cables are conssderably meore fTexibls than U other opes of transeeiver drnp cables,
The sraximuin cabde iengih reles shows i Table 3-2 mun be observed.

TRANSCEIVER DROP CABLE RULES

s DIGITAL transcoiver drop cabies, siodels HNESA, BNEME, BNE4A, and TINTI4ADE PVC insiated
cables, pay not be wad in envicoamentsl strspaces. These cables may he used in applicetions where
the transeciver drop ceble would nor he expused 1o eavirnnmental or boilcinge venOlalion aieflow.

THGITAL remseeiver drop cables, madals ANEIC and BNEID FEP insuluted cables, mayp be nsed
b sy enviranment where pousodsit cables are peemitied.

s Duth FEP and PV sype cables may be sombined in a single tun. 10 this 35 dong, the FEP-irsulad
cubie wovid be nsed within the exvironmental airspece, and the PY Coinsulaoed cable woukd be ussd
oulside the covironmental mrspece. Dy this congigusation, the FEP cable musl be foined to the PYOC
cuble outside 1he airspace fun Tllwecjack conrection bax (DEXTR ) may be used for this conneetinnd,

*  The transcciver droo cables, ail tvpes, shownld be instellsd only o epvizonments that ranpe [rom 570 Lo
500 (£19F 1o P22F. noencondensing atmosphere).

TRANSCELYER PeOF CARLES, STAMDARD LENGTH
Ane conbination of drop cable lenglis pay be conncoted topeiher Lo achieve the nogossary total lenpih. B
i recomtended that no mewe than wo cables be wsed.

The procedare for issialling enbic conngetors an Lhe transceiver drop cabls is provided in Vatume 1 of this
ol

Digitaf Couipment Corporasion supplies transcefver ¢rop cables ps fisied io Table 3-2. The tuble provides 2

“oregs-reberence of application tength and receanmended cable Type.

Transcerver Srop cables ¢an be supplied with 1w different types of comnector heads.
¢ straipht Head - Tastalled on the BME3A, BNEIC, und BNE4A cables to allow the imansceiver
drop cuble (v be strain-ectioved to the coaxias cable o the HAMO fransceiver compesction.
Feplaceimeni kit anmber, H#I54

= Righi-Angis - Instabled on the BNEIR, BNE2, and BNE4B cables for bulkhead applisations
Boplacoment kit number, FA40535
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Tuhle 3-2

Canditinm

Trunseeiver Thop Crble Applications

Cahle 1ypes

Maximnm Leagths

HAW0 transeciver 10 fost aF

SETVCT

P NE Bterconeeel 1o st or

Wrver

H3OG teansceiver to DTLMNT
TETCONNECT SO MOS0 OF ATVer
(koatai of hoth oakics)

FEAPHIY eransociver to repeater

LT3 fonlyi
ENEZ o+ BNE4-02
BNET «~ BME4-05
BNEA {only)

BMNIG donly)
BNL3 + BN E£-[2
N3 4- BMNE4-05
B4 (rmby)

BXT3 (onlv)
BMNLEZ | HNEA-DOZ
BMEL 4 HNE4-03
BWL4 {unly)

ONES {oniyy
BWE3 i BN 1Rg-02

drmel3lz I
A2 m 1030
25 m (320 1}
I m (328 0%)

40w (131,200
22 m (H5 1)
25 m B0
10 m {328 #)

M m 13N
32 m 058 M
2im {24
L @ (5205 %)

A om (iR 1 11
42 (EAT.H 1

BWLES - BNE4-15 0 m {95 )

BNE (nnfv) 12 m {3w.4 1ty
DELNT irtereornect 1o DELMIE BN (only) M o1l
inlercannest [cascaded) BMNEY 1 BME4-01 42 m {1375 1)

BHNE3Z - BME4-03 3 (R4 1

BINEA {only) LY (394 1t}

ot . e e g g e g,

-

ADJUSTING TRANSCEIVER DROP CABLE 1 ENGTHS

Fit estimating the transceiver deop cable lerglh, s stamdaed fuck Jength of 3 m (98 1) is used. This fenpth
provices selfivient slack to serve fwo Uansceivers from 1he same entey point, When three transceivers an
seeved By woangle entry point, ane ol the drop cebles must be lenziliened to accommodate Ui aprecing of
mstadizlion bunds on the coaxial eable {reler e Figure 3-5) 1 more Lhan thres transeoivers wre o be
served by @ single entry point, the plaaner should consider the vse of 2 DELNT intercomeset il crn serve
up o eighl host svsiems.

Ay adjusimenls mede o the transeelver deap ceble lengths shoubd be wuled on 1he Siation Transoeiver
Prap Cable Worksheet {Appendi L9 along with Lhe: nser lengih, Tooe run, eniry poent distance, and the
aztirad tolal doop cable length for cagly siauon.

LOCATING TRANSCEIVER DROP CABLES 0N THF FLOOHR PLANS

Artes geteinunng the leapths nf she drop cables needsd 1o serve each station. ke plannes should deaw ihe
cables an the seeomd sheet of the Aoor plag {refer o Figure 3-21 1705 oor plan is siven ta the installer and
shaws whore cach cable goes Tur each specific svstein. The plsener should also indicate on the Hlonr [Han i
Lthere s mare than one drop ceble being used o scrve o station, and alse whag tvpe moterial i B cing

speciied.
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- t e 1 TRAMSCEIVER FOR
e STATION £ WIEL RECIRE
A (3.8 FT3 N .
i 2 M 3.8 FT _ AT LEAST 2.5 W {8.2 FT)
YRANSCEVER DHUP . -
CARLE RADILS IDRE TRANSGEREN DROT
/ ARk \ CABLE THAM 51 ATIONS
ENTRY oA A
jr FOIR'S

1! | ] !:"'—}'—“2-5 B2 :-'-1:;___._.;

[
'm’-‘ﬁ

TRANSCELVER FOR - TRAMNLLEIWVER FOA TRAMSCEISEH
STATION A o, o STATIONB ATTARCHMENT
e ——
MARE FOR
STATION C
WPROPCEED

RS 3T
Fignre 3-5  Muliphe Station Tradsesiver Deep Cable Adjusiment

1.3.4  DELMNI Configuration

The DELN] Lopa! Network [aterconnecd 15 2 clustering device thal cen serconbest up o eight devices
ihal have an Etsernet comemunizions conmendler {DEUNA, DRONA, DECNAY The DELMNI miercon-
nect can he used i sither the tocal or giobal modes of operation (eler o Appendis E),

[{ o DELMNL imtarconneet is W be used, the plaaner should censider Lhe following,
e The PFERI intercunaect fequires ac power and comes with & 195 con (75 in} power cord.

»  For glohal mode operation. (e DEL M inerconoect 5 conpected 1o a0 Eransoetver on |
copeial cable seament.

*  When confipured Tor global node operatinn, the DELNT intercoanet has a manximum tolal
sranscaiver drop cable lengih of 40 m (1302 L),

Cadculare the total drop cable beapth by adding together the Tenglh of e cable going fram the transcedver
1o the DFELN interconmect, plus the lengih of the cable coming Tnom the compmaieations controller to the
PELN] intcrepmnoct.

325 Repeater Configuralion

Tle Etheroct repeater s esed 0 expond a network bevord the 300 m (1640.4 ft) scgment hmitaten, Twe
Wpes of mopoarens may be specitied: @ locat ropesler {DEREMAASAR) for commecting twu voanial cable
sogrncnes tagether Ll ace fo mons than 100 m (3261 [1) apan, or romote ropesdters DEREP-RASRE
which comsist ol 1w locaT repeatons that are o rmaxiom of TO0 m {328 1.0 1) apari aod are conneeiad by
Feoer-optic cable.

313




LOCAL REFFATER DEREF-AASAH
The Jocal repeazer conaccls woeuch coaxiad eable segment via a travseciver drop cable wmd an H4000
Trd Qe iver.
A& il repesier 3 10 he waed, e planner should consider the Tollowinp.
The local repeater fas & raneceiver drop cable Jengtl limitation of 50 m {164,111
The kopcal repeater moguires ac power and comes with a 1903 em (78 in) pewer covd,
¢ The rear panel conlains stams LEDs.

REMOTE REPEATERS DEREP-RASRB

A remote [Ppcaler conaints ol two repeater halves. Fach haiT i similar ro the loca! repeater hue neliydes
additional cleclranies fuz the fiter opiics,

I 5 remote repealer 3 w be msed, the plannee should sunsider the Faliowing.,

*  Eeck vemote repealer hall reguires ac pawes und cumes wath o 1903 e (75 i power oord.

*  Hach reinole repeater hall conneets to ¢ eoaxial cable sepment throngh a transceiver drog cabic
arl an HMMK wramoeiver.

B Each framscciver Oropoceols can he up te oo maximom of 30w 06400 1) in lenetl
® Fach repots repeaker hall connecss toog duplex Foeeoplic wole.
J.36  Fiber-Opiic Cable
A Dberoplic cah’ 18 a0 optical tansimission mredinm and is required whenever remicle repeators are ysed

Lo connect separate scgments, The Tollowing summarizes the Mber-optic cable spesilications.

The cemreuie repesier DERET-RA/RE  desipned 10 accest (04 micmon Corpiag Lype 1208 graded
mden, wlass-om-glass fiber,

OFTICAL REQHIIREMENTS
*  Bondwalh greatce than, or squal o, 30 MMz per kilometer at 5560 nm.

* Cable alleneation less thag, or sgual to, 6 dB per kilomeser a8 850 nm over shs aperalizg e peratur:
ritge.

CONMNECTCE TYPRE
Adiohenal dyse M06™ S5 A style conneciar.

TFFAL SYSTEM 1055
Less thigy 1 81 o ke verificd after (he insiatlation.

EMNVERODNYENTAL
Tiemeral pirpose 0O e Y0°C (3299 0 |38°F; 959, noncondanging

Sore cable vendors provide azrial and pleaum calle. Aerial cable mey be used ko connect twa builgings
lievogh the air or in crnduit eiderground. Plerem calle sbhoeid be selected whese Lhe cable path iz
el sedurn wr oleneos

Carninge 1300 ooa adeesark ol Coreing Elass Warks,
Arphienad Q0% i & vadeaesrk o Ampheral Martl sevsice, D sbion o Bucker Boma Car,
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If a [ibee-optic eable 35 o be nsed. the planner should consider 1he following,

e A fiber-optic ceble connects gach of the two remote Tepeater Tualves.
& The fiber-uptic cablc bas rwo reperale plass elements (Corning T3E™ type Tiber)
#  The maxitnum fiher-optic cuble lengih o 3000 o {3Z26].0 13

34 FLANNING A S¥YSTEM CROUND

Instuflaticn of e Ethemnet eoexial eabie reguires Ul the shield of cach coaziad cable scgment be
prougtdsd o comply wish clootrical code requirements (reles 0 Figone 2-8) The svatese piannc: most
selee | thoce components when planming the systens™s gronnd, '

[ Coaxial acgment shicld connectien ooial.
*  Metwork carth reference poiml.
»  PFarthing condoctor {gruend wire] fzongth.

The actual toeation of the network earth relersace poinr is seleeled by |he plannc: Trom a list of presesterdl
allernaves,

The planet specifics 4 onavial cabls conmector near the earth coferenco podnt, dogroines the noccesary
Lardwaee {graund ciarnp, carthing conduclor. and siountiog bardwars) 1o eonpeet the shicld to the ground,
and determings the ongth of the warlhimg condocior.

The plannce shownld remember the Tollowing points.

*  The shichi of each wmwal ceble sepment shodbd copnect to the grosnd ar 8 coaxial cable
COMNCCtor. .

*  Tho length of the eartbing conducter showid be kept to o mazimum 15 m (45,2 T,
*  The neteork carth releveace point shoold be physicolly wired to 2 grovading clectrode by
- A dirget separate comducior,

- A metallic eonduit that 35 coniected 10 te aroundisg clectrad,
NEFTE
Thiz ia ta comply with the grovnd bonding practices
ouibed in Article 250 of the Mativoal Llectrical
Code,

it the nearest coanial cable coneector i1 more than |5 (452 1) froun We aetwoerk eartls relercrec point,
the coaxial cable ssctions west be repmsitioned w mare one of the conneciors azarer 1o the refergnee poin:,

Tho carthing conductes sitonid T,

L] Sohd AWD 8 owice

L] Blieck mnseliden

WARNING
0 NOT pse o proecu insulated earthing conductor,
as clectrical workers may larer confuse this green
wire fur a4 salely groand.

U the neework esrlh refeeence point is 1he thrended end of the metadbic condoit, vse honding wesdges nr
ather fwrdware avarboble Fram an clectricsd supmly hoose W conneet e condictor,




1d.v  Kingle-Point Cromding

Single-point grounding shoudd be ysed on wll Btherner enaxial cabbe sepments that remaia inside the
hutiding. The installer slanabd be supplicd witle either efectrical ape or insels: s Baots for iguleling all
other exposed connectors un the coaginl calie fexvepl the neowork cartls selerence conneetial.

342 Multipolit Grousdieg o
A eoaxial coble thal spans the distancs Delween two baildings must be erclesed in g congwie 2o that the

cable f5 oot aiposed 1o dhe coteide covirommen!l (the conxial cable is no! suitshic For dicect husing
APMEICations).

When muitipoint greunding is apprageiare, a barrel connectar must e Jocaled as olose as possible Lo Lhe
eoatlal cable eniry puint in cach building (o provide 4 comnection for e earthing reforenee comlucton.

Lisg the siacteel fenjzth of coaxial cabie 1hal spans the disemos between (e two buildinps, A conmectir
miast et be located within the candui,

MNOTE
i ithe interbuilding conduit is greater than 117 m
(R34 1), thiw o cwstom length cable kas (o be wsed,
1ha ot pull sections of coaxial eahles that are joined
by harrel commedtors.

Shootd the conxial cable be longer thon feossary Lo reach between Buildings, eavess cabbe should be coied
np close 0 L buildimy entrance point. Fiis enebies the use of & shozt earibing condustor 1o reach from
the conaeclor e e proosd poins (refer 1o Figare 3-6)

35 ETHERNET NETWORK SCHEMATICS

Aschamane s oa simplilied diagram of the Gthemnet Local Aces MNetwork. A schomatic canng? <huw the
detaied placement of the nerwork equipment, but it can provide a Tunclicnad overview of he svnlen's
design A selemmns can show tho mnnber of coexial ceblc sections (ha® make up 3 tcgment and their
leagling, biarmed vomnecters, transceivers. tansceiver drop cabics and Uieic lengihe, reneaters, und DELMNE
IE A L i T s R

1De zchematic 35 crested from irfoemation on e laor rlan and 02 used Le summarize and ceess cheek the
physicif channel companent Bl of Maleriol. Figure 3-7 ghows che Etberset floor pean symbsals 2ol Figure
3-¥ zhaws v osampie Etherner schemaie.
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ATPENDIX A
ETHERNET PHYSICAL
CHANNEL COMPONENTS

AT ETHERNET PHYSICAL CHANNEL COMPONENTS
TT AT Erthornet physical channel compoients consisl of!

Fihernmet coaxial cubles, bacsl conneciors, and erminstors
HAIH K fransoe vers

Transoziver drop cables

Fepeaiers [DEREF)

Fber-vpiic cubles

Taowud wres amterconnecks (DELNI)

" ¥ % & ¥

A2 COAXIAL CABLL COMPONENTS
The following sectivos deseribe the componends that meke np the eoaxial cable.

ALt Ethermet Couxial Caldes

[he Fihernel enanial cebls s 1he Lrnsmisgien medium for the Bihernes Loca! Arga Scework, This coaxial
cable oo reend, 10 cm (4 i} didereter, ingulated, shizldod coaxial cabls, This cable is sipplicd in four
different lengths shoews in Table AL

Table Al Ethernet Coaxial Cable Lengihs

T o

LR T TR

Lengihs DIGITAL Part Nanber

Weters/ Feet FLY FvC

238 m TR HMB2IA-M A BME2E-DA
T2 m (2303 1) BMNE2A-NHE BHREIB-MB
L1700 5839 1) R 2A-MC BMEZB-DMI
SO on (G403 T HMEZA-ME BMEIG-ME

PR .

A2 Conmechors
Mhe Tthernetl backbone coareed cable incorporates 1Eree (ycs of Sonneeiors.

*  Coaxis] coble end cosnes Lors
& Nareel conneckors

&  Terminalon

Taole A-Z lisls ibe physocat diowenseens of o connertory.




Tubde A=} Copuxial Cabb: Coomecior Sizes

Trpe {utshle R axinmetsn

Conmeelor Dinmeler 1.ength -
End Comnector 2.1 ¢m (0LE]T ing 4.1 emilal un
Barrel Connecior P9 em {0,758 inj Ak e (181 ind '
Terssinakor 1.2 o S0.75 ) 38 e 11,47 (k] o

COAXIAL CABLE CONMNECTORS
Fach kthernst coaxial cable section Tias 2 mabe type N conaceior instalied a1 each end that can be ordoned
separately | I per packagsh

* Conncctor: Malb: trpe W, orimipeon conagctor
DIGLEAL MM HADSS

HARREL (ONMNECTORS
Barrel connectiors arg nsed o join Ethernel soesial cable sectians topeiher ta form 2 consdal cuble seament.

% Harrel connector: Tvpe M, femals-io-lemale

DFCHTAL BN 121981701
Azzemibled comection: 0.5 en (403 in)

TERMIMNATORS
Terminasors mnat be installed al each end of L Ethernet coaxial cable segnwnl o provide s resistove
match to the characteristic impedance of e coaxdal cable.

*  Characteristics: 429 0+ 1 percent
DIGLETAL PN L2 P98 1600

GHOLMD CLAMP
Cirmmned ciampe are seed foe attaching the sround wire in the coaxjal calble

*  [NGITAL PAN: 1221 Ta64H .

A3 - Eihernet HAHMY Tromsceiver

The DHGFTAL HA0K) iranscedver @ the inlerlaee that comtects compuser slotivss phwsically and clesrri-
cally ter the Etiernst cosxial cable. The travsceiver transtnits and reccives sigals 1o and ram commected
statians, while ot the same tme, I s capable ol dewecting Fthernet message oollisions. The transceiver
prevides clecrrical solation aad bigh impedences to the canxisl zable,

The 1130006 rranseciver cansists of a amall printed sireuit board contaired 0 a rogged, compact, plastic
hoewing. The hausing ziec containg & voninirosive cable tapping assembly that /2 uwsed to make phosicul

conlect with the Btherper coaxnl caldo.

«  DIGITAL P/ H4000

Lzngth 2T G 41009 find -
Width 9.3 em (3T ) :
Fleezhit B0 em {250
Wit 4 ke {50 iha)
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A4 Treesceiver Drog Cable
Transoeiver drop cable components include the transcesver drop cable end e drop abkle conmocbars.

The rransceiver drop cable provides the connection betwe=n the HA0DF trapseciver and the Ethernet
controbier mounted iy 1ha hosi systemn or the DELNT interconnect, Drop cables nmy bo joincd fngether to
meat the reguired length. However, trensceiver drop coibbe kengihs must not exceed the vaiees listed in

Takle 3.2,

There are three stvlcs of dvop cahies svailuble

BMEIA {ztraighl connecior) or BNEXR (Apgheangle connecior] - poivvinyl ohlonde (PYC)
insulisliogt, These cables are not approved Tor imstallavon o envieomeental sirgpoces as defined
b INEBLL Article 300-22{ch.

BMEI (straight connectory or BNEID {right-aaghe connestor — flouridated cibylene propek
e eopatvmer (FEP} iawlatien. These cables are approved by UL for installafion in environ-
mereal airspaces and mee: Uie requirerents of NEC Artiels 723-2hi.

BE™NEdA or BNE4R - a apecial, shor length office cable made with polyveyl chlonde {PVC)
insutarion. These cabies are ol approved for installation in epvitonmentad aimpaces s delined
by TWEC Article 302 20c).

This Ouf gt (24 in) digsoeter cabie 18 Hexible and has swdded emd connectors. The atleneation
is four Limnes that of the BME cables, When using the BME< cables, be sure 1o reler w Tuble 3-
2 for mxaximum Lunsceiver drop cxblc lengths

Tramsceiver drop cables come in variows leagths as shown in Feble AT

Table 4-3 Tramsceier Drop Cakde Lengths

E.ongths HNES BME4
2n (A 1) - X
3 m Ciea i) X
Iy (32,8 1)
b EE LR

40 m {1302 )

[

B 4

Transcciver deop cables have a diameter of 1.3 cm {0.5 ind excepl for the BNES cable which 35 0.6 cm (D2

5.

Trapscaiver diop cahic comnectors consasl of a:

L

P3-pin U1 subminiatere dype Cofnecior,

Fernale coancetnr with s slide-lned locking assembiy (for mewnting to the HA0EY transaerver ).
Male conmector wilk locking posis (for mounting o the stetios controllerk

Slrdghl-Dead wackshell (A or O versions).

Ripht-angle backshoii {B or D versiomsh,



Table A-z st the dimengions of the drop cuble commestor heads

Table A-3  Idmensions of Drop Cuble Conrecror Heads

-

Siraighi Entry Bighi~-Anple Emry :
"/ H4054 P/N 114055 -
Length™ 54 cm (2.1 ind &0 o (2.4 ind B
Wilth 34 em (1.7 m) 1.9 ¢m {15 in) -
Tieagh 1.8 com £0.7 ) L o {007 i) o

——r

*lenglh measurs the comneclor body anly. Allow 19 omi (0.7 in) addivienal lemmth for cablc ferrale. —

4.3 FIBEEROFVIC CABLES o
Drpgizal Fyuigmant Corporatioe olfiers & genera] purpose fiher-optic cable. This cable is snited for uee inside
a buaiding whers the cabic will aot be routed throuph =i plenoms. I may also be used in coaduil, between --
butlthags where the cnvronmenal conditons of remperators and bomidiy do not exceed 1Be cuble

s eciRcsLtiony. -
(hptinvn -
Dhesipration Desipiptivn

BN 25B-60 GO (2965 T

BNZIRA . 0w {2953 10 -
B 251AS 1A% m 44931 Tty

B2ARC0 L I VR KN EN

BNZEE-ED FG g L LEE0S T '
BXNZ3B-F3 T o (22608 ) -
PNIAR-10 0w {32610 1) : '

A-4

= T T T T L R T | W R T e e T B e B G ST B L = T et ST I T T LN P R S el P T T T VIR S T A




L

o

"APPENDIN B
SAMPLE FLOOR PLANS

.1 INTRODUCTION

Fhis uppendix shews the sampie vour process ior a small Eibernel Lol Acen MNetwork, Tis appendis is
divided ipa Lwo distino areas; Site Sorvey, ard Confgoration Plioning. In prepacing s setapls Tayvoul
prowene, e Lollowiag conditions havs heer defined.

*

-

The insialladion is a suspended ceiling instalaton.
The anspendes ceiling is 3 m (328 1) hegh,

The snspended criling 15 a7 envinonmented airspace ueling s The reluen air planae foe 1he -
conditjioning system.

Eocal huilding codes allow the use of autherity appioved (L bsied) noaeonduil cablss in the
crvirenmencal aimspaces.

Hiser polos van avcormmadaie mullple rgnseciver drop cables,

The Etheenet coasial coblie s beigg routed 10 accommadate a8 many skikions as possible.

1.2 SITE SURVEY PROCEDLRES

Losing a copy of the floos piat (refor fo Fipere B-1), s the responsitibicy of the sarveyoer o

Licale alf stalions and proposed statnrs an the fone Flam and asidpn a number o snch stalzon,

Locute off riser poles, or Noos firtings, thes can he ased to rowte che transeetver drop cabie o
serwe ek slating

Locule the network costh rersrenca grr:um.’i. Fhis soint 1% useally nzar {he elecineal power
Berdicd CAatianoe.

Lowsate gy LMELMD cntorcommects or DERIEP repesters on the Tooe glans, pe regoeeed, and
assign o mumber to cach.

Becord any pertinent constroctan detils gnd messorcaeats, In lus exatnpie, Sialien 3 0
ipcted i g computer toam haviog u reised Door. Because of this, twa ilser peles have been
noted; nne to serve the station throued ie raised Toor, the cther to e the drap sable Fem
the rased floor o che suspendsd ceiling.

Murk the Flone phan o show comsiruclion details, sngh as, the rcar wall heing a donbie-niastorcd
wul, and Lt de6lkne s requized to snable 1he cable to pencteate the wall.

Revcord the viser length ard measure the riser Soor tun for each slalion, on the Stalor
Crapzociver Drop Cable Workshesl

Submit the marked-up Qoo plan alaag with fhe Sadon Transcciver oop Cable Warksheoe o
the svslews plinmer.

B-1
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BA CONFIGURATION PLANNING PR{OKCEDURES

Lising che: fioor plan that e surveyor martked-up, the SY S p]ﬂu] per penerates two additonat fioor plans.
One plen shows the actual routizg of he i"thf,rm:t comxial cible. s well as the placemcal of the
werminainms and bareel conaeclor., T'r't: oldeer plane shows the bocations of thee TE000 transccivers, DEL M
TMEFCNASETE, repealers. and slaleoms,

The swstom plannct must pecforin several Efferent steps to configree e sample Frhernet Local Aces
Metwuri.

STATION TARGETING AND COAXIAL CABLF PATH PLANNING
T warget the stations, the svstem platoer most:

*  Choosea 20 m (656 1) lranseciver drop cable ws n firsr estimiane, where 1 mod 303 FUois allacated
for the floor-ta-hnst pesel eise, and 3 om (98 Pty allosaced far the oor-to-ceiling rise. The
remaineng 14 m 52,3 i) 3 divided beeween the flooe mam and the above sedling run, [ m {724.2
Ft) eachl

& [hraw circls haviog o radios of 8 m 26,2 ) around the antey poing closes! Lo each station {as
sktown in Figure B-2), Dashed lines are wsel since these circles aee tontadive, Stations 2 and 4
shurg 2 -ir'l.-lli.‘ since they shars a commun riser a5 an eniry point, Sialics 3 3 an EXCCPEION
becapse 1t is |{'ﬂ:==f€:d Bt a riansed (oot laboratory and so riser is needed Lo reach dee cossial cuble.
The starion i used as the conter of this cincle.

WO
A m (65,6 1) cable is the most commoniy wsed
length. Longer or shoner cables muy be wsed to
optimize the design, The longest sinmdard drop cable
argilsbbe from Digital Equiproent Corporation is &0
m {131.2 ).

Mol all statuns are within the initiad cicclos. Statiors 2 and 3 eequire repositioning of thelr drop
cirbies or lhe ase of lunger cebles, Since hoth siabons are quite closs fo their respective circle,
the planpey realizes thal by kengtheaing the floore rin sa reach the appropriate station, the eilieg
run is slortensd by 1he same amouns,

*  Medswees (on the floer piun) the distance Serween tha indifad ciccle and any station cutside ils
cirele, Any mew circle i deawn for that station wich & radivs of 8 m {26.2 T mtnns the distanco
Just mcasuled. This s the wren reachable by the redoced ceiling run.

% Redraw the circles wsing sufid lines wher the fipal targe! posilions are determined (soc Figiee
B-31

v Tiraw fhe coaniai cable path (e Fimre B-4). This path shovld Cotlow hallwas and aisles, and

st idersosl ail taresel circles. This path mwasn also he Joctied within @ ressonabic distanoe of

the network earth seferesse prowml.
In the sumple Moor plan shown i Fgune B4, (e coaxial cable path begine under ihe rassed Qour of the
enmpares meam where Siation $ f lovated. This Iogatian allows easy avcess W che erminanor fae 1estiog
puTRoses i neeessary. 1L also reduces the lergth af the trarsceiver drop cable thet serves chat stetion.
The cable goes up the riscr, near Staklon 5. w the suspenced coiling.
Tha peth coninues diwn the hallways and inerecls sach target circle, The puihway cnds in a smail utificy
vagin where L elecirical service bax js {osated {refer 1o Fipome T-4).

B-2
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When the prthwey has been drawe o the flor plang, the svalemn plupner then:

Measures 1he total Fenpgeh of Lhe cable pathray. In ie exsmple, the length s been determined .

o Be 172 e (5643 f1)

Fefas to Tablz 3-1. rom this tebbe the planner detesmings chat a standard eonxial cable of thiy
lengli: i not awvailable. Therefure, the planner miest specity 1he next longost cowzial cable
combination rhat sncers the insteBelion requoireents,

1o this exampde, that is 127 me (604 1Ll G iwo sections, 70,2 4230.3 Friand 117 m (3RS ft)

Using a hew floar plan that shows only the coaxin] path and station locations, the planner must:

Locate the warious hardware composents on e feor plan (refer to Figurg 351 This hardware
inchudes :

- Tezrminatars (1)

- Barvgl connector

- {rrounding componsnis
- H40E rransoeivers

KOTES
The HdliH} transceivers sie docated as clise as pos-
sible to the ciley poiitis For thelr respective statvn.

For sialivns 3 aod 4, ke trapsceivers are located on
each side of the Hser pole to comply with the 2.5 m
(3.2 fi] spaciae mbes. '

Mo that the detnils af the Ellernet Local Aver Netwark have been endered on the Toor pluns, the svstem
pranncr must record dets that b peerinens o (e station sransceiver crop cable lenpths. To resord s
information, the planner ases the Saton Transceiver Drop Cabie Workshest in blank worssheel
providea in Appeodiz T and may be copicd 28 mary ey a8 it is needed).

The surveyor will have alrendy started ontering data an this workshest, This duls will consst ol

Siation mamber
Kiser lengch

I¥leaar ran

To this information, Lthe system alaoter will:

-

L 2

Frter information aboul the dgmance from the coaxis! cable to e sniry pons,
Toral 1he transceiver drop cabbe lengtis for coch station.
Select the eppropriawe fengths of drop cables for cach station,

Eelect e type qonucotor heads fhat are needed der oeach coble. aad specity he svpe of
ingulation thar cach cable e

Dztermine the nember of DELN] intorconneess and DEREP ropesters togetker wich FI40OM
transcesvers und Lrpsce vl drap cabics.

B-3




Faiats! ™ ™7

o - .

':'_[ LOUBLE RAISED FLOGH
FLASYERBOARD RO e
WL ] |
TYPICALL i ] _
[E [ - 553
5 ™ 1
B G
4 0 @ 16 22 30 peeET o
l_ __I'__l_l_
? n 6 METENS
=] —
5 a
2

=

[T B
Vigure B-1 Surveyor's Marked-Up Floor Plan
B4
s Frrrr ey N TR e T o o e o e S e g S S R S . e e g .o o ol e o oo i B Pl P s, 1] o] R, L T gl P, R Bl




S

k

- ¢
alin'a ™y M1
] >
9 e |~
P \ 4 b3
,Ir [ 3 ) 1 "'_ll
- pop RO i C‘ L EBo :
- T i 3 L*.,L !
,, S ;
r 1 - S b o
| ®a i e —
& .i'l o
- -H'-.\_
i o
] f f '|
) I | J
y :
h e
., g
"'\-\._‘____,..i -E_

Figurs B2

Initipd Sistion Targsling

B-3

£ —

16 24 7 FFET

I-
-

0 METFRE

SIEGVRATTID




- 1
\
|
|
/
pu|

¢ B IE M 37 FFEY

o 7] Y1 METEFS

ARYEE 1R

Figsire B3 Tinal Station Targeting

e ST 0 o Tl I Rl " I "R et B P o Rl Rl B O Y R D el T I T 1 — I P o T G ™ ) gi® T % B et g e g I T G TR | Sl T G (A S AT T



Al . N

HatSED FLOGHR |7

v H“\\ /

71

. 1 I
\\ { J [ & 1 F3E FERT
- Pt ke
"'=.._--~*” [j R 10 NETERS

| 2/ ™

i% |
y — /

Fiaure B-4  Ploiling the Coaxial Cable Pachway and Hardware Lovatiens

AEVESL." 71




= =]
w

0 2 8 324 727 FEUT
s
H 3 M WM=TING

i

[PL A ER LT

Figure B.5  Second Floor Plan Shoawing Stacions, Transeoivers, and Tramcgiver Drop Cahics

E-E

e g Y PRl Y i S (9 e = e 3 e e e e e 5



e

i

- -

AFPENDIX C
SAMPLE NETWORK LOG

The Tollcwing Metwirk Log enirics are bassd on Lhe sample Noor plan presented in Appendix B, This
Sample Neowork Lag repressuts anly one of many possible wavs in whigh a system plinner may dooumeat
a prorosid Brherpel Local Aces MNetwork,

Fuz 17¢ porpose of cibbe dentification, the DELNI ipterconncets and DEREP repoales aie frgaced as
slations hocewse they requice lranscerver diop cables,

Inchuded in this Appendix ace samples of cable wps (refer @ Figure C-1) that chould he applicd w the ends
of gach cable section.
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SAMPLE NETWOREK LOG
ETHERNET COAXIAL CABLE SEGMENT

— Beoton Mool
— SBection Mo, 2
— Segmoeot Toczl

H4000 TRANSCEIVERS

— &Seclion No. )
— Se¢hon Moo 2
—  Segienl Tolel

1173 m (3839 0}

1.2 m(230.3 fiy
72 mA14.2 )

|l'_r||=ci'u-

NETWORK EARTH REFERENCE LOCATION

w—  Flectrical service entrance paoal hax af the rear of the huilding fn the smail ntlioy racen.,

COAXIAL CARLE SECTION NO. 1

————n L2iEth

........ Bleer-End {Cenhection
e DieEr-End Location
e E-BT-E 0 U onmection
Far-End Locaticn

170 m {3R3,9 1)
Sebfloor, in anmpyier nsom
Seotion Na, 2 T

[E] —

HAMM TRANSCEIVER LOCATIONS

——  Blakicm Mo 5
—  Sision No. 1
—_ Btatiom Mo, 2
—_—  Stafiom Mo, 3
—_ Brauon Mo 4

GROTIMDING COMPOMNENTS
_ Miecte 1hs sechon
COAXIAL CARLE SECYION NO, 2

Langth

tear-Fnd Conneciion
wree_. Dvzac-End Lagatioo
ae  Far-Bond Codtneciion
Tiar-Gad Location

|

—r—r -

rramaaas —_—

HEUTIOEY
S m (31T
100 o (3281 f)

T2 e (2303 f)
Saation Mg, 1
In suspendid cedling. 5 m (164 i) soudwest ol Station 4

Tesningtar
In celling, near elecirival servics panel bos Wa, |

H40(e TEANSCEIVER LOCATIONS

e Mnme \bis soction.
GROLTNDING COMPONENTS

e, DdCtRk Earth Refarence
e brround Clamp Location

e T TN G S e BT PTIRE PO T e PO s S S LTS L T TR L PR B 8

g

EBlectrical segvizs entraoce panc] bow Mo, |
Terminatos, ae Tar endl of Section No. 2

-2
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COARIAL CABLE TAG Date 12/3/83

Segmert ], Sention_&
Lepgth 0.3 6
This is 0 NEAR [ FAR END

AFPOSITE
END LOCATION: B m SW of STATICN 4

QFPOSTE EMD TABLE: Seg. ¥, Sec,l 117.0om

nEAR END CABLE: TERRKL

GROUNDIMG COMPOWENTS HERE 7 XY N

FLEL-GALCH
LATEL

TRAMSCEWER CABLE TAG
TRANSCEIWER: Smpci. 1 BE m
STATION: 3

Length to tramasceawver: 10 m
Tehles to transceiver: 1

Date 1255783

Fipues £-1  Sampde Cable Taps

ThR=TIET
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APPENDIX D
BLANK SURVEY PLANNING FORMS

1 SURVEY FORMS

The kepaorh Site chmrc:n ents Worksheet and Satbon Trapscerver Drop Cable Worksheot are provided
o assist the serveyar in condecting ke sile suevey, Tha sUrvoyvor AV Bse a5 many opics of these Forms as
popcesary Lo cover &l fours and of buildisgs on e sife,

141 STATION TRANSCEIYER DROI TABLE WORKSHERT
Varions parts of the Station Trassceiver Drop Cable Worksheet are 10 be Silled cut by both the survavor

ant the aysiem HERner.

INSTRLCTIONS FOR THE SURVEYOR
Measure snd record Uee Folkowing distances For cach station.

#  Hiser lenglh
& Floor nun

NSTRUCTIONS POR THE S¥5TEM PLAKNER
After the couxial cuble path has baen deawn on the floar plan, fifl in the following infarmation,

o Mlepsure (oo ke oor pland and regord, for cach station, zhe distance of the entry poist to the
conaal cakle,

The closest ﬂ'amcel-.wmi{;l:irlt:!.‘laﬁﬁn band pray he up

to 1.5 m (4.9 Tt) away Trom the closest entry point.
s Towd the lenpths of travsceivor drop cables reguired far cach station.
»  select Ing appropiate sransgciver drop cable kenglhs Tor euch station.
w  Sefet the appeopriate cranseciver drop cable connedtors,

w  Holood toc appropriate transesiver drop cable matarés] for each station.

*  Liac this workshoet and Appendis & to develop o Bill of huterials

D1




NETWORK SITE REQUIREMENTS WORKSHEET

Dot | T
L CLUSTOMER INFORMATION
Mame: oo e e
Buildinge Address: N
ity - - B 0| « S
Cuslormer Oomtacl T itie: — s Phome:
Facility Manaper: Phone: e

I. ELILDING ENFORMATION

Custmner-Dwned Taciinye: ¥os. [ [ TP
Lease Bestriclions: Vi S
Draeeribe Lesse Reserictions: —

Morober of Fhoom—

Raizesd Floces: Yo M - LiMIS0sI0NS:

Coiling Fvpe: Sphoe Lock_ Swspendetl . o a. I LT3 I
Plasteroprd —

*Abkove Ceilling Eovironmental Sompaee™ Yos— e VT

Erverior Walls: Solwd _ Tlolbow__

1t). MNETWORK S5LZE REGUIREMENTS

Mumber of Flooes Havine Stelons— Fedure:
Mumber of Planped Seaiions:__ Tolwe

WOFTE: The following infocmation shoukl be marked on the flaor plan and checked wiT when

completed.
Lncation of SEaTiaNs e e w. —
Locatinn of Eary PO e
1 astion oft Imtacfloor— o | Raisad Floor -
Suspendent Ceiling Risers o

Laocations of Potercial Merwork Eavth Relerence Ground:
Tv. NSTALLATION REQUIREMENTS

Target Installation Completion Date
Trskallation Managed By TOH1T Al i

LT EA (e Thatal g

NOTE: If the instalfition is for 2 multifleor or multibuilding site, use exirn copics of this fore.

Attach flogr plans snd drawiags ond rovie e the sysism planoer.
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o STATION TRANSCEIVER DROP CABLE WORKSHEET
L) i, ‘/I‘f
e ; /
ol STETION WO, ———
FLOGK HUN (M)
s AISER LENGTH (M)
: EMTHY POINT DISTANCE |M|
- STATION RISE + HAGD |
ALLOVANCE =i c o4t
N
?“ . TOTAL (8] . —— i_._; : i n
i STATICIM MO, e : L}
o ' FLOOR FUR (B —1 i ;
o RISER LEMGTH JhE R i I 1 :
i ERTAY POHNT DISTAMNCE {M) H
- ETATION RiSE — H&000 ; i ;
- AW ANCE AN P |
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SITE SURVEY AND DESIGN CHECKLIST
Mewt with the facility mapages. Dvaluate the fazility and complete the Nevwork Siee Heyguire-
piznts Wurkshest

Oblzie fhuor plans of al! floors and for all buildings shere the Etherrer Lacal Aren Network will
b instatkel.

Identuy o]t stakion locations, cuevent wl Futere, an the floce dans.

Cotplele Statiom Transogiver Drop Cable Workaheat for all stations.

camine each stavien focation for possitle cable nstalladion melleads; rramssre chEirnaces.
Bxamine the vendilubon svatenn T opvipapmental sirsmmce cable insiaitation.

Have & guobbied elecirician ideneify and mesure the witages at possible network carth referencre
grapnd fogalims,

Cacain ali permnits, Boenses, ead inspections required by joce! codes,

Submit t5c marked-up oo plans, worksheets, and prefitainary sfarion cosal o the EYERITL
MHenhar.

Copy and distribig as appropriatc:

— Criginal ooy plangs)

— Wetworx Site Requirsments Worksheoi(s)
Station Tramsceiver Drop Cuble Worksheatis)

Locste all PELNE farerconnects, current and future, on ihe Moor plans.

o Locaie all DEREP rengaiars, curnent and future, on the floar plans.
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NETWORK COMPONENT ORDER WORKSHEET
{Samgle Omly)}

Lising, tive bailding Moor plans, sertimarize the recuired nelwork components.

ETHERNET COAXTAL CARLE
Coerxind Cahble Secilions
FEF Cubles

BNEZAMA [23.4 m (Th.5
INE2A-MB 70,2 m {2303 fL)
BNEZA-MC [117.0 m {3839 f1)]
BRE2A-ME {30040 m {1646.3 [1)]

Py Cables

BMNEIA-MA [23.4 m {763 (1)
HiNE3A-ME 702 m 2300 i)
BNEIANMC 7.0 m (3819 f1))
HNEIAME [S00.0 m {16405 )]

TRANSCEIVER RO CARLES

PVC Drop Cubles
(Straight Cunnesslors)

BWTAAD5 |5 m (164 )
BNEIA-1D IO {328 f1))
BNE3A-20 {20 m (65.6 F]
BMEIA-A0 [40 m (131,72 fi3

PYC Deop 1ablcs
{Right-Angke Connoctore)

BNEIRDS [5 m {164 Fi)
BMEIB-LOFI0 m {35 FrY]
BMEIH20 20w (556 L)
BMEIR-40 [40 m (1312 1)

FEP Drop Cables
rSerabuht Conmseloss)

BNEIC5 |5 m (164 )]
BNEAC-16 [10 m (32.% 7]
BMEI-20 [20 m (#5.6 §1)
BNEIC-40 [40 m {1312 1))

-3
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NETWORK COMPONENT ORDER WORKSHEET (CONT)

FEP Drop Caliles
{Right-Angle Connectors)

BMEID-ES [3m (164 MY
BNEIR-i0 [10 a0 (328 1)
BNTUD-20 [ @ (656 (1]
BMIOD-A0 6] m (3212 11

PYC Oifice Drop Cabics
CStnghl Connectars)

BRE4ADT |2 m {06 )]
ENE4A-05 [5 m {16.d 113

P¥C CHTice Drop Cabics:
(Righit-Angle Comnestors)

BMNEAB-02 [2 m {66 fi))
BNEAB-OS (5 m (164 1]

Fihgs-Oic Cable

RNEZSB-60 60 m {1065 fr)
BNEITR-H 90 m (2953 {1}
BNE2SB-AS 150 i 4921 10
BNHISB0 300 m (0943 i)
BNE2SE-ED SO0 m {1604 1)
BNT23H-HS 750 m 24608 7]
BNE2SB-LY 1000 m {32810 %)

COAXIAL CABLE ACCESSORIES

arrel Connactor
P/ 12-19517-13

Termimakr
PN i1 98560401

Ground Clamp
Prie 122176601

D-6
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NETWORK COMPONENT ORDER. WORKSHEET {CONT})

uantdiy

TRANSCEIVER INSTALLATION KIT

With Forifl
PN HADY-E A S

Withour Dmit
PN HA0%RKDB

TRANSCEIVER (TAF)

Connial Cabbe Tap

I/ HAG00 —_—
LOCAL NETWORE INTERCONMECT

(3 Dowvice Trterconsect)

B DERMNEAA

ETHERMET REFLATERS

1o Reoeler
PN DEREP-AA

Remole Bepeater
PN DEREP-RA U——
FIBER-OPTIC PLLLING DEVICE

Putting Device :
PN 033-29-5015 S

il

P/ 203-0800] [
REPAIR COMPONENTS

Coaxial Cable

Male Type W Connector
FAN H4D58

Craxel Cable Cotter
T S —

Eimit Price Prive

—— e 2 ———
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NETWORK COMPONENT ORDER WORKSHEET {CONT)

Cuaxial Calde Siripper
PN 2924668

Comnector Crimp Tool and e Sew
P/N 29-24662

F/N 29.24663

Tramsceiver 1rop Cuble

Sraighe Connecter Kit
P Hanse

Righl-Angle Copeclor Kit
Py TE4054

U-Connecior Pin Crimip Tool
AME SN D03IN2-§

Cable Fercule Crimp Fowl and e Ser
AMP PN S123007

uanbty

-8
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APPENDIX E
DELNI EOCAL
NETWORK INTERCONNECT

E.1 INTRODUCTION
The DELME Lomal Metwork [nterconnect 15 weed Lo connece rultiple heat systemns and commuomications
servers i1 a metwoek. There are two modes ol operations: global and kcal.

E2 GLOBAL MODE

Glokal miode is nsod when the DEUNT imercosnect 38 connected to an HAO0D teanseaiver on an Bthemar
coxvkied cable, This Kiheenst Invtallation Guide has exclusively diseussed this type of network mtercen-
neclion. I iz zieo weed for cascaded mode ax discussed in Section E.3,

E3 LOCAL MODE

The tocal mode 15 wsed when the DEEMI interconnect is wot connecied 10 the E1hemet coaxizl cable. Tn
this mewde of aperatiom, the DELNT interconnect forms its own Ethemet network, The loce! made of the
DELI] Local Metwork Tnterconmect s shovwn in Figure E-1L

As car b seen i Figere B-1, up bo edpht losl svstems c2n be connscted to a single DRI NT interconnect. 10
all Dost systems are within a 40 m (131,27 {1} radivs cirele, 7 single DELNT intereonaect can provide the
.nterconrnecting, and sn Eibernet coaxial cable is noy regeired.

The PRTST Local Melwoark lnterconncet, Josal mode, may be expanded by connscline & combimation of
PEYNT inlerconnects and devices to the wop DELNT ingercomnect. By cascading DELNL inlerconimpecs in
this manner {refer to Figeuee B2, i is possiblé to creae a very powerful, stendaluns Ethernsl netwerk
with many qodes, Towevor, 4 caseaded networks must not extend roore thun 90 m {2953 {1}

: MTE
It 1= possibde to have wp to eight DELN inteecon-
mects in the second layer. However, Digital Equip-
ment Corporation recommends that for metworks of
this size, conpection to the Fthermel coaxiul cablc
shoudd be considered.

H DEILN] interconsmects are cascaded, the top
DELNE miercomect canmui conoeel tv an Etheroel
conxigl cable, A maximum of twe layers of DELNI
intercoonects are pormitted, with the seoomd Iayer of
DELMNE intorconmechs operating in the plobal wode,

E-{
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