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“ _ Introduction to busbar function

H S Siditae

Excellent performance of enclosed bus—bar

i miﬁﬁﬁd‘ Small consumption of electric power

RFPEES AN, BREARE—TERNEZEER, RREMRITAFNENEL, RASHERRIFEN
, REEFN WEENE, SRR NEER, BRETNURRERAVERNZEN.

Consumption of electric power is an important factor when customer choosing enclosed bus—bar. The enclosed bus—bar
designed and produced by Tianyuan Huawei,made of high—purity aluminum plates through welding,has such advantages as
small volume,string capacity of power transmission and so on,and can be installed in limited space of a building.

i ﬁ':#'kfiﬂ‘]fé Ensure safety
HAGLXARFRIT . AEREA S AERESH, AHASKERETRABVIERR, SMREERE
24V, N RIE T RIEARHIAZ RS,

The enclosure of enclosed bus—bar adopts the structure of grounding connection, enclosed
bus adopts aspecial design, the enclosure has the structure of multipoints grouding, when short circuit of gener -
ator occurs,the housing voltage will not be higher than 24V, which will ensure safety of operators.

iR iﬁﬁ* ﬁl H{Jﬂ;ﬁ Suit for different environments
HTHABLSEHAERA, RRIIASENEE S IHXAEEED NE KE HELEY W, BEMER
BHREEM,

The bus-bar conductors are enclosed in the housing,which can prevent it from influences of salt—fog corrosion,
storms,ice,snow and humidity,therefore,the bus—bar is of high safety.

[ Eﬂ'ﬂ‘]%&ﬁ Good air-tightness

REFNSENZRIESAFEZZLETHERRR. SRENEREE JENESER MERRENRSIELT,
BRHNBLEABZTEIMBRLE

Good air-tightness is the important factor for ensuring safe running.High quality welding,reliable sealing mea -
sures,light positive pressure device's safe operation will ensure the inner air to be insulated form outer air.

N #HIPEER Easy maintenance

HiAS%RE+9HE. ARITPRBAMRI IBRQEIL . THET O FFol EREEERMF, 5 TR
Hitbig &,

Easy maintenance of enclosed bus—bar.lt is very convenient to maintain.
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H _ Construction and dimension

S U

FMEBFR(A) Rated Current

HEBE(KV) Rated Volige

S EH AL (KV) Metal-enclosed Bus

J
xE GS [B183t# Segregated Phase enclesure bus duct
Type
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[ é’éﬁi‘llﬂﬂﬁ&iﬁi :}.E Application scope of non-segregated phase enclosed bus-bar

ASE BEEFSFRPIFERNENEE, HSEREENIERP, HEH RS ERRIIERRERSRZ NME
Mo TZNBTEBEIE AMER ABIE ZEEERESE, X TTRRESAXERNREENEFTTES. TE
A T RS PTEED BRSO BHFEIRT S REla.

AT TR A E B R 10.5kV~35kV B R %41 , #1 E B8 i 600A~8000A R AL F & A4, IS GHH AT, 243
o 3% R A PRI TR,

The enclosed bus-bar is consisted of conductors, insulating assemblies and protective enclosure, 3— phase conductor is pro -
tected by a common enclosure, the two ends of isolated— phase enclosed bus-bar' s circuit enclosure is grounded or by many
grounding points. The bus—bars are widely used in power transmitting and distributing fields of substations , solar energy power sta -
tions, thermal power stations, hydroelectric stations and nuclear power stations, the enclosed bus—bars installed in transformers and
cabinets and small generators to main transformer, plant transformer, excitation transformer and PT circuit have such advantages as
transmitting high—current, strong capacity of withstanding short circuit, good effect of electromagnetic screen and simple mainte -
nance.

Our company will provide such isolated-phase enclosed bus-bars with rated voltage 10.5kV~35kV, rated current 600A~8000A,
as to special enclosed bus-bars, our company can design and make based on user’s requirements.

= #ﬁﬁmﬂﬁﬂ*ﬁ% Specifications table of non-segregated phase enclosed bus-bar

d(A)r rr
G VOltage[kW@EE&Bﬁ( Jrated current (A) TO8 —— 51 -
600 800 x 540 900 x 550 1100 x 600 1550 x 750
1000 800 x 540 900 x 550 1100 x 600 1550 % 750
1250 800 x 540 900 x 550 1100 x 600 1550 % 750
1600 800 x 540 900 x 550 1100 x 600 1550 % 750
2000 850 x 540 950 x 550 1200 x 650 1650 x 750
2500 850 x 540 950 x 550 1200 x 650 1650 x 850
3150 850 x 540 950 x 600 1200 x 650 1650 x 800
3500 900 x 540 1000 x 600 1200 x 650 1650 x 800
4000 900 x 540 1000 x 600 1200 x 700 1650 x 800
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[ | i‘ll’»ﬂﬂiﬁ H‘H‘F Accessories of enclosed bus

PT+LAE
PT+LA Cabinct

Eng S HIRARR L

Harl ware tool Copper wire braid plated with silver
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HiNSLENTRE

Bus-bar processing equipment
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5000V 48 8 fH 8¢ BY2671A

2. & S
I REH 5000V insulation resistance tester BY2671A

Testing transformer

8 AR AL
Supersonic flaw deteetor

L8 RIS

Insulation resistance tester
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HEHAFERREFRASB

Non-segregated Phase Bus Installation and Maintenance Specification

—. EFATLERE A
Installation specification of non—segregated phase bus:

1TAARFERSEE TR AFNSMRESHEEHASENZESFER

This installation specification is applicable to all kinds of non—-segregated phase bus Dago manufactures.

1.2 4% il i 48

Compilation basis

121 R RIS R EHEEMUR AR S NESLN T EEM.

—Layout drawings of electric equipments from design institute.

—Installation drawings of non—segregated phase bus.

122 EERETRGEEERT RBEHSE.

Erection and acceptance specification of bus duct for electric equipment installation project.

1.2 3#AH A BEEA DG ARER,

Technical agreement or technical requirements of non—segregated phase bus.

1.3 BEIRE

Applicable standards

1.3.1 884

Enclosed bus duct JB/T9639-1999.

1328 ERTRRENBERSELEREHEA

GB311.1~6¢Insulation co—ordination for high voltage transmission and distribution equipment}.

133X MBEEREKMNTERNR A

GB763-90(Heating of A.C. high—voltage apparatus under long runs}.

134 BEEBNARE

GB2706-89(The testing methods of peak withstand current and short-time withstand current for high— voltage
apparatus).

1.3.5 BEICIEIFE

GB191 {Rules for packing, storing and transporting}.

136 EBERETREEFLEBRET RIBHE

GBJ149- 90 {Code for construction and acceptance of busbar installation of electric equipment installation
engineering}.

1.3.7 PONAR R T ™= SR EVR %

JB2420 {Painting for outdoor anti-corrosion electric products).

—HEERASERENF
Erection procedure for non—segregated phase bus

FRUAZPRERN, FRAEREN, BZRREL BRERZERN, FRHTRTIHE, REHTHOL0EE,

Install bus ducts indoors firstly and outdoors later, construction sequence for indoor bus ducts is that inside first
and outside late. That is installation should be in place according to general assembly drawing, adjusting
corresponding dimensions, and connect sections at last.

o I
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= Wi EHASEE T REFHNENE:
Erection conditions for non—segregated phase bus at site

REMGAHTHERE, BNIFESTRESHERN BRIR, BLERHHEERE, BG5S LSEREBNEIN
K, MERYU LR ERLEBEDESERREEEMASDENERET,

Inspect bus ducts before installation, check if bus ducts damaged, deformed, and conductors translocated. Solve
in time if meeting above issues, prevent unnecessary reworking.

SIHEHAGEZEN AR T LA,

Prepare following tools before installing non-segregated phase bus:

BE A DRBANEATRRENNLE, HiBIRTF, B2, K, %, BR, KEN LR, %0, RALIBFELEN,
FROBHH, KA, 8T, 2%, REE, B, BRFEMLEMH.

Crane, calabash, soft rope or steel wire with rubber tube, torque spanner, screw driver, wooden hammer, iron
hammer, tape, gradienter, bobbin, gauze, cleaner, clear and soft cloth, waterproof cloth, grater, safety belt, safety
helmet, elaters , power supply and so on.

32TRBRTRE,TESBEAXEARTHEELE,

Dimension and elevation inspection for civil works, transformer and switch cubicle

EFRZREN RETEBTR TEFRNRTIASEELAT LN, BRACRIMA#HITHES LT HOEM, TUTHE
S54RGPtEMAEEENZER, B PORENEREE, DORTTRAHBEER AP RE HSEMN S EREHKE, T
EaHEEEEMEME L AR, BN U TR, A aEBHTEIE, EREHL3mm/m, BERKF5mm,

It's necessary to check dimension and elevation of civil works and transformer before installation, because it is the
basis for installation. We can know the differences between layout drawing and civil works in contract, measure
elevation of basic centerline and then revise. Check following dimensions , on the basis of prepared hole and lower
voltage bushings of transformer, according to NSPB drawings from design institute and general layout drawing form
manufacturer, correct inconformity dimensions, correction tolerance is + 3mm/m, overall is not more than +5mm.

321 MERBHME @R OENREBIENTOL;

Check vertical and horizontal centerlines of generator and centerline of generator units.

322 WEEZBHIME . REH 0L,

Check vertical and horizontal centerlines of generator

323 MEREH A TLEMMRNEMEIFRS;

Check basis and elevation of NSPB’s framework.

RIB R SIS ROFEH A BL SRER#ATEMMERGFEERTREFGRITRAKER,

Check dimensions of framework and elevation according to general assembly drawing from design institute and
manufacturer.

3.3 HEH A B L RRAAE S IS EFEGh.

HADLLZEINNEREH AL HELNSBAE IR EREH NEERRNERRG, BRI NS BEER
FidERM TR,

Checking and visual inspection NSPB before installation.

Checking NSPB before installation is inspection evidence for delivery. Visual inspection is basic condition for
installation, reducing work load in installation process.

331 HERENES,

RS FEN AR TS AEHNBEREHHEETSAEREYE,

BTFEFEHASGEBETR P4~ BRENERE, Bl # IBELEIENGHE, RELTERER - EHEREREL
FRE AR BZERNFENLARBEFTRIM ARG/ L AEFTHAEER, 2 2NRAED, SAEFERT, —HRE
il E S A RIS,

HEHANBEERTER, NS ENEREHBXB VIR, REFESHRZ W FHEMIIFY, UEER.

.
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Check NSPB.

Check NSPB and accessories according to detailed packing list from manufacturer.
Due to size of NSPB is great and accessories are expensive, so it's necessary to check once NSPB and accessories
arrive at site. Packing list must be confirmed and signed by client, supervisor, manufacturer and Installation Company.
If user opens packages without signatures of above members, and find shortage or unconformity at last, client or user
should undertake full responsibility.

After checking, deliver spare parts to client’s warehouse, submit packing list and documents to client’s document
control department.

O EEHASENRIESES:
Carrying and lifting of NSPB

4.1 G5HHEA

HEH N BERIEEESEE—LAHNERERN BB H WAL

HEHNBEITEORER FESE BET SR EESEEREFBIME.

HFHAH A BEBEERK, —REFNE METHR INGERETELIRARRERLE, SHBLSEHETE
FlINEN, SRR FRE BEF EHEFHNNER, SETESR LIRS ERE, B4 F THEETXER L, 3ER
RIETRENR,

BENIHRAXE MR, RRRUNFEHET THEHRRE,

HFREGEHSRAKERBRERER. REHAGELE-—EKETERN, REREMKE, HREBERGBE—ET
EANRE, SHTIEBEHTREZARETRNIRE, BEASERXRHLEHR SRR AN BET S5 MiE S % SHE
B, SR AR AR TR I

HEHAGESRFERELRARRER SEASESEEHRTSEEMEERIES, R BHEINZEERA Y
R PR SRR R L A aRE .

Structure specification:

Conductors of NSPB are mounted in a commaon metal box without segregated plates between phases.

NSPB consist of enclosure, conductor, insulators, metal clamp connection structures and fastening bolts, etc.

Due to NSPB is long, so manufacturer separates NSPB into many sections, and then connect them with bolts at
site. Conductors of three—phase locate inside aluminum enclosure, supported with insulators. There are metal clamps
on the top of insulators, and conductor can be therefore fixed or slip. Bottom of insulators are fixed on support plates,
and support plates are welded inside enclosure,

Enclosure is supported through supporting or lifting. Steel beam are supported or lifted on embedded steel frame
at site.

Bus bar sections and enclosure sections are both connected with bolts. Temperature compensation devices are
mounted inside NSPB of specific length, and they can meet tolerance of enclosures within specific range, and
tolerance caused by temperature difference or installation. Conductors are connected by multiplayer thin aluminum
sheets with adaptors, and enclosures are connected with flexible connections.

NSPB are connected with equipments with bolts, conductors and conductive surface of equipment terminal should
be plated with silver or tin, and connected with multiplayer thin aluminum sheets with adaptors or copper flexible
connection or copper braided wires.

42 EHAEENAREEER

ATHBEHASGEERIEBNERMNIIE. FEBRMEN LR A RIENN DOV INE. BILLHHNTERER
i MEELOER R ENAIE RN T ENEARRZT 0, B DU S 5 B & AR E vl A RE R B e BT s i
RS EHRS), EEE THREIBEELR, BIMNEFDESN URE fhid KRS0 84 ; B SR EH N %RE
MENEBGDEBERED, Ak RREBHTER. REHASELTNAEFENTT , BEFEERBEHASEEER

1



®
KBS

LE SHI ELECTRIC SELEHATZE

fEE L, FAERES NS ShERERDR,

Carrying and lifting of NSPB.

Due to NSPB can transmit electric power and undertake mechanical force short circuit causes, so NSPB should be
protected in carrying, storing, cleaning, and installation process, preventing from vibration, damage, and deformation
when carrying, avoiding to bend lifting point exceedingly and damage NSPB. Do not scratch painting and enclosure
surface, and lift NSPB with soft rope. NSPB should be placed on flat ground, and there should be wooden blocks
between NSPB and ground.

4.3 FHAEEHF BL AR AL

FRUMATM R AL, RIEAEH ASEN I RRESRERFHE X ERIDRNFREME, FREEREEN
(AWM ER FRAEEGS  MRRGSHTES RITERES -8, HRETB L £6mm, RIFLAEH N B L LR RZEER
EXER(ATEEFEE,HIESERNEFARENEBRE).

FERTESERE, ZRTRERS RIEENERSEER AGEEAFREEEN (AN XERE AEHREE
M. B E M FFRIEERE LR FTRTHEEE, RE-—RAMRETRBELS:
EHEHNEBLERRUNETEL, BEFERRER AEERMIBA4E, D BEHNELRET, FEERKRMA,
s AR Tl VIRIEZRE TE. N R FHEFRAR, B O AV — R T2 P AT, MRl AL FH 2R E &, — MK
ARIRREE,

HAHNBLERNE , ERTARSES, BE#TELERTE, BEE A6 RAREESLBENRE . LET
FEERT2EHE LHEHTHA, UL BRI SL BN TER.

Take NSPB's place.

Support structures must be installed exactly, confirm the location of support structure and lifting structure
according to general assembly drawing or sections assembly drawing. To weld support structures and channel steel
(angle steel) beams , and then adjust corresponding elevation, making sure elevation calculation exactly complies with
design drawing, the tolerance should not exceed +5mm.Welding support structures according to assembly drawing of
support structures(to weld firmly, prevent accident after NSPB taking its place).

After completing above work, lift NSPB up to support structures of channel steel (angle steel) according to
drawings from design institute or manufacturer. Adjusting dimensions from connection sections of generator,
transformer side and switch cubicle, and the tolerance should been meet and cooperate by expansion joint.

Notes: Take NSPB' s place and expand to wall- passing section, weld the frame of wall- passing plate on
embedded parts of foundation, preventing wall-passing frame being not in place after installation of NSPB, and thus
result in rework. Client or installation company should block off holes if there aren’t wall- passing plate, client or
installation company should prepare the materials, and thematerials usually are asbestos clay.

Cleaning internal surface of enclosure and insulators’ surface with alcohol, cotton cloth, and dust collector while
adjusting dimensions after installation of NSPB, then closing the covers and seal off to reduce the work before
debugging.

44 FFEH N T FESEA,

HEH A LR ETER, LFR BT,

HEH A SEF RN E BETFRE . NP SESE BT 2R REBRRALMAY, BARTHRE R ESLAE, DE
o R EZEE L,

LEHEH P BE R HETERN, VM DIRAARBLESFEH, RETREFRATREEHENR.

HEHNBEETREFERLE, LELT KB BT RNSFEXMBIABRERING , FU#TRENEE , EEEFF
"EBTHEE.

Adjustment and cleaning of NSPB,

NSPB should be cleaned and sealed after installation.

Internal surface of enclosure, insulators’ surface and conductors should all cleaned with cotton cloth, do not leave
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any sundries inside NSPB, to use dust collector if applicable.

=ELREE A%

Client, supervisor, erection company should check and confirm together after completing cleaning, then last

connection can be done, do not open the covers without reason after connection.

A5 HEH TN LML E

HEHANFERKIEENEANEZSERG. ERERISENRSNNMERE, ESTNANEEESREN; B
i, 33 AR LRRREEEEATUABBWN(EERZ SN, RAMNE. MEDLRBHWERTHW, B, 57
BEHMNERARFTREA—ENEIELMIAMNLERLROEN  BRER AT M.
REZMAZE , NEESEEEMEN R T EEN = FIEE, FRNTRZAE:

#*:
Table:
FEHE (V) BNEEEE (mm)
rated voltage(KV) minimum safe distance(mm)
1 40
3.15 80
6.6 100
10.5 125
13.8 160
1575 180
18 200
20 220
24 240
35 290

RR2£EFFES AR RENZEEPS O ERE,

Installation of NSPB.

NSPB is important electric conduction parts to undertake power transmission. NSPB should guarantee mechanical
and electrical connection of conductors, and mechanical and electrical performance should be high quality.
Meanwhile, expansion joints and connection sections of enclosures should use rain shields for protection (especially
outdoors).Therefore, erection worker should have related knowledge of electrical principle and practical experience,
making sure to complete installation one time.

Before or after installation, we should check air clearance distance between phases of conductors, phases and
ground, charged parts and ground, and the values of air clearance distance should not be less than the values show
below.

For detail installation method, please refer to installation drawings and connection drawings of interfaces Dago
provides.

I HEEHASGENEE
FHEHNELTERETER, AN EATER. . HiA,
HEHNDEBENE BRRE . SEIIREHRHT2008H BB A S M EEHERRSHRY, BRI
BRI SRR, N EZFETL.
BAEHEHAZGERMPRHTEAN, ERERE LR, BT HTER,
AEHNFEHTEENEA HHREHN, MiEVE BB BTREMEFXNIABRERAG, A0S ESHTH
ARG, ANSEBITHESE, DB IE R R #ENS F %N, MFmE AEEnNET.
Inspection of NSPB.
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NSPB should be cleaned and sealed after installation.

Internal surface of enclosure, insulators’ surface and conductors should be all cleaned with cotton cloth or
cleaning solvent without oil solvent, do not leave any sundries inside NSPB. Check insulators when cleaning, replacing
with new insulators when find damaged ones.

Client, supervisor, erection company should check and confirm together after completing cleaning, then last
connection can be done, do not open the covers without reason after connection, to prevent dust and sundries enter
into NSPB and affect the operation.

NVHER AR REALE:

HEHANBEARNBBFHTER  WRAAREIE ERFAR, ROWAZERILIE, BENREBRIZ BRI H
VE RRATH.

Surface treatment of NSPB.

After cleaning inside of NSPB, surface need repainted if obscission or corrosion is found. Dust and sundries on

surface of enclosures should also be cleaned.

t HEHAGE S ZEENERE:

BHiES R RENZHERN S R&EDERE,

Connection between NSPB and other equipments:

For detail information, please refer to installation drawings and connection drawings of equipments interfaces Dago
provides,

I BEEIRE:

Cooperation test

81 BEEHHL

K7 i 2500V Jk B ik , $£ 46 $ 11 £ 4 B M B AR T 50 Jk Bk, 7248 -, 4B 46 = (8l 17,

Insulation resistance test:

Use tramegger of 2500v, test value of NSPB should not be less than 50 M ohm, measuring between phase and
ground, or phase and phase.

827 Rk .

1R1E GB311.1-6 fr A R E 1T, WiFH 5 A T E I E N FFE RSN EEN 75%# 47, IMIFERERARE
HFTER 5 TR i .

&R
Table:
FERE(KY) BETEREKY) F%%%ﬂfﬁé\%ﬁnﬁ
Rated Voltage(kV) | Maximum work voltage(kV) S Wol test Fit Dry test
1 1.2 5
3.15 3.5 18 25
6.6 6.9 23 90
10.5 11.5 30 42
13.8 15.5 36 50
15:75 17.5 40 55
18 20 45 60
20 23 50 65
24 26.5 60 75
35 40.5 80 95
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Withstand voltage test.
According to standard GB311.1~6, power frequency withstand voltage at site should be 80% of value in following
table, or complies with required value in contract.

N REFTEEI:

Cautions:

QIHBEHINBLRPELNEARBR, BEHLHE SHRIEEE THRKIE;

Lifting NSPB with soft rope, the worker who operates the crane should have qualified certificate.

92HABHNBLARKMBEN LI IRABRARM FIHIRERBNELRTE . TFL, BETH /D, FERA
REN ZTEBEM;

Do not damage porcelain parts when Installing and adjusting NSPB, pay special attention to generator outlet
terminal, main transformer, and auxiliary transformer, do not damage porcelain parts of generator and transformer.

OSHERFEMMFR ERIARESZE ML FH;

Fixing steady scaffolding platform, to make sure the safety of erection worker at height.

94T HEER ENRE, FBLAME T HAIERT 2 RA;

Preparing enough lighting at site, pay attention to safety lighting when constructing inside bus ducts.

9O5ERIMGAR—ENHARR PHIEAREE;

Preparing fire protection tools at site, to prevent fire.

96 REMANITHT R, BR KL HENTLRER;

Cleaning installation site, to avoid dust enters into NSPB inside.

9.7 PSR THE LR BBt R E MK 1T, M1 IE B M BF 54

Do not do outdoor work in rainy day, to prevent moisture enters into NSPB.

98 HEHMABERTEK, EPUEAK, BUEBRE, fEMNERATARERARMUES;

Size of NSPB is much large, but the rigidity is poor, so we should pay more attention to lifting tools and lifting points
to avoid collision.

9.9 Hp Al L AT R S8, A EEHER.

Reversible chain should pass load test and be qualified, overload is not allowed.

+ . HEFAF L%
Maintenance of NSPB.
EHBEHFFAREETH, EAAANMETERNESHITEER

Technicians should monitor operation situation and sounds when NSPB running.
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BIRJLE, HAEENEF SET TEERES EYARETEPSRIRENEN, —BRMNBENTHASENE
e L A4 45 RS L AN IS ARV ER ST, A0k 2 DU PR AR, B A K EA DA N FRAR TR UBIN T 4P AR, AD
AEEMIRA EfgR A, AEHASENEHEFMAERZE,

AL

R RENEAR, S8 EETER PR IR N RHE T —— o, HIREBERARAT R,

1HABKNEREESHEE TREAK

HTHAEEE—MENNEE, YT ERSBES TN, ASS SRR, MTEESLNEEMEE,
FEN TS| R BRI R, BB VN SETHREE,

1AHNEEEENRER

ARERN

HAETH , BEASEMIENEERS., MILEEIE, BLEASEMIRNERESRETE, ERETH, 848
SEMNBEATOCES, BUHAXAEEFEAKESEE 4 196.8 5%, MYLAEN/E( UFERE20CHE) , BEANE R
MENEAL20C,  BXAXRERIBMKESEEL1728R. iR, SENNESSEERERETHM70CTEE
20°CH) , B AKERFHE 17962 AR L, RERFTENZWELMIMEZENEE, LENIMAREL™
B (M EHEHERESSREH)
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