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INTRODUCTION

DELTA ELECTRIC(FZE) established in 2007 in the SAIF ZONE Sharjah Emirate of the United Arab Emirates, manufacture
KEMA Quality (DEKRA) Certified Low Voltage Busway Systems - DELTABAR. From 800A up to 3200A and multiplies beyond
and Medium Voltage Busway System — DELTABAR M — Phase Segregated OR Non-Segregated up to 12kV

DELTA ELECTRIC is an I1SO 9001: 2008 Certified Company since 2008, ensuring that our Product Designs, Process, Quality
Systems and Proceduresare International Standards

PRODUCT:

DELTABAR

Brand of IP68 Rated Busway Systems from 800A to
3200A (single run feeder Elements), 4000A and above
(with multiple Feeder Elements), Feeder elements
with tap off provision - IP 68 Rated, Life time Mainte-
nance free, with Plug-in Tap- Off Units (IP66 rated)
up to 1250A .

The unique low Voltage Busbar Systems —DELTABAR
are designed & developed by DELTA ELECTRIC, the
designs are validated and certified by KEMA Quality
(DEKRA Certified)Netherlands, after type tests from
800A to 5000A as per IEC 60439-1 & 2.

DELTABAR Busway System, combines in it, all the
advantages, at the same time making up or dispens-
ing with all disadvantages and/or shortcomings, of all
other designs which are now familiar to the market,
thus making it truly unique from all angles of rigidity,
functionality, versatility, quality, maneuverability and
aesthetics.
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CONSTRUCTION
Enclosure :-

The full range of Busbar trunking systems - ratings of 800A
up to 3200A are grouped in 2 frame sizes, decided by
the external cross-sectional dimensions of the extruded
Aluminum tubular enclosure.

Frame Size 1: Having an overall cross-sectional size of
125x185; accommodating single copper conductor
per phase, of varying thicknesses and uniform width,
to cater to the varying current ratings of 800A to
1600A.

Frame Size 2: Having an overall cross-sectional size of
185x185; accommodating  separately  positioned
double copper conductors per phase, of varying thick-
nesses and uniform width, to cater to the varying current
ratings of 2000A to 3200A.

Combination Frame Size: For ratings above 3200A, a
combination of 2 or more parallel runs of Frame Size 2
feeder elements will form one feeder element of the
particular rating.

Insulation :-

The uniform spacing between the conductors, within
the extruded Aluminium enclosure is filled with a
special resin-filler mix of high mechanical and electrical
strength, and  specific thermal characteristics.
A special test as per DELTA ELECTRIC Specification,
was conducted and certified by KEMA, to assess the
THERMAL With-standability of the Cast-Resin Insu-
lating Material, by subjecting the Conductors of the
Feeder Element to minimum 185°C for 3 hours

Thermal With-Standability Test Setup
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Conductors:-

The conductors are High Conductivity Electrical Grade
Copper Flats of cross-sectional area, more than
sufficient to with-stand the electrodynamic and
thermal requirements.

Phase identification heat shrinkable sleeves of high
quality (thermal and insulation properties) are used,
for convenience while manufacturing and during
erection.

Joints :-

Exclusively designed phase barriers segregates the fish
plates and are rigidly and externally clamped by 2 sets of
steel clamps and bolts, each set comprising 2 clamps, 2
bolts and 2 lock nuts.

The joints are enclosed by Aluminum covers fixed by bolting
the ends of mating feeder elements, and the internal
cavities permanently filled, by the same resin mix used for
the feeder elements.

Plug in Tap-offunits :-

All the tap off units are plug in type, for the full range up to
1250A, as standard & 1500A optionally.

Plug In units are taken up inclined, the top end
towards the feeder elements, hooked on to pins on the
feeder element, and bottom end pushed on to the feeder
element, ensuring that female finger assemblies on the
Plug In unit mate properly with the male terminals on the
feeder elements.

In the case of heavier Plug In units separate simple-
to-use push-in/pull out tool is provided to physically ensure
full mating between male terminals and female finger
assemblies.

The Plug In unit is locked in position through spring loaded
pins of the Plug In unit, mating with the corre-
sponding holes on feeder element body, thus not
necessities any bolting. The above sequence ensures that
all required inter-locking are achieved and earth terminals
mate before the phase terminals.
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SALIENT FEATURES

Standardized Design of Feeder Elements, Joints and Tap-
Off Provisions.

Feeder elements, with a unique Single- Piece
extruded Aluminium body, with the conductors
integrally spaced and mechanically stacked permanently
by CAST- RESIN, ensures very high cross sectional
rigidity with the least cross sectional area, achieving :-

(a) High strength - to - weight ratio.

(b) Absolute Ingress Protection to the level of IP 68

(c) Easy to handle , during Transportation, Storage and
Erection.

The fully earthed body (Continuity ensured through
Positive earth connection at Joints) of the feeder
elements including the covers of joints, ensure positively
earthed exterior for full length of the Bus bar system,
which is unique compared to any other solidly
insulated design of Bus ways, and thus assures safety
of personnel.

Unique joint Design, with more-than-usual contact
area and higher Cross-section of fish plates, achieved
through factory-made fishplates and Uniform contact
pressure over the whole contact area, achieved through
sufficiently sized externally assembled four nos each of
steel clamps and steel bolts per Joint, ensure least joint
resistance and hence least generation of heat. Joint tight-
ness remains unaltered as the joint cavities are resin
mix filled- and-sealed-for-life, after completion of due
Erection Assembly and Testing, thereby avoiding the
hassle of periodical checking of joint quality. High degree
of Inter phase & phase to earth insulation achieved at the
joints, by the use of high quality laminated phase Barriers
of thickness 2mm, having a dielectric strength of more
than 8kV/mm.

Current carrying efficiency of the conductors is not
disturbed for the full length of the Busway system, as the
conductors are used in as-extruded/ drawn condition, by
Fully Avoiding Bending and Holes anywhere along the
current carrying.

Optimum thermal performance, due mainly to the
particular design combining Aluminium enclosing
Solid, Void-Free, Resin Cast Insulation of conductors and
through selection of optimum conductor cross-
section, and uniform contact pressure over the entire
available contact area.

High level of Insulation rated for 1000V-though actually
capable of more than 8kV for 1 minute-through individual
conductor insulation by sleeving to the level of minimum
5kV for 1 minute, additionally ensuring a physical
separation between phases, Neutral and Earth Conductors,
which is retained throughout the entire busway length,
through properly selected Resin-Filler-Hardener
combination  for Insulation, which is mechanically and
electrically strong, fire retardant and self extinguishing,
with very stable electro-mechanical characteristics, in spite
of temperature cycling or ageing, with required level of
thermal conductivity.

Aligning and Jointing of two feeder elements is
simplified by the use of factory made fish plate assemblies
and a simple feeder element aligning tool. The use of this
tool also ensures achieving uniform longitudinal gap
between the feeder elements in a fool-proof manner.

Length Adjustment of Busway runs- In the event of this
problem, due to a combination of variations, it can be
easily adjusted at the nearest joint, by using extended fish
plate assemblies and extended joint covers, thus eliminat-
ing the need for making special/ non-standard Feeder
Elements. This is made possible, because of the independ-
ent double clamping of each joint, without causing any
inferioritiesin the Busway quality.

Easily installable Plug-in Tap-off Units- Rated from the
lowest up to 1250A current Ratings, the tap-off Unit can be
loaded on to the two side pins on the Feeder element, and
manually plugged in and bolted onto Feeder Element, for
ratings up to 250A, and for higher ratings , can be plugged-
in by a simple tool, ensuring either way, the correct mating
of current collecting male terminals on feeder element, and
duly molded female finger assemblies in the Tap-Off Unit.

Standardised Tap-Off Provision, It is a unique feature with
deltabar that the tapping -off provision on  Feeder
Elements, will be standardized to that required for the
maximum rating assigned for any Tap Off Unit in a
particular project. This gives the flexibil-
ity, for mounting Tap-Off Unit of any rating within the
maximum rating, at any location, if it so demands, due to
increased loads, during any point of time in the life of the
Busway system.
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TECHNOLOGY

DELTABAR is designed and manufactured to meet the
stringent requirements of IEC 60439-1& 2 specifi-
cations, duly adaptable to applicable international and
National standards, concerning current density,
conductor cross-section, temperature rise limits, short-
time with stand current, Ingress Protection, dielectric
and Mechanical Strengths.

The design, method of manufacture and the construc-
tional features, ensure the highest degree of Ingress
Protection, to the level of IP 68, ensuring total protec-
tion through-out its life, at the same time making it totally
protected against any fire hazards.

Physical separation, of the individually sleeved conduc-
tors within the duct and the high Quality Cast-Resin
separation between them, increases many fold the
dependability of the system and reduces or eliminates the
chances of phase to phase or phase to earth short circuit,
in the worst of situations.

This unique design of uniform Single- Piece Extruded
Enclosure with internal solidly insulated conductors,
makes DELTABAR the strongest and Sturdiest of
designs evolved till date, for resisting the stringent
Short Duration Fault Currents (Short Time Current), as
already proven through type tests conducted and Certi-
fied by KEMA Quality, Netherlands, as per IEC 60439-
1&2.

Faster dissipation of the heat, generated due to the
operating temperature, is achieved through use of
optimum conductor cross section, special solid Cast-Resin
insulation between conductors and conductors to earth
and the exclusively designed Aluminum Enclosure.

The temperature generated in the conductors is also
proven to be well within allowable limits specified in IEC.
(Refer Temperature-Rise Graph 1,2 & 3, evolved from
values recorded during Temperature rise Type Tests.)

The Feeder Element with Tap-Off Provision is Proven for
IP68 Ingress  Protection  Rating. This  makes
‘DELTABAR’ the ideal choice for the most stringent of
indoor or outdoor Application.

The Design of the Tap-Off Box is in such a way that, once

the Tap-Off Unit is plugged in, the IP68 degree of the
Feeder Element is retained intact.
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The Design and Construction of the Tap-Off Unit in
general and the Current collecting Rigid Male termi-
nals and the flexible female finger Assemblies, are
duly Proven through the Very Stringent Thermal
Cycling Test of more than 20 days duration, involving,
two successive sequences of current cycling of 3 hours
On & OFF, each sequence consisting of 42 cycles,as
per Clause 8.2.1.8 of the latest IEC 60439 — 2

DELTABAR is the only Brand of Busway System, which is
subjected to and has successfully passed this Test and got
Certified by KEMA Quality.

The length of Feeder Element is standardized to 3.5 metres,
thereby reducing the no. of joints in a given length of the
system, ensuring also that, Tap-off Units are within the
specified height limit from floor level on all floors.

The standardised Design of DELTABAR offers many
flexibilities and advantages. The whole Range from
800/1000A up to 3200A is accommodated in 2 Frame sizes,
Frame size 1 of max overall size 140x200- upto 1600A and
Frame Size 2 of Size 200x200, making it the most compact
of Busways commercially available, however having the
highest strength to weight or Strength to Cross-Section
Ratio.

The design of Joints is also standardised with the Fish Plate
Assemblies being same, for both Frame sizes and all Current
Ratings, with the clamps and bolts having been
standardized for all ratings of each Frame size.

5000A Temperature Rise Test
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Manufacturing and Quality Assurance

DELTABAR Busways are manufactured in the modern
state-of-the-art facilities.

The quality of the product is ensured through inspection
of all incoming materials and at every major stage of
processing and through hundred percent routine testing
of the final product before despatch.

The normal routine tests on the final product are

(i) Insulation resistance measurementand

(ii) High Voltage Withstand tests

The standard busways are supplied with mill finish
Aluminium body. However special aesthetic colour-
ing by powder coating or anodizing can be offered, based
on specific requirement.

Techno-Commercially

DELTABAR offers unique high-tech and high-
quality product at comparably lowest cost burden for the
customer.

Flexibility in part and/or progressive delivery, with the
lowest delivery delay, is one of the very best advantages
for the contractors and end users, in the subcontinent &
GCC Countries.

WHY DELTABAR BUSWAY SYSTEMS?

Type Tested & Certified by KEMA Quality, Netherlands, for

the full range 800/1000A to 3200A. Also available from
4000A to 9600A Range for Special Application of High
Current Ratings, by using multiple Runs, of Required
Certified Ratings, per Phase.

Comparatively of highest quality; sleek, compact and of
light-weight; easy to handle and cost-effective.

High electrical insulation.
Full range of accessories - Flanges, Elbows, Offsets &
T-elements, Expansion Joints, Reducer Elements, End

Caps etc.

Easy & Fool-proof Installation through simple-to-use-
at-site tooling.

Install - commission - and - maintenance free.
Factory-mixed joint-insulating Resin-Filler mix and

accessories supplied as standard, for Joint filling at
site.
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DELTAB AR® MV/LV BUSWAY SYSTEMS
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VOLTAGE DROP VALUES FOR DIFFERENT CURRENT RATINGS

Voltage Drop Values in Volts/m for Different Current Ratings & Power Factor Values
(TYPE TESTED VALUES)
a. For Concentrated Load (Load Distribution Factor = 1 as per IEC
Rated Ampere Com!uctor Resistaﬂnce Impedance| Resistance | Reactance Power Factor
Size at 20°C (Z) (R) (X1)
A mm QM (HQ/M) (HQ/M) (HQ/M) 0.9 0.85 0.8 0.75
Voltage Drop (Volts/m)
1000 120x3x1 50 65 52 39 0.1105 | 0.1121 | 0.1126 | 0.1122
1050 120x4x1 37.5 515 447 25.7 0.0935 | 0.0937 | 0.0931 | 0.0919
1350 120x5x1 30 42.7 42.4 19.7 0.1093 | 0.1085 | 0.1069 | 0.1048
1400 120x6x1 25 41.2 40.1 16.7 0.1052 | 0.1040 | 0.1021 | 0.0997
1600 120x6x1 25 41.2 40.3 16.8 0.1208 | 0.1208 | 0.1173 | 0.1146
1600 120x7x1 21.4 36 386 14 0.1132 | 0.1114 | 0.1089 | 0.1059
2000 120x4x2 18.8 28.8 294 11 0.1083 | 0.0860 | 0.1043 | 0.1016
2500 120x5x2 15 23 21.6 212 0.1242 | 0.1279 | 0.1299 | 0.1309
2500 120x6x2 12.5 23 17.3 19 0.1032 | 0.1108 | 0.1093 | 0.1106
3000 120x7x2 10.7 19.2 14.1 18 0.1067 | 0.1115 | 0.1147 | 0.1168
3200 120x8x2 9.4 18 14.4 20.7 0.1218 | 0.1283 | 0.1327 | 0.1357
b. For Distributed Load (Load Distribution Factor is assumed as .05
Rated Ampere Cor;c:;::tor Re;i;;aagce Imp?g)ance Resi(sé)ance Rea;;:(t:)nce Poiicr Bictor
A mm QM (HQ/M) (HYM) (HQYM) 0.9 085 | 0.8 0.75
Voltage Drop (Volts/m)
1000 120x3x1 50 65 52 39 0.0553 | 0.0561 | 0.0563 | 0.0561
1050 120x4x1 37.5 51.5 447 25.7 0.0468 | 0.0469 | 0.0465 | 0.0459
1350 120x5x1 30 42.7 42.4 19.7 0.0547 | 0.0543 | 0.0535 | 0.0524
1400 120x6x1 25 41.2 40.1 16.7 0.0526 | 0.0520 | 0.0510 | 0.0499
1600 120x6x1 25 41.2 40.3 16.8 0.0604 | 0.0604 | 0.0586 | 0.0573
1600 120x7x1 214 36 38.6 14 0.1132 | 0.0557 | 0.0544 | 0.0529
2000 120x4x2 18.8 28.8 29.4 11 0.0541 | 0.0430 | 0.0522 | 0.0508
2500 120x5x2 15 23 216 21.2 0.0621 | 0.0639 | 0.0650 | 0.0654
2500 120x6x2 12.5 23 17.3 19 0.0516 | 0.0554 | 0.0546 | 0.0553
3000 120x7x2 10.7 19.2 14.1 18 0.0534 | 0.0558 | 0.0574 | 0.0584
3200 120x8x2 94 18 14.4 20.7 0.0609 | 0.0641 | 0.0663 | 0.0679




2.Voltage Drop Values in Volts/m for Different Current Ratings & Power Factor Values
Derived at 80°C from Type Tested Values

a. For Concentrated Load (Load Distribution Factor = 1 as per IEC

Conductor | Resistance | Impedance | Resistance | Reactance
Rated Ampere | " gp at 20°C p?z; (R)at 80°C | (X1) at 80°C Rawer-Factor
A mm QM (/M) (/M) (M) 09 | 085 | 08 | 075
Voltage Drop (Volts/m)

1000 120x3x1 50 65 37 38 0.0864 | 0.0891 | 0.0908 [ 0.0916
1050 120x4x1 37.5 51.5 35 24 0.0763 | 0.0771 | 0.0771 | 0.0766
1350 120x5x1 30 42.7 38 19.4 0.0997 | 0.0994 | 0.0983 | 0.0966
1400 120x6x1 25 41.2 30.2 28 0.0955 | 0.0980 | 0.0993 [ 0.0998
1600 120x6x1 25 41.2 30.2 19.8 0.0992 | 0.1000 | 0.0999 | 0.0991
1600 120x7x1 21.4 36 244 23 0.0886 | 0.0911 | 0.0923 | 0.0929
2000 120x4x2 18.8 28.8 20.2 17.5 0.0894 | 0.0914 | 0.0924 [ 0.0926
2500 120x5x2 15 23 18.5 13.6 0.0978 | 0.0991 | 0.0994 | 0.0990
2500 120x6x2 12.5 23 15.4 17 0.0921 | 0.0955 | 0.0975 | 0.0987
3000 120x7x2 10.7 19.2 12.2 13.5 0.0876 | 0.0908 | 0.0928 [ 0.0939
3200 120x8x2 9.4 18 10.1 11 0.0770 | 0.0797 | 0.0814 [ 0.0823

b. For Distributed Load (Load Distribution Factor is assumed as .05

Rated Ampere Conquctor Resistance | Impedance | Resistance | Reactance Power Factor

Size at 20°C (2) (R) at 80°C | (X1) at 80°C
A mm Qm (uQ/M) (uQU/M) (HQ/M) 09 |08 | 08 [ 075
Voltage Drop (Volts/m)
1000 120x3x1 50 65 37 38 0.0432 | 0.0446 | 0.0454 | 0.0458
1050 120x4x1 37.5 51.5 35 24 0.0382 | 0.0385| 0.0386 | 0.0383
1350 120x5x1 30 427 38 19.4 0.0499 | 0.0497 | 0.0491 | 0.0483
1400 120x6x1 25 41.2 30.2 28 0.0478 | 0.0490 | 0.0497 | 0.0499
1600 120x6x1 25 41.2 30.2 19.8 0.0496 | 0.0500 | 0.0499 | 0.0495
1600 120x7x1 21.4 36 244 23 0.0886 | 0.0455| 0.0462 | 0.0464
2000 120x4x2 18.8 28.8 20.2 17.5 0.0447 | 0.0457 | 0.0462 | 0.0463
2500 120x5x2 15 23 18.5 13.6 0.0489 | 0.0496 | 0.0497 | 0.0495
2500 120x6x2 125 23 154 17 0.0461 | 0.0477 | 0.0488 | 0.0493
3000 120x7x2 10.7 19.2 12.2 13.5 0.0438 | 0.0454 | 0.0464 | 0.0470
3200 120x8x2 9.4 18 10.1 11 0.0385 | 0.0398 | 0.0407 | 0.0412
Reference:

(1) Voltage Drop Formula according to IEC 60439 - 2 — Page No: 49, Annex: J

(ii) Voltage Drop in Volts, u =k x V3 x (R; Cos @ + X, Sin @) x I; x L, in Volts - as per 3. a.(i)
Where K = Load Distribution Factor
I; = Current of the circuit being considered (A)
R = Mean Resistance of the system ({Q)/meter)
X = Mean Reactance of the system ({)/meter)
L = Length of the system being considered (m.)
Cos @ = Load Power Factor

The Load Distribution Factor could be suitably selected from any of the 3 values below

aK=1 - if the load is concentrated at the end of the busbar trunking run.
b.K=n+1 - if the load is uniformly spread between n branches
2n
c. K=2n+1-nxd - When loads are spread uniformly along the length of the busbar trunking run.
L
2xn

Where n is the number of tap offs; d is the distance between the tap off and origin of the busbar
and L is the length of the busbar trunking run.
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Straight Length Feeder

The feeder elements are of standardized design of
3.5m maximum length(shorter lengths are designed
based on requirement), with the whole range up to
3200A being covered in two frame sizes - decided by two
standardized enclosures one accommodating uptol600A
with single conductor per phase(Frame size-1) and
the other up to 3200A with two conductors per
phase(Frame size-2), the width of the conductor
standardized to 120mm in both frame sizes, their
thickness varying from 3 to 7mm to cater to different
current ratings.

For ratings above 3200A and up to 6400A, DELTABAR
design envisages use of two parallel runs of elements of
frame size 2.

Each bend-free phase and neutral conductor is
individually color-sleeved using special, thermally &
dielectrically high quality heat shrinkable sleeves and
the conductors are spaced apart at a uniform gap of
10mm between the conductors

Cross-Sectional View

185

Conductors are spaced at 10mm and
immabiiized & Soliidly insulated[CAST RESIN|

Sleeve for
Color Coding
(0.12mm thick)

Single Extruded
Aluminium
Earthed Body

146
185

Earth bars are
riveted to body

Cast-Resin
Insulation

E R Y B NN B Y R E

140

FRAME SIZE-1 FRAME SIZE-2
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Elbows
Flat-wise Elbow
Elbows are standardized to dimensions of 482x482mm
and are available in flat-wise & edge-wise types.
Constructionally they are typical to feeder elements
with projecting out conductors, suitable for standard
joint connections.

Unless unavoidable, flat wise elbows are not recom-
mended, as they reduce the current-carrying
efficiency of the system, due to 900 bending of the
conductors, which results in broken conductor
molecules.

Typical Combination elbows - Offsets, Combination & Edge-wise Elbow
Obtuse elements are designed, where critical site condi-

tions does not allow connection of standard elbows.

Also depending on project requirement, elbow joints

can also be provided to cater to very short length

elbow.

Flat-wise Offset EIbow Edge-wise Offset Elbow

Combination Elbow

Flat-wise Obtuse Elbow Edge-wise Obtuse Elbow
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Flanges Flange - Frame Size-2

DELTABAR flanges are compact, with sealable metallic
mounting body & hidden mounting provisions. The
terminating conductor elements are tin-plated & holed for
connection to switchgear termination.

Flange - Frame Size-1

Edge-wise Elbow
Flage

N\\

M10,5 Nos T 544 =
2 = . W _. WM .. . 17 BIDR NS

T 189 o 189 i te A 5 .
Raked Current 1 X i Rated Current t
O M Mm% 1 & (A) (mm) i t ) el
800 3 II 2000 4

L =

‘ | . g3 1050 3 " = gi 2250 5
s 1250 5 ' ' 2500 3
1500 6 © —w_ o | 3000 7
S S AN TN ] 1600 7 20 8

166

anr

[ —
‘ g g [t,%
g, “ | §Holes@10
N J | | 1 SI 30+ - T
Flange For Frame Size-1 Flange For Frame Size-2
(up to 1600A —Single Conductor /Phase) (Double Conductor /Phase)
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Joints

Any joint in an electric conductor is the weakest
point, as far as the efficiency of current carrying is
concerned, decided by the level and uniformity of
contact pressure, the extent of the contact area, the
joint resistance and ultimately the conductivity and
thermal performance, and hence is given the maximum
technical considerations in its design, in DELTABAR.
DELTABAR joint are uniquely design with :-

- Two numbers straight fish-plates, one on either side of
each phase and neutral conductor

- The fish plates having more cross sectional area than
that of the conductor

- More than usual overlap of fish plates with conductors

- Phase segregation by high quality molded phase
barriers

- 4 clamps, 4bolts steel clamping (external bolting).
This ensures a thermally, electrically and mechani-
cally proper and efficient joint design. The joints are
covered by aluminium covers and the left over annular
space are filled up by the same resin cast mix used
in the feeder elements, thus making it life- time-
maintenance free.

The gap between 2 adjacent feeder elements
retained uniformly at 10mm during the site
assembly using a simple user-friendly tool.

The joint is covered,to be cast after the
assembly,using the split aluminium covers
which are riveted mutually and screwed
onto the respective feeder elements.

4 Steel clamps of specific design,offer
adequate & uniform contact pressure
over the contact area.

Joint fish plates (assembly of phase
barrier,with copper fish platesembeded
on either side of the phase barrier

The annular space in the joint up using the same
Resin-Mineral mox,after theassembly of external
covers, thus sealing it for life.

4 Nos of 8.8 grade steel bolts outside the phasebarrier
width with locknuts, ensure that the clamps are
adeguately forced against the joint contact area

Typical Joint Assembly of Frame Size-1 Feeder Element
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JOINT COVER

DELTABAR BUSWAY

4

X

M5 x 28 SCREW
JOINT CLAMP

PHASE BARRIER

NUT M12

BOLTM12

Joint Assembling Process Overview




Supports

Spring supports specially designed to support the
weight of busways on each floor shall be provided as
shown, for supporting vertical runs. The spring support
assemblies are standardised for each Frame Size,
accounting the largest weight of elements in each Frame
Size.

For horizontal applications, the busways are supported
by threaded rods and hanger channels, where so
preferred by our customers. The Standard arrangement of
DELTABAR for horizontal runs, how ever in rigid Steel
Frame Supports screwed on to Roof slab bottom.

Rigid Support For Horizontal Runs

Spring Support For Vertical Runs
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Expansion Joint

Depending on load condition and the external
environment, the conductors may have a tendency to
contract/expand (Thermal expansion). Specially designed
expansion joints are provided to suppress those effects.
Expansion joints are recommended on every 40 m runs of
straight conductor and also when the busway crosses the
building expansion joints. These joints are normally
designed for +/-30mm length. Special designs are also
available for up to +/-90mm.

Expansion Joint

Transverse Joint

Transverse Joints/Building Cross-over elements are
provided , where the Busway crosses a building joint. The
element will allow flexibility to the Busway Systems
otherwise rigid & non-flexible Cast-Resin Busway, to
accommodate the Non-uniform Building oscillation due to
wind load. To ensure that the Transverse Element
functions effectively, it shall be ensured that the Feeder
Element crosses the Building only in a way that its
conductor are oriented Vertically inside.

Transverse Joint

Compact Expansion Joint




Plug-In Units

Unlike in the case of Power Distribution of cables, wherein, multiple cables run from the power source
(incoming) to each load point or load centre, busway systems transfer power from the source (normally the LV panel /Main
distribution board) up to the last load point, with  provision for tapping off power at the
various load points along its way, through tap-off units and passes it on to the Sub-Main distribution boards of
domestic, industrial or other load groups.

Though each busway design, make or manufacturer evolves their own design of tap off units (both Bolted
or Plug-in), plug-in Tap Off units are considered to be most ideal, as these can be plugged out for repair,
when & if necessitated, even when the busway is live, retaining power without disturbing other load points.
DELTABAR has evolved unique tap-off units, with standardized design & frame size, thereby ensuring
utmost reliability and efficiency in power collection, irrespective of the magnitude of the current rating.

i. The current carrying (collecting) parts on the tap off units are accommodated in a cast-resin tap-off moulding of two
frame sizes, one to suit the Frame Size-1 feeder elements(5-bar) and the other for Frame Size- 2 elements(10-bar)

ii. The female finger units of standardized design, one set catering up to 100/250A and using multiples of the same
as required for higher current ratings - 2 sets\per phase up to 500A; 3 sets per phase up to 630A; 4 sets per phase up to
800A and 6 sets per phase up to 1250A.

iii. This is made possible by standardizing the thickness of the mating male terminal thickness to 6mm, irrespective of
the thickness of the main conductors of the feeder elements, of Frame Size-1 or Frame Size-2.

Easiest method of hooking at the top, pushing-into-position and locking bottom by spring loaded pins is adopted for
simplifying the mounting of even the 1250A rated heavier Tap-off Units.

The Plug in units are designed such that earth mates first and breaks last ensuring safety. The feeder element
with tap-off provisions are proven by type tests for IP68 protection rating, & the tap-off units are IP66 rated.

Copper Connecting Links frem Top-off

L'{ o m@:gelo M%iﬂrﬂz;:ms Section
it lox n current ) -
- | | Tap-Off Unit
T — o 2 Piveling Hobes - -
0 Ecrih Femala Finger Anly \‘m%

l Mece g
| Make:- Schnsider -
t P Frame of back of Tap-off Uni fae
—_— B O ) —_ Pé8 goskat wealing of Top-off
1 P 4 Provision on Feeder Elmment

Ouigoing Cable Point
Ploposed Cable & 405 135mm

Height

Tap-oft (Female Finger Assly| Moulding

SECTION A-A
Plug-In Feeder Element
TAP-OFF UNIT ENCLOSER SIZE
Sl No | Width | Depth | Height Rating
1 350 420 650 |Upto 250A
2 350 420 875 |Above 250A up to 800A
3 350 420 920 |Above 800A up to 12504

Tap-Off Unit Construction Details
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DELTABAR - Design Validation

The Design Validation of the entire Range of DELTABAR Busways i.e, 800A up to 3200A in Standard Configuration, and up
to 5000 A in double run arrangement, has been completed though successful Type Tests & Certification by KEMA Quality,
Netherlands, as per clause 8.2 of IEC 60439-1 & 2 and DELTA ELECTRIC specification(for Thermal Withstandability) and by
CPRI, India for circuit integrity test as per IEC 60331 & 3

List of Type Test Conducted as per
IEC 60439-1 & 2 & Delta Electric Specification

Sl | sub-Clause of | TYpe Test Description
No 1EC

1. 8.2.1.3a Temperature Rise of Busways.

2. 8.2.1.3b Temperature Rise of Busways With Tap-off Units.

3. 8.2.2 Di-electric Properties.

4. 8.2.3.lcw Short-Time Current Test of Busways.

5y 8.2.3.Icc Short-Time Current Test of Busways With Tap-off Units.

6. 8.2.4. Effectiveness of protective circuit of Busways.

7. 8.2.4. Effectiveness of protective circuit of Busways with Tap-off Units.

8. 8.2.5. Clearance and Creepage Distances.

9. 8.2.6. Mechanical operation of plugging-in-and-out of Tap-Off-Units.

10. 8.2.7. Degree of protection of Busways with Tap-off provision - IP 68.

11. 8.2.7. Degree of protection of Tap-off Units - IP 66.

12. 8.2.9. Resistance of insulating materials to Abnormal Heat & Fire.

13. 8.2.10. Structural Strength.

14. 8.2.12. Crushing Resistance.

15. 8.2.13. Electrical Characteristics.

16. 8.2.14. Resistance to flame propagation.

17. 8.2.15. Fire Resistance in Building Penetration. (Tested at Vertical position)

18. | 8.2.1.3b(spl) Thermal Cycling Test of Tap-off Unit.

19. Delta Electric Special Test as per Delta Electric Specification, to assess the

Specification THERMAL With-standability of the Cast-Resin Insulating Material,

by subjecting the Conductors of the Feeder Element to minimum
185°C for 3 hours in line with IEC 85 & UL 1446.

20. IEC 60331-3 Test for Electric Cables under Fire Condition-Circuit Integrity (with
Conductors Energised)
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Rating
Busiwar inunking sysiems
Trade name

Tyoe

Teatad ratings for busbar mmking systems

Rt insulstion voltage (UT)
Reated impules voltage (Ump)

(i)
Shon-circuit withstand strength of essembly (low)
Bun bar dimensions
Resinance b fame prepagaton
Fire resistance in bullding panstralions.
Tested ratings for tap off uni

Fatod insuiation voltagw (L)
Rated impulse voltage (Jmp)

. DELTABAR

Copoar bushar runking systam withfwithaut
tep off oullet
DELTABAR 1000/2000

Copoer bushar frunking system without (ap off
wnit outiet

ABAR
1050/1 350/ 40071 500/1 EOW2500/I000/3200

Tap aff urit
250 A, B30 A

1000V
Bk
zea (abis on e nexl page

: 1000V

P68

: s labls of B nel page

see (able on e nexd page

: see table on the nexi page
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* 60 mindes

[ 20KAM415V
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Busbar trunking systems:

lew
__NandPE

BOKASYE

ECLL TR E S

BOKA | 15

S51kA/1S

Gapper




KEMA Quality

TEST CERTIFICATE

No 3301248100

s to: DELTA ELECTRIC
P. 0. Box No, 121 080
5

HARIAH
UNITED ARAB EMIRATES (UWAE]
For the proguct: low-voltage busbar trunking system (copper bar}
Trada nama: DELTABAR
TypenModia: DELTABAR 1000
Coppar busbar runking sysiem with =nd withaul tap off unil oullet

Ratings: Busher: La 1000 V. U1 1000 V, Uimp 8%, In 1000 A &t 50 He /
950 A 8160 Hz, lw S0 KA - 105
Tap-oft un: Ua 415 V, Ui 650 V, Usnp & kY, In250'A, oo 20 k&l 415V

Menufectursd by DELTA ELECTRIC
P. O Box No. 121 060

SHARJAH
UNITED ARAB EMIRATES (UAE)

Subjsct Tipe tostn
Riaguiramants: IE 80435-2, &rd od, 2000.03 and Amandmant A1 2005-08
Ciauses: 821,822 823 824,525 826 827,8.29,8210,8212,

8213 8214and 8215
Ramarks Ciauses B2 8 and 8.2 11 are not epplicable for this type of produst

Thes Test Corfificate i grantad on account of an exemingtion by KEMA Cuafity, B reaulls of which
are laid down in repoet no. 3301248.01, deted July 15, 2010,

mmuunmw u:ruﬂmm one single mmhmm mmwm
does not include an
Wlovmuy of his mucnm ummwmmuimm.;mm mpurdhl»ynr
KEMA Quality

HEMA Quality
Amniherm, -.Ith!E 201!1

F 5. Sirkwarda
Cartification Managar

© I pubibisstion of s conficaln And ASjoining repsts s Bicwed
HEMA G V. Uivechiseweg 310, B1Z AR Ammeen B0 Box 5165, 63802 EO Aminom, The Nethariancs
aB00

Ty mzm CETTEE =3

a b DEKRA company

KEMA Quality

TEST CERTIFICATE

Mo, 3301248.106

bsauad . DELTAELECTRIC
P 0. Box No_ 121 080

SHARIAH
UNITED ARAB EMIRATES (U AE)
For the product: law-voliage tusbar frunking system (copper ber)

Trade rarme. DELTABAR
TypaModal: DELTABAR 1600
Copper buster trunking system withoul tag off oullst
Ratnge! U 1000 ¥, LI 1000 V, In 1600 A al 50 He/ 1500 A ot 80 He.
w85 KA~ 108

Manufactured by: DELTA ELECTRIC DELTA ELECTRIC
P. 0, Box No. 121 080

SHARIAH
UNITED ARAB EMIRATES (UAE]

Subjoct: Type tests

Requiremenis: 1EC 60430-2, 3rd ad. 2000-03 and Amendmant A1 2005-08
Clauses: 821,022,823, 824 825,827, 820,8310, 83 12, 8213,
8214 and 8215

Reamarks Chiuses 826, 828 and 82,11 ane nat applicable for this lype of product

This Tast Cerfical Bnled iof by KEMA Quadily, the results of which
nhﬁdmnmnnmrmmmaweamm

Tha ezamination has been canied ou on ane single specimen of the product, submitied by the

The the
Canformity af his production wilh B specimin tested by KEMA Qualty ls nol the respaneibiity of
KEMA Quallty

KEMA Quaiity BV,
Ambom, July 15, 2010

F.5. Suikwerda
Cartification Managar

© intngenl pusheaton of s carshcate and adeining repors is alowsd
ibchiseweg 310, BE1Z AR Amham .0 Bos §185, BA02 ED Ao, Tha Nelheranos

mﬂ:ﬁm F 34 20 352 5600 Company
a D DEKRA company
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KEMA Quality

TEST CERTIFICATE

Ne. 3301248102
Issued 1o DELTA ELECTRIC
P. 0. Box No. 121 080
SHARJAH
UNITED ARAS EMIRATES (UAE)
Fer the praduc: low-voltags bushar trunking syslam (copper bar)
Trade neme: DELTABAR
TypaiModel: DELTABAR 1360
Copper bushar trunking sysiem withaut b oif outist
Ratings Us 1000 v, U1 1000 ¥, Ulmp 8 KV, In 1350 A at 50 Ha [ 1250 A at 60 Hz,

low BE KA~ 108

Manuiactured by: DELTA ELECTRIC
P.O. Box Na. 121 080

SHARJ&H
LINITED ARAB EMIRATES (UAE)

Subject: Type teas

Regquirements; |EC 60239-2, 3rd ed. 2000-03 and Amandmant A1 2005-08
Clauses:821,822 8.23,8.24, 825 827, 829, 8210, 8212, 8213,
B214and B215

Romarks; Cliuses 826, 2.8 and 8.2.11 are not appioatla for this type of praduct

This Tes! Cortficate ks granted on account of en examination by KEMA Quality, tho rosulls of which
arm fmid dowen in repon no, 3301248 03, dated Juy 15, 2010.

The examination fias been camied out on one single & of the procuct, e
manuEaciirer, The Altesiaiion doss not Includs an af thy i
Gmh&lihﬂhh production wilh Ihe specimen tesled by KEMA Quailly Is not ihe Mponﬂblﬂyn‘
KEMA Cumlity

KEMA Quailty BV,
Amarn, uly 15, 2010

T
:f,_.—o—
F 5. Swikwerda
Cartficatan Mareger
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a D DEKRA company

KEMA Quality

TEST CERTIFICATE

ho. 3301248108

Iesued o DELTA ELECTRIC
P. O. Box No. 121080
SHARIAH

UNITED ARAB EMIRATES (UAE)

For e proguct: low-voltnge buster trunking system (copper bar)

Trade nama: DELTABAR
TypeModel DELTABAR 2000

Coppar busbis with @nd off it oumel.
Rutings: Busber; Ue 1000 V, Ui 1000V, Uimg 8 kY, In 2000 at 50 H f

1800 A at 63 Hz, lew BS kA - 1.08
Tap-gif unit. Us 418V, Ui 850V, Uimp 8 &V, In 830 A, loo 20 kA st 415

Manufachmed by DELTA ELECTRIC
P 0. Box No. 121 Ga0

SHARIAH
UNITED ARAS EMIRATES (UAE)
Sulbject. Tyme fasts
Requimmants: [EC §0439-2, 3rd pd. 2000-03 and Amendrment Al

200508
Clouses: 821,822 893, 824,826 808 B27 820, B210,8.213,
8213 B214and B215

Remarks: Clausos B2 Band 8.2 11 are not applicatia for this type of procuct
This Test & grantad By KEMA Cusilty, e rasuits of which
nuumhrwmnnmlmwmmumu
The Tl Do Mmmpawmummmmmmm
The: nat include an
af big adwmuumyumnmpumns
KEMA Quaiity
KEMA Quaiity BV,
Ambam, July 15, 2010
oy
-
F.5. Blrikwerca
Canifieation Managar
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V. Urschiseweg 310, 3012 AR Asnteem P.0, Bax $185, 3502 ED Ambhem, The Natheriency

MEMA Qualty 3.
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a D DEKRA company
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KEMA Quality

ATTESTATION OF CONFORMITY

Nou: 3301248134

[T DELTAELECTRIC

P. O Box No. 121 080

SHARJAH

UNITED ARAB EMIRATES [LLAE)
Product: ‘B of tap off unt.
Trade nameda). DELTABAR
Type{symodsiisk Box of tap off unit 250 A 7400 A/ 630 A
Ralngs: IPEs
Manufaciued by DELTAELECTRIC

P. 0. Box No. 121080
SHARIAH
UNITED ARAB EMIRATES (UAE]
Sutiect: Tesia of Clauwes: 82,7

Raguiremanis: |EC 60433-2, 3rd ed 2000-03 and Amendmant A1 2005-08

s granted on i af an by KEMA Quality, fhve results of which are laid
down in & test regort Mo 3301248,13, dated July 15, 2010

The examinglion hes bean carred out on one single spacimen of the produet, aubmitiad by e
manufaciurar, The Aliestalion does nat include an assessment of the mamsaciurer's produfion.
Conformily of his proouction with tha specimen tested by KEMA Dusity is nat the responaibilty of KEMA
Quaity,

Aanham, July 15, 2010

WEMA Ouality BV, Uchimeweg 790613 45 denhem P00 Box $1A%, 6837 KD Arham, T heherends

T 431 26 356 2000 F 31 38 353 5800 Comperty
a b DEKRA company

KEMA Quality

TEST CERTIFICATE

No. 3301248.108
Issued o; DELTA ELECTRIC
F. 0. Box Na. 121 080
SHARMAH
UNITED ARAB EMIRATES (UAE)
For the product: |ow-voltage bushar trunking sysiam (copper bar)
Trade name: DELTABAR
TypaiMadet: DELTABAR 3000
Copper busbar frunking system without tap off outiet
Ratings: Us 1000 V, L 1000V, Uimp B &Y, In 3000 A af 50 Hz/ 2850 A &t B0 Hz

low 100 kA =108

Marurfactured by DELTA ELECTRIC
F C. Box No. 121 080

INH'EO&RF&B EMIRATES (UAE)
Subjact: Type tosis
Raguinmmunts: IEC 80439-2, Srd ad, 2000-03 and Amendment

ent A1 2005-08
Chuses 8.21,822.823.024.625,827.828.8210.8212,8213,
8214 and 8.2.15

Ramarks: Clauaes B2 6, 8.2 5 and 5.2.11 sre nol spplicable for this type of product

This fizain i granisd of &n by KEMA Cuality, tha results of wiich
are leid down in report no. 330124800 dated July 15, 2010,

The s baan on one single sp ol submitted by the:
The jon does not indlude an of the ‘s

G iy of his p with tha by KEMA Gusilty ks ot the respansiiity of

KEMA Quaifty

KEMA Quality BV
Amhem, iy 16, 2010

[ of this cerificain

KEMA, ity BY  Uisechisgweg 314, 8512 AR Amfem 7.0, Bos 51835, 8802 ED Amhem, Tha Nethatands
Toe¥l 38 XE 2000 F +31 26 252 5000 oo
a D DEKRA company

KEMA Quality

TEST CERTIFICATE

No. 3301248107
Issued to: ‘DELTA ELECTRIC
P.-O. Box No. 121 080
SHARJAH
UNITED ARAB EMIRATES (U.AE)
Far tha produet: lonwvaitage bustar trunking system (copper bar]
Trade name: DELTABAR
TypaiMode; DELTABAR 2500
Copper bushar tunking systsm without tap off ousisl
Ralings: Lhe 1000 ¥, Lt 1000 V. Uimp 8 &V, In 2500 Aot 50 Hz [ 2350 A af 60 H,

lew 100 kA - 1.08

Menufsciured by: DELTA ELECTRIC
P, O BaxNo. 121 080

SHARJAH
UNITED ARAB EMIRATES (U.AE)]
Susjact Type tests
Fegquirements: IEC 60438-2, 3rd od, 2000-03 and Amandmant AT 2005-08
Clauses: 8.2,1,82.2, 823, 8.24 825,827,829, 8210, 8.212. 8213,
B2148nd B2.15
Ramaris Clauses 8.2.6, 8.2.5 and 8.2.11 ane not applicable for this type of preduct

This Test by KEMA Quality, the rasus of which
nlﬂdmmm«‘!ﬂb 83012!&00 ddmilu{y 15, 2010,

The uunnm mmmwmmmsﬁmdum nmmnby the
-ullh with ch mwmmamnmmmqu
KEMAOu-ﬂ,

KEMA Quality BV,
Ambam, July 15, 2010

MEMA Qualty .V, Urechisewag 310, 8012 AR Amhom B.ﬂ Box $185, 8802 ED Amhem, Tha Netharands
T o321 26 355 3000 F +31 28 350 SA00 www hamaguaity.com Company reglstration 09085306
a D DEKRA company

KEMA Quality

TEST CERTIFICATE

o, 3301 248,108

Issund 10; DELTA ELECTRIC
P. 0. Box No. 121 0B0
SHARIAH

UNITED ARAS EMIRATES (UAE)

For the product: owe-voitage buaber tunking aystem (copper ber)
Trada rame: DELTABAR
TypaModal: DELTABAR 3200

Coppar bushar frunking aysem without tap-off autial
Ratings: e 1000 V, s 1000V, Uimp 8KV, In 3200 A at 50 Hz/ 3000 Aal 60 Hz.
low 100 kA - 108
Manufactured by: DELTA ELECTRIC
P. D Box No. 121 0BG
SHARIAH
UNITED ARAS EMIRATES (UAE)
Subject: Tipe tosts
Reguiremsnits IEC 60429-2, 3rd sd. 2000-03 and Amendmant A1 2005-08
Clouses: 821, 822 52.3, 824,825 827,820 8210.8212. 8213,
B3 14 ond 8216
Rumiarks: Clauses 8,28, .28 and 8 211 are not applicabis for this typa of product

This Test Cortificaie = granted on sccount of an examination by KEMA Criality, fre resulls of which
are lakd dawn i report na, 3301248 10 datad July 15, 2010

mmmmn nﬂmwulunmnllwm dlllpm*.ld wubimitied by e
does not

o it ey n;mmhmuwm
KEMA Quality

KEMA Quality B V.
Amhem, July 15, 2010

mm:mm:w
KEMA Cually B V. Uichisswag 110, 6812 AR Amhem P.0. Box 5185, 6302 ED Arvhem. The Neherlends
1-!\!39(?“1“ F o1 24 362 500 Sl fal

a D DEKRA company




DELTAB AR® MV/LV BUSWAY SYSTEMS

Cl-ause 8.2.1.8 : Thermal Cycling Test

Clause 8.2.1.3b : Verification of Temperature

Cta'lrse é.z.l.a : Verifitationof Temperature
rise Limits — Feeder Elements without
Tap-off Unit

Clause 8.2.2 : Verification of Dielectric Properties

Clause 8.2.3.2.3a : Verification of Short Circuit
Strength (lcc) - Feeder Elements without
Tap-off Unit

il

Clause 8.2.6 : Verification of Mechanical
Operation

Clause 8.2.3 : Verification of short Circuit
Strength

rise Limits — Feeder Elements with

Tap-off Unit

& - 1 Ir'l

’ﬂ, - o

N -

Clause 8.2.4.2 : Verification of effectiveness of
(lcw)— Feeder Elements without the Protective Circuit (lcw) — Feeder Elements
without Tap-off Unit

Tap-off Unit

Clause 8.2.4.2 : Verification of effectiveness of

Clause 8.2.4.2 : Verification of effectiveness of
the Protective Circuit (lcc) — Feeder Elements the Protective Circuit (lcc) — Feeder Elements
without Tap-off Unit

without Tap-off Unit

IP 6X

1P X8
Clause 8.2.7 : Verification of Degree of Protection — (Busbar)



®
DELTABAR  MV/LVBUSWAY SYSTEMS

L
TRACHKING INDEX TESTER

Clause 8.2.10 : Verification of Structural Strength
Clause 8.2.12 : Verification o Cushing Resistance

Clause 8.2.13 : Verification of Electrical Clause 8.2.14 : Verification Resistance to Clause 8.2.15 : Verification of Fire Resistance in
Characteristics of Busbar Trunking System Flame Propagation Building Penetration




®

TYPICAL INSTALLATION

Tap off Box

loint

Offset Elbow

Flatwise Elbow

/7 Feeder Length
. /7Edgewise Elbow

Adapter Box

Combination Elbow

Elbow Flange

Panel

Flange

Transformer

ATEX
Ex “d” : IS/IEC 60079-1:2007




OUR CLIENTS:-

P )_é_i
TAKREER

We Refine Right
\

;ﬂg_i*_-.i
ADNOC

£ TRANSCO

- p4nll g Jaall |§|.._lbq.'1| a4 pili
slolg elipg Sl sl dligdl = Abu Dhabi Transmission & Despatch Company

Federal Electricity & Water Authority %

(gsinl ) gy o 4] a3/
Zakum Development Company (ZADCO) Py .

AJGAS

ADMA

aPCO

Arabian Cooperative Company
Aseer KSA

DELTA ELECTRIC Ltd
Unit 21 Bonville Business Centre
BS4 5QR Bonville Road, Bristol
United Kingdom

Tel:- +44117 980 1903
deltauk@deltaelectric.ws

www.deltaelectric.ws

DELTABAR"

MV/LV BUSWAY SYSTEMS

A8 Ladl oliag ey pgss Als
Sharjah Electricity & Water Authority

ooy

(3o agys N g clulaell ag a6y
Abu Dhabi Company for Onshore Ol Operations (ADCO)

o .
SeHA € ) N
vosigasmll alaaill o gyl ds

Abu Dhabi Health Services Co.risc

DELTA ELECTRICFZE

P.0 Box:121080, SAIF Zone Sharjah
United Arab Emirates

Tel :-+971 6 5578823

Fax:-+971 6 5578824

| info@deltaelectric.ws
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