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1 General
This document is to be used in conjunction with the following document published by
the European Telecommunications Standards Institute (ETSI):

ETSI EN 300 132-2 V2.1.1 (2003-01)
Environmental Engineering (EE); Power supply interface at the input to
telecommunications equipment; Part 2: Operated by direct current (DC)

Issue 6 of BTNR2511 has been completely revised to augment the requirements of
ETSI EN 300 132-2. Its main purpose is to define the “fuse blowing” transient voltage
characteristics for conventional and RCSE power distribution systems.

This document is only to be used for –48Vdc power interfaces as defined in ETSI EN
300 132-2.

Issue 6 of BTNR2511 supersedes ALL previous issues of BTNR2511 and BTR2511.

2 Definitions
EQUIPMENT is the telecommunications equipment served by the power supply.
When equipment is a sub-rack, any rack wiring and distribution system within the
rack shall be deemed to form part of that equipment.

POWER SUPPLY is defined in ETSI EN 300 132-2

EQUIPMENT POWER INTERFACE (EPI) is defined as interface “A” in ETSI
EN 300 132-2

RADIAL CABLE SINGLE EARTH (RCSE) DISTRIBUTION SYSTEM is a
twin cable distribution system from a common point and having the return cables of
all cables connected to the equipment rack frames to create a voltage-stable plane
usable as a reference. This system is described in section 5.1 of this document.

CONVENTIONAL DISTRIBUTION SYSTEM means any system that is not an
RCSE system. Power distribution systems of this type are described in section 5.2 of
this document.

3 Power Equipment Interface
This is defined as interface “A” in ETSI EN 300 132-2.

Interface “A” is described in the Scope section of ETSI EN 300 132-2.

The normal location of Interface “A” within BT’s network is shown in appendix 8.3.
If Interface “A” is at a different point to that shown in issue 6 of BTNR2511, this
shall be specified by the design authority.

3.1 Voltage Polarity and Limits
Voltage polarity and limits are covered in the Requirements section of ETSI EN 300
132-2.
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4 Power Supply and Telecommunications Equipment
Requirements

Noise levels applied to interface “A” by telecommunications equipment and power
supplies is covered in ETSI EN 300 132-2.

5 Telecommunications Equipment Requirements
This section sets out BT’s specific requirements under the “Voltage Transients”
and “Recovery from voltage transients” sections of ETSI EN 300 132-2.

It outlines the different types of DC power distribution system used within BT’s
telecommunication network and specifies Fuse Blowing Transient (FBT)
characteristics for each of the systems described. Equipment performance under FBT
conditions is also stated

Note: The incidence of voltage transients due to fuse blowing is a rare isolated event
that is expected to be confined to periods of working party activity.

A description of the FBT phenomena is given in Appendix 8.1

Test circuits for checking conformity to the specified FBT characteristics are given in
figures 3 and 4 of appendix 8.2.

The Equipment Under Test (EUT) shall be subjected to five (5) FBT tests spaced by
an interval of not less than 10 minutes (to allow for thermal stability).

Equipment inrush current performance is covered in ETSI EN 300 132-2

5.1 RCSE power distribution systems
RCSE DC distribution systems were specifically designed for, and are only used in,
BT’s “System X” network switching units. RCSE design incorporates special features
to reduce the magnitude of voltage transients such as low-transient fuses, close-
coupled twin distribution cable and +ve / –ve distribution from a common location.
Early “System X” exchanges were fed from centralised power plants utilising large,
lengthy busbar runs. Later System X exchanges were powered from End-Of-Suite
(EOS) Power Equipment Racks (PERs).

5.2 Conventional Power Distribution Systems
DC power distribution systems other than RCSE are classified as conventional. A
conventional DC power distribution system does not incorporate any special design
features aimed at reducing stored energy and hence limiting the voltage transient
magnitude. For example, network element circuits are normally fused using standard
BS 88 pt2 HRC fuse links and the main supply cabling from the power source (PER)
to the circuit distribution point are not run together (not closely coupled).

Examples of conventional –48V d.c. power system configurations used within BT’s
network are shown in appendix 8.3
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5.2.1 Transient Disturbance Immunity – RCSE systems
Equipment connected to RCSE distribution systems shall withstand without damage,
or need for manual restoration, the series mode transient disturbance at interface “A”
shown in figure 1.

A stored energy level of 10J shall be assumed for RCSE power distribution systems.
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Figure 1 – FBT characteristic for RCSE DC power distribution systems
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5.2.2 Transient Disturbance Immunity – Conventional systems
Equipment connected to conventional power distribution systems shall withstand
without damage, or need for manual restoration, the series mode transient disturbance
at interface “A” shown in figure 2.

A stored energy level of 32J shall be assumed for all conventional power distribution
systems.
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Figure 2 – FBT characteristic for conventional DC power distribution systems

6 References

ETSI EN 300 132-2 Environmental Engineering (EE)
Power supply interface at the input to telecommunications
equipment;
Part 2: Operated by direct current (DC)

ETSI TR 100 283 Environmental Engineering (EE)
Transient voltages at interface “A” on telecommunications
direct current distributions
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7 History

Issue Date Amendment
1 Pre - 1981
2 July 1981 Complete revision to take account of BTNR 2512 and to include

wider voltage limits for equipment design.
3 June 1985 Voltage limits revised following introduction of rack mounted

power systems: narrowband noise and inrush current limits
brought into line with CEPT recommendations

4 May 1992 Incorporates requirements from European Telecommunications
Standards

5 Dec 1993 Requirements removed for conventional DC power distribution
systems, wide and narrow voltage limits

6 Jan 2003 Complete revision detailing BT’s specific Fuse Blowing
Transient voltage characteristics for RCSE and conventional DC
power distribution systems. This document is to be used in
conjunction with ETSI standard ETSI EN 300 132-2
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8 Appendices

8.1 The Fuse Blowing Transient

This document contains Fuse Blowing Transient (FBT) characteristics for
conventional and RCSE type DC distribution systems. There are two main parts of the
phenomena. When a fault occurs a voltage sag results, which is caused by fault
current flowing through resistive and inductive components of the distribution system.
During this period energy is stored within the inductive elements of the DC
distribution. When the protective device interrupts the fault current, a high voltage
transient is superimposed on to the DC distribution and the stored energy is released
back into the connected network equipment.

Under a network-element power fault condition, energy is stored in the circuit
inductance between the output of the power supply system (battery) and the point of
fault. However, it is the energy stored in the circuit between the power supply battery
and the fuse distribution board that is responsible for the transient over-voltage.
Energy stored in the circuit between the distribution fuse board and the network
element need only be considered if the network element is fused locally. This is the
case in many of the System X exchanges and hence close-coupled twin cable was
employed to reduce the circuit inductance. Local fusing is not always used, however,
due to difficulties in achieving discrimination between protective devices.

In both conventional and RCSE power distribution systems the circuit between the
power supply battery and the fuse distribution board can be formed from a short
length of 95mm2 copper cable (typically less than 6m), in the case of an EOS PER, or
from a much longer length of cable / busbar in the case of an Island (distributed) or
centralised power supply system. The inductance and hence energy storage capacity
of the latter system being far greater. With RCSE distribution systems special “Low-
transient” fuses are fitted in the fuse distribution board to control the rate at which the
stored energy is released and thus limit the transient over-voltage.

A more detailed explanation of transient voltages at interface “A” is given in ETSI
Technical Report ETSI TR 100 283

Note: BTNR2511 issue 6 assumes stored energy levels of 10J and 32J for RSCE and
conventional type power distribution systems respectively. However, work is in
progress to more accurately define the energy levels for power distribution systems
currently used within BT’s network.
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8.2 Fuse Blowing Transient conformance test circuits

Power
Supply

-48V
Battery

Transient
Generator EUTC1

C1 = 100uF 100V

Figure 3 – FBT test circuit for equipment connected to RCSE DC power distribution
systems

Power
Supply

-48V
Battery

Transient
Generator EUTC1

C1 = 100uF 100V

Figure 4 – FBT test circuit for equipment connected to conventional DC power
distribution systems



B
T 

N
et

w
or

k 
R

eq
ui

re
m

en
t f

or
 T

el
ec

om
m

un
ic

at
io

ns
 E

qu
ip

m
en

t (
Po

w
er

)
B

TN
R

25
11

 Is
su

e 
6

 
Pa

ge
 -1

1-

©
 B

rit
is

h 
Te

le
co

m
m

un
ic

at
io

ns
 p

lc

8.
3 

Ex
am

pl
es

 o
f c

on
ve

nt
io

na
l –

48
V 

d.
c.

 p
ow

er
 s

ys
te

m
s 

us
ed

 b
y 

B
T

6k
W

 r
ec

tif
ie

r 
m

od
ul

es
(1

25
A

 @
 4

8V
)

M
ax

 o
f 3

 r
ec

tif
ie

r
m

od
ul

es
 / 

ca
bi

ne
t

S
B

S
 3

90
 4

8V
ba

tte
ry

 s
tr

in
gs

+v
e

(E
ar

th
ed

)

-v
e

E
F8

0

20
A

32
A

B
S

88
F

us
e 

lin
ks

E
F8

0

10
0A

63
A

B
S

88
F

us
e 

lin
ks

E
m

er
so

n 
B

Z
A

10
3 

08
 "

R
ob

us
t"

 p
ow

er
 s

ys
te

m
 c

om
pr

is
in

g:
 -

 1
4 

x 
12

5A
 re

ct
ifi

er
 m

od
ul

es
- 

10
 s

tr
in

gs
 o

f S
B

S
 3

90
 V

R
LA

M
ax

 s
ys

te
m

 r
at

in
g:

 7
5k

W
 (

13
75

 @
 5

4.
5V

)

O
th

er
 -

48
V

 p
ow

er
 s

ys
te

m
s 

of
 th

is
 ty

pe
 in

cl
ud

e:
- 

In
ve

ns
ys

 ID
S

 "
M

id
i" 

 -
  M

ax
 s

ys
te

m
 ra

tin
g:

 5
0k

W
- 

In
ve

ns
y 

IX
S

 "
M

ax
i" 

- 
M

ax
 s

ys
te

m
 r

at
in

g:
12

0k
W

- 
B

T
 P

S
20

60
 -

 M
ax

 s
ys

te
m

 r
at

in
g 

10
9k

WE
xa

m
pl

e 
of

 -4
8V

 "
Is

la
nd

" 
po

w
er

 s
ys

te
m

 w
ith

 b
us

ba
r 

di
st

ri
bu

tio
n

E
ar

th
ba

r

+v
e

-v
e

-v
e

+v
e

In
te

rf
ac

e 
"A

"

In
te

rf
ac

e 
"A

"

N
et

w
or

k
E

le
m

en
ts

(s
ui

te
d)

In
te

rf
ac

e 
"A

" 
 a

t p
ow

er
in

pu
t t

er
m

in
al

s 
of

 e
ac

h
ne

tw
or

k 
el

em
en

t

N
ot

e:
 N

et
w

or
k 

el
em

en
ts

m
ay

 h
av

e 
tw

o 
po

w
er

fe
ed

s

A
pp

ro
x 

40
m

 o
f C

u 
bu

sb
ar

 (
ea

ch
 p

ol
e

co
m

pr
is

in
g 

tw
o 

6"
 x

 1
/2

" 
ba

rs
)

11
0m

m
 s

ep
ar

at
io

n 
be

tw
ee

n 
+v

e
an

d 
-v

e 
bu

sb
ar

 p
ol

es
B

us
ba

r 
ta

ke
-o

ff 
po

in
ts

. C
ab

le
fe

ed
s 

to
 E

F
80

 d
is

tr
ib

ut
io

n 
un

its

N
E

N
E

38
0A

C
irc

ui
t

br
ea

ke
rs

40
0A

 H
R

C
fu

se
 li

nk



B
T 

N
et

w
or

k 
R

eq
ui

re
m

en
t f

or
 T

el
ec

om
m

un
ic

at
io

ns
 E

qu
ip

m
en

t (
Po

w
er

)
B

TN
R

25
11

 Is
su

e 
6

 
Pa

ge
 -1

2-

©
 B

rit
is

h 
Te

le
co

m
m

un
ic

at
io

ns
 p

lc

1.
5k

W
 r

ec
tif

ie
r 

m
od

ul
es

(2
8A

 @
 5

4.
5V

)

S
B

S
 1

10
S

B
S

 1
30

C
hl

or
id

e 
3V

B
11

 4
8V

 b
at

te
ry

 s
tr

in
gs

+v
e

(E
ar

th
ed

)

-v
e

E
F

80

10
0A

63
A

B
S

88
F

us
e 

lin
ks

P
S

20
30

 e
nd

-o
f-

su
ite

 p
ow

er
 s

ys
te

m
S

in
gl

e 
ra

ck
 m

ax
 c

on
fig

ur
at

io
n 

co
m

pr
is

in
g

 - 
4 

x 
28

A
 re

ct
ifi

er
 m

od
ul

es
- 2

 b
at

te
ry

 s
tri

ng
s

M
ax

 s
ys

te
m

 ra
tin

g:
 4

.5
kW

 (8
4A

 @
 5

4.
5V

)

A
 m

ax
im

um
 o

f t
hr

ee
 P

S
20

30
 p

ow
er

 ra
ck

s 
ca

n 
be

co
nn

ec
te

d 
in

 p
ar

al
le

l (
m

ax
 s

ys
te

m
 ra

tin
g1

3.
5k

W
)

E
xa

m
pl

e 
of

 -4
8V

 E
nd

-o
f-

S
ui

te
" 

po
w

er
 s

ys
te

m
 (P

S
20

30
)  

us
in

g 
ca

bl
e 

di
st

ri
bu

tio
n 

an
d 

E
F8

0

N
et

w
or

k 
E

le
m

en
ts

(s
ui

te
d)

In
te

rf
ac

e 
"A

" 
 a

t p
ow

er
in

pu
t t

er
m

in
al

s 
of

 e
ac

h
ne

tw
or

k 
el

em
en

t

N
ot

e:
 N

et
w

or
k 

el
em

en
ts

m
ay

 h
av

e 
tw

o 
po

w
er

fe
ed

s

C
u 

Li
nk

s
32

A
 H

R
C

fu
se

 li
nk

sC
E

P

B
D

 1
01

A

+v
e

E
ar

th
 B

ar
 3

A

-v
e

+v
e

-v
e

In
te

rf
ac

e 
"A

"
32

A
N

E

N
E+v

e
-v

e

In
te

rf
ac

e 
"A

"
N

E+v
e

-v
e

In
te

rf
ac

e 
"A

"

35
m

m
 s

q
C

u 
(m

in
)

10
m

m
 s

q 
C

u

95
m

m
 s

q 
C

u

95
m

m
 s

q 
C

u

95
m

m
 s

q 
C

u

95
m

m
 s

q 
C

u

B
D

 1
01

A

B
D

 1
01

A
6m

m
 s

q 
C

u
2n

d 
E

F
80

2n
d 

E
F

80



B
T 

N
et

w
or

k 
R

eq
ui

re
m

en
t f

or
 T

el
ec

om
m

un
ic

at
io

ns
 E

qu
ip

m
en

t (
Po

w
er

)
B

TN
R

25
11

 Is
su

e 
6

 
Pa

ge
 -1

3-

©
 B

rit
is

h 
Te

le
co

m
m

un
ic

at
io

ns
 p

lc

2k
W

 r
ec

tif
ie

r 
m

od
ul

es
(4

2A
 @

 4
8V

)

+v
e

(E
ar

th
ed

)

-v
e

E
F8

0

10
0A

63
A

B
S

88
F

us
e 

lin
ks

In
ve

ns
ys

 "
M

id
i" 

 e
nd

-o
f-

su
ite

 p
ow

er
 s

ys
te

m
S

in
gl

e 
ra

ck
 m

ax
 c

on
fig

ur
at

io
n 

co
m

pr
is

in
g

 - 
6 

x 
42

A
 re

ct
ifi

er
 m

od
ul

es
- 5

 b
at

te
ry

 s
tri

ng
s

M
ax

 s
ys

te
m

 ra
tin

g:
 1

0k
W

 (1
83

A
 @

 5
4.

5V
)

A
 m

ax
im

um
 o

f t
w

o 
"M

id
i" 

po
w

er
 ra

ck
s 

ca
n 

be
 c

on
ne

ct
ed

 in
pa

ra
lle

l (
m

ax
 s

ys
te

m
 2

0k
W

)

E
xa

m
pl

e 
of

 -4
8V

 E
nd

-o
f-

S
ui

te
" 

po
w

er
 s

ys
te

m
 (I

nv
en

sy
s 

ID
S

 "
M

id
i"

) u
si

ng
 c

ab
le

 d
is

tr
ib

ut
io

n 
an

d 
E

F8
0

N
et

w
or

k 
E

le
m

en
ts

(s
ui

te
d)

In
te

rf
ac

e 
"A

" 
 a

t p
ow

er
in

pu
t t

er
m

in
al

s 
of

 e
ac

h
ne

tw
or

k 
el

em
en

t

N
ot

e:
 N

et
w

or
k 

el
em

en
ts

m
ay

 h
av

e 
tw

o 
po

w
er

fe
ed

s

10
0A

C
irc

ui
t

br
ea

ke
rs

In
te

rn
al

50
A

 H
R

C
fu

se
 li

nk
sC

E
P

B
D

 1
01

A

+v
e

E
ar

th
 B

ar
 3

A

-v
e

+v
e

-v
e

In
te

rf
ac

e 
"A

"
32

A
N

E

N
E+v

e
-v

e

In
te

rf
ac

e 
"A

"
N

E+v
e

-v
e

In
te

rf
ac

e 
"A

"

35
m

m
 s

q
C

u 
(m

in
)

10
m

m
 s

q 
C

u

*2
 x

18
5m

m
 s

q
C

u
95

m
m

 s
q 

C
u

95
m

m
 s

q 
C

u

B
D

 1
01

A

B
D

 1
01

A
*2

 x
18

5m
m

 s
q

C
u

* 
1 

x 
18

5m
m

 s
q

pe
r 

m
id

i r
ac

k

N
ot

e:
 B

D
10

1A
 m

ay
 n

ot
 b

e
us

ed
 w

he
re

 o
nl

y 
on

e 
E

F
80

 is
fit

te
d

6m
m

 s
q 

C
u

2n
d 

E
F

80

2n
d 

E
F

80

S
B

S
 C

11
6V

F
11

12
V

X
10

0
 4

8V
 b

at
te

ry
 s

tr
in

gs



B
T 

N
et

w
or

k 
R

eq
ui

re
m

en
t f

or
 T

el
ec

om
m

un
ic

at
io

ns
 E

qu
ip

m
en

t (
Po

w
er

)
B

TN
R

25
11

 Is
su

e 
6

 
Pa

ge
 -1

4-

©
 B

rit
is

h 
Te

le
co

m
m

un
ic

at
io

ns
 p

lc

2k
W

 r
ec

tif
ie

r 
m

od
ul

es
(4

2A
 @

 4
8V

)

+v
e

(E
ar

th
ed

)

-v
e

In
ve

ns
ys

 "
M

id
i" 

 e
nd

-o
f-

su
ite

 p
ow

er
 s

ys
te

m
S

in
gl

e 
ra

ck
 m

ax
 c

on
fig

ur
at

io
n 

co
m

pr
is

in
g

 - 
6 

x 
42

A
 re

ct
ifi

er
 m

od
ul

es
- 5

 b
at

te
ry

 s
tri

ng
s

M
ax

 s
ys

te
m

 ra
tin

g:
 1

0k
W

 (1
83

A
 @

 5
4.

5V
)

A
 m

ax
im

um
 o

f t
w

o 
"M

id
i" 

po
w

er
 ra

ck
s 

ca
n 

be
 c

on
ne

ct
ed

 in
pa

ra
lle

l (
m

ax
 s

ys
te

m
 2

0k
W

) p
er

 s
ui

te
. F

iv
e 

"M
id

i" 
po

w
er

ra
ck

s 
ca

n 
be

 c
on

ne
ct

ed
 in

 p
ar

al
le

l w
he

n 
us

ed
 a

s 
an

 is
la

nd
po

w
er

 s
ys

te
m

.

E
xa

m
pl

e 
of

 -4
8V

 E
nd

-o
f-

S
ui

te
" 

po
w

er
 s

ys
te

m
 (I

nv
en

sy
s 

ID
S

 "
M

id
i"

) u
si

ng
 c

ab
le

 d
is

tr
ib

ut
io

n 
an

d
"M

id
i"

 o
n-

bo
ar

d 
di

st
ri

bu
tio

n 
pa

ne
l 10

0A
C

irc
ui

t
br

ea
ke

rs

In
te

rn
al

50
A

 H
R

C
fu

se
 li

nk
s

S
B

S
 C

11
6V

F
11

12
V

X
10

0
 4

8V
 b

at
te

ry
 s

tr
in

gs

N
E+v

e
-v

e

In
te

rf
ac

e 
"A

"
N

E+v
e

-v
e

In
te

rf
ac

e 
"A

"

32
A

63
A

M
in

itu
re

 c
irc

ui
t

br
ea

ke
rs

N
et

w
or

k 
E

le
m

en
ts

(s
ui

te
d)


