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6ZLWFKLQJ�6\VWHPV

Type: 63& Size: �����OLQHV�������WUXQNV

,WHP 3XUFKDVLQJ
&RVW

7D[HV ,QVWDOODWLRQ 7RWDO
,QYHVWPHQW

5HSODFH�
PHQW

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

6XEVFULEHU
6WDJH

���� 3.4 1.7 22.1 2.2 8.5 ����

,QOHW ���� 2.1 1.1 14.0 1.4 5.4 ����

2XWOHW ���� 2.1 1.1 14.0 1.4 5.4 ����

$QDORJ
WUXQN

���� 9.9 5.0 64.2 6.4 24.6 ����

'LJLWDO
WUXQN

��� 2.0 1.0 12.8 1.3 4.9 ����

&RPPRQ
HTXLSPHQW

���� 658 329 4274 434 1644 ����

(Taxes) = 20% of purchasing cost

(Installation) = 10% of purchasing cost

(Total investment) = Purchasing cost + Taxes + Installation

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate



- 2 -

6ZLWFKLQJ�6\VWHPV

Type: 63& Size: ������OLQHV��������WUXQNV

,WHP 3XUFKDVLQJ
&RVW

7D[HV ,QVWDOODWLRQ 7RWDO
,QYHVWPHQW

5HSODFH�
PHQW

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

6XEVFULEHU
6WDJH

���� 3.4 1.7 22.1 2.2 8.5 32.8

,QOHW ���� 2.1 1.1 14.0 1.4 5.4 20.8

2XWOHW ���� 2.1 1.1 14.0 1.4 5.4 20.8

$QDORJ
WUXQN

���� 9.9 5.0 64.2 6.4 24.6 95.2

'LJLWDO
WUXQN

��� 2.0 1.0 12.8 1.3 4.9 19.0

&RPPRQ
HTXLSPHQW

����� 6000 3000 39000 3865 15000 57965

(Taxes) = 20% of purchasing cost

(Installation) = 10% of purchasing cost

(Total investment) = Purchasing cost + Taxes + Installation

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate
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6ZLWFKLQJ�6\VWHPV

Type: 63& Size: ������OLQHV��������WUXQNV

,WHP 3XUFKDVLQJ
&RVW

7D[HV ,QVWDOODWLRQ 7RWDO
,QYHVWPHQW

5HSODFH�
PHQW

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

6XEVFULEHU
6WDJH

���� 3.4 1.7 22.1 2.2 8.5 32.8

,QOHW ���� 2.1 1.1 14.0 1.4 5.4 20.8

2XWOHW ���� 2.1 1.1 14.0 1.4 5.4 20.8

$QDORJ
WUXQN

���� 9.9 5.0 64.2 6.4 24.6 95.2

'LJLWDO
WUXQN

��� 2.0 1.0 12.8 1.3 4.9 19.0

&RPPRQ
HTXLSPHQW

����� 8429 4214 54788 5571 21072 81432

(Taxes) = 20% of purchasing cost

(Installation) = 10% of purchasing cost

(Total investment) = Purchasing cost + Taxes + Installation

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate
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6ZLWFKLQJ�6\VWHPV

Type: $QDORJ Size: ������OLQHV��������WUXQNV

,WHP 3XUFKDVLQJ
&RVW

7D[HV ,QVWDOODWLRQ 7RWDO
,QYHVWPHQW

5HSODFH�
PHQW

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

6XEVFULEHU
6WDJH

���� 2.7 2.7 19.0 1.9 10.9 31.8

,QOHW ��� 1.4 1.4 9.8 1.0 5.6 16.4

2XWOHW ��� 1.4 1.4 9.8 1.0 5.6 16.4

$QDORJ
WUXQN

���� 3.6 3.6 25.2 2.6 14.4 42.2

&RPPRQ
HTXLSPHQW

���� 1172 1172 8204 829 4688 13721

(Taxes) = 20% of purchasing cost

(Installation) = 20% of purchasing cost

(Total investment) = Purchasing cost + Taxes + Installation

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate
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6ZLWFKLQJ�6\VWHPV

Type: $QDORJ Size: �����OLQHV��������WUXQNV

,WHP 3XUFKDVLQJ
&RVW

7D[HV ,QVWDOODWLRQ 7RWDO
,QYHVWPHQW

5HSODFH�
PHQW

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

6XEVFULEHU
6WDJH

���� 2.7 2.7 19.0 1.9 10.9 31.8

,QOHW ��� 1.4 1.4 9.8 1.0 5.6 16.4

2XWOHW ��� 1.4 1.4 9.8 1.0 5.6 16.4

$QDORJ
WUXQN

���� 3.6 3.6 25.2 2.6 14.4 42.2

&RPPRQ
HTXLSPHQW

���� 684 684 4788 487 2736 8011

(Taxes) = 20% of purchasing cost

(Installation) = 20% of purchasing cost

(Total investment) = Purchasing cost + Taxes + Installation

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate
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5HPRWH�6XEVFULEHU�8QLW

,WHP 3XUFKDVLQJ
&RVW

7D[HV ,QVWDOODWLRQ 7RWDO
,QYHVWPHQW

5HSODFH�
PHQW

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

568���� ���� 240 120 1560 159 600 2319

568���� ���� 410 205 2665 271 1025 3961

568����� ���� 1040 520 6760 687 2600 10047

568����� ���� 1600 800 10400 1057 4000 15457

(Taxes) = 20% of purchasing cost

(Installation) = 10% of purchasing cost

(Total investment) = Purchasing cost + Taxes + Installation

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate
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/LQH�&RQFHQWUDWRU

Capacity: ����OLQHV������WUXQNV

,WHP 3XUFKDVLQJ
&RVW

7D[HV ,QVWDOODWLRQ 7RWDO
,QYHVWPHQW

5HSODFH�
PHQW

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

%DVLF�FRVW ���� 210 178 1438 251 630 2319

6XEV�XQLW
IRU����VXEV

�� 14 12 96 16.8 42 155

/LQH�XQLW
IRU���
WUXQNV

�� 4.4 3.8 30.2 5.3 13.2 48.7

,QWHUIDFH
IRU�FDUULHU
V\VWHP
����WUXQNV�

��� 140 120 960 168 420 1548

(Taxes) = 20% of purchasing cost

(Installation) = 17% of purchasing cost

(Total investment) = Purchasing cost + Taxes + Installation

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate
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&RVW�RI�FDEOHV

Type: %XULHG�&DEOH Mean size : ∅  0.4 150 pairs
∅  0.6  70 pairs
∅  0.8  50 pairs
∅  1.0  30 pairs

,WHP 3XUFKDVLQJ
&RVW

'LJJLQJ

�GXFWV�

-RLQWLQJ

6XSHUY�

0LVFH�
ODQHRXV

7RWDO
,QYHVWPHQ

W

5HSODFH�
PHQW

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

∅����� ��� 1200 260 50 2044 75 107 2226

∅����� ��� 1200 300 85 2052 75 93 2220

∅����� ��� 1200 380 100 2315 85 127 2527

∅����� ��� 1200 300 100 2246 83 129 2458

0HDQ�VL]H )LOO�DW�UHOLHI 3UHVHQW�:RUWK

SHU�SDLU�DW�I�D�U�

∅����� 150 pairs 85 % 17.4

∅����� 70 pairs 85 % 37.3

∅����� 50 pairs 90 % 56.1

∅����� 30 pairs 95 % 86.2

(Total investment) = Purchasing cost + Digging + Jointing + Miscellaneous

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate
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&RVW�RI�&DEOHV

Type: &DEOH�LQ�'8&7 Mean size : ∅  0.4 300 pairs
∅  0.6 300 pairs
∅  0.8 750 pairs

,WHP 3XUFKDVLQJ
&RVW

'LJJLQJ

�GXFWV�

-RLQWLQJ

6XSHUY�

0LVFH�
ODQHRXV

7RWDO
,QYHVWPHQW

5HSODFH�
PHQW

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

∅����� ��� 1100 361 100 2284 84 144 2513

∅����� ���� 1100 496 120 3056 113 268 3437

∅����� ���� 1100 972 486 7422 275 972 8669

∅�����/ ���� 1100 1000 500 7707 284 1021 9013

0HDQ�VL]H )LOO�DW�UHOLHI

�I�D�U��

3UHVHQW�:RUWK

SHU�SDLU�DW�I�D�U�
�3:�SDLU�DW�I�D�U��� �

3:
0HDQ VL]H I D U( ) ( . . . )×

∅����� 300 pairs 80 % 10.5

∅����� 300 pairs 80 % 14.3

∅����� 750 pairs 90 % 12.8

∅�����/ 750 pairs 90 % 13.4

(Total investment) = Purchasing cost + Digging + Jointing + Miscellaneous

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate
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3&0

Capacity: ���FLUFXLWV

,WHP 3XUFKDVLQJ
&RVW

7D[HV ,QVWDOODWLRQ 7RWDO
,QYHVWPHQW

5HSODFH�
PHQW

�LQILQLWH�

0DLQWHQ�
DQFH

7RWDO
3UHVHQW
:RUWK

7HUPLQDO ��� 170 127.5 1147 361 425 1933

6LJQDOOLQJ
,QWHUIDFH
8QLW

��� 60 45 405 127 150 682

/7(� ��� 34.4 26 232 73 86 391

5HJHQHUDWRU

�RQH�ZD\�

�� 3 2.2 20.2 6.5 7.5 34

5HJHQHUDWRU
KRXVLQJ

����UHSHDWHUV�

��� 30 22.5 202.5 63.6 75 340

(Taxes) = 20% of purchasing cost

(Installation) = 15% of purchasing cost

(Total investment) = Purchasing cost + Taxes + Installation

(Replacement) =
(Total investment)

(1 i)T 1+ −

(Maintenance) u

L
 ×  (Purchasing cost)

(Present Worth) (Total investment) + (Replacement) + (Maintenance)

7� ����\HDUV Service life of plant

X� ��� Annual operating plus maintenance cost in relation to purchasing cost

L� ���� = Interest rate
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&RVW�RI�%XLOGLQJV

1HZ�%XLOGLQJV 6L]H�LQ�P� &RVW

��� �����

���� �����

���� ������

���� ������

([WHQVLRQV 6L]H�LQ�P� &RVW

��� �����

��� �����

��� �����

��� �����

&RQYHUVLRQ�RI�6XEVFULEHU�/LQHV�WR�%XLOGLQJ�6L]H

$QDORJXH
([FKDQJHV

6XEVFULEHUV )ORRU�VSDFH
�LQ�P�

����� ���

����� ���

����� ����

63&
([FKDQJHV

6XEVFULEHUV )ORRU�VSDFH
�LQ�P�

����� ���

����� ���

����� ���

����� ���

����� ���

����� ���



- 12 -

3DUDPHWHUV�RI�7HOHFRPPXQLFDWLRQ�&DEOHV

8QORDGHG &RQGXFWRU
VL]H
�PP�

&DSDFLWDQFH

�Q)���NP�

/RRS
UHVLVWDQFH
�Ω���NP�

/RVV�DW
����+]
�G%���NP�

7\SH

��� �� ��� ���� 8��'

��� �� ��� ��� 8��'

��� ���� �� ���� 8��'

��� ���� �� ���� 8��'

An approximate formula for the calculation of the loss of the pairs providing very good results in the
voice band ( 0 - 4 kHz ) is:

D I5&= π  in Neper / km

/RDGHG &RQGXFWRU
VL]H
�PP�

&DSDFLWDQFH

�Q)���NP�

/RRS
UHVLVWDQFH
�Ω���NP�

/RVV�DW
����+]
�G%���NP�

7\SH

��� ���� �� ���� 8��'

The calculation the loss in the voice band is performed throgh the formula:

D
5 6&

/
S

=
2

 in Neper / km

S = 1.83 km

Lp = 88mH

R = Loop resistance

C = Capacitance of the pair

f = Frequency in Hz ( 800 Hz )

U = Underground cable

D = Cable in duct

6LJQDOOLQJ�5HTXLUHPHQWV

6XEVFULEHU
ORRS�UHVLVWDQFH

7UXQN
ORRS�UHVLVWDQFH

63& �����Ω �

$QDORJXH �����Ω �����Ω


