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THE INVENTION This invention relates to a structure of a power switchgear
containing therein a switch and a disconnector. SUMMARY OF THE INVENTION
Fig. 11 is a sectional side .view showing the structure of a conventional
switchgear: In the figure, 1 is a case body of the switchgear, 2 is a front
door, 3 is a rear door, 4 are bus conductors, 5 are insulators for
supporting bus conductors 4, 6 is a CT (current transformer), 7 is a
connection conductor for connecting between the bus conductors 4 and the CT
6 and 8 is an interrupter in the connected state, which moves to the
position shown by dashed lines on the left in the figure when drawn out. 8a
are terminals for the interrupter 8, 9 is a stationary terminal supported
by the insulator 10, 11 is a connection conductor connecting between the CT
6 and the stationary terminal 9, 12 is a disconnector, 13 is a connection
conductor connecting the stationary terminal 9 and the disconnector 12) 14
is a cable for connecting to a load, 15 is a cable head which becomes a
connection portion to the cable 14, 15a is a field moderation metal
disposed at the top portion of the cable head 15 and 16 is a connection
conductor for connection the disconnector 12 and the cable head 15. Also,
this switchgear is partitioned into a bus bar compartment 17 for housing
the bus conductors 4, an interrupter compartment 18 for housing the
interrupter 8, a disconnector compartment 19 for housing the disconnector
12, a cable compartment for housing the cable 14 and a controller
compartment positioned behind the front door. The conventional switchgear
which has the above-described structure has its main circuit current path
of substantially U-shape and the total length is long, so that a
predetermined insulating space must be maintained around the main circuit,
and since the main circuit is long and contains many connection    O ~r SEP
2002  portion a large heat Generates during the operation sc that a lame
case body was needed. 'I Therefore ire s"I,:pinC efficiency to the Install
sit= is low and the electric ic chamber In which t;-.= the switchgear IS t0
be installed must be large SUMMARY OF THEINVENTION Accordingly the present
invention has be=n mace in order to solve the above problem or the
conventional switchgear and has as its object the provision - c of a
disconnector unit that is compact and short in the main circuit length and
small in heat generation. ' According to the present invention, there is
provided a switchgear comprising a cable compartment; 



a bus condutor compartment for housing bus conductors arranged at the upper
portion or a cable compartment; ' an interrupter compartment disposed at
the boundary portion between said bus conductor compartment and said cable
compartment to Intrude from the front; an upper insulating partition wall
disposed in the upper half portion of said interrupter compartment for
defining a partition between said bus conductor compartment and having a
penetration hole through which the terminal of said interrupter can pass; a
lower insulating partition wall disposed in the lower half portion of said
interrupter compartment for defining a partition between said cable
compartment and having a window through which the terminal of said
interrupter can pass; a first stationary terminal and a second stationary
terminal for contacting with or separating from the switch arranged on the
bus conductor compartment side and the cable compartment side of said upper
insulating partition wall and said lower insulating partition wall; and a
disconnector of which movable contact is capable of contacting with or
separating from said first stationary terminal and said second stationary
terminal; wherein a cable head is disposed at the tip or the cable raised
from the below,   Q lr ;CEP 2002 the movable contact of the disconnector is
mounted to the top portion of the cable head and wherein said movable
contact is capable of contacting with or separating from the first
stationary terminal and the second stationary terminal Preferably,in
accordance with the invention,an electrical insulating plate is disposed at
the side portion of the contacting portion between said first stationary
terminal and the secondary terminal and the movable contact of the
disconnector to provide a partition with respect to the neighbouring phase
and the ground A cable head may be disposed at the tip of the cable raised
from the below,the movable contact of the disconnector is mounted to the
top portion of the cable head and wherein said movable contact of said
diaconnector is operable into three positions of a connected position in
which it is connected to the first 



stationary terminal or the secind stationary terminal a disconnected
position in which it is separated by a predetermined distance from the
first stationary terminal or the second stationary terminal and grounded
position in which it is connected to the grounding terminal  BRIEF
DESCRIPTION OF THE DRAWINGS The present invention will become more readily
apparent from the  following detailed descriptionof the preferred
embodiment taken in conjunction with the accompanying drawings,in which Fig
1 is a cross sectional view of a switchgear of the first embodiment of   O
~ SEP 2002 4 the present invention; Fi g. 2 is a partial section al rear
view as viewed in the direction of arrow A of Fig. 1; . Fig. 3 is a partial
sectional plan view as viewed in the direction of arrow B of Fig. 2; Fig. 4
is a partial sectional rear view as viewed in the direction of arrow C of
Fig. 2; Fig. 5 is a partial sectional side view illustrating the details of
the cable head and the disconnector of Fig. 4; Fig. 6 is a partial plan
view as viewed in the direction of arrow D of Fig. 5; Fig. 7 is a partial
sectional side view illustrating the arrangement of the barrier of Fig. 4;
Fig. 8 is a partial plan view as viewed in the direction of arrow E of Fig.
1; Fig. 9 is a partial plan view as viewed in the direction of arrow F of
Fig. 1; Fig. 10 is a plan view of Fig. 1; and Fig. 11 is a sectional side
view showing a conventional switchgear. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS Fig. 1 is a sectional side view of
a switchgear of the first embodiment of the present invention, in which 1
is a case body of the switchgear, 2 is a front door, 4 are bus conductors
extending in perpendicular to the plane of figure 1, 5 are insulators for
supporting bus conductors 4 and are supported by support members (not
shown). 8 are interrupters of the draw out type illustrated in the
connected state in Fig. 1. The interrupters 8 can be drawn out to the
position shown by dashed lines on the left portion of the figure during the
main circuit inspection. 8a are terminals for the interrupters 8 for
separably connecting to a bus conductor side stationary terminal 22 (a
first stationary terminal) and a disconnector side stationary terminal 23
(a second stationary terminal). 24 is a connection conductor connecting the
bus conductor 4 and the stationary terminal 22, 14 is a cable, 25 is a
cable head which is a connection portion to the cable 14. 26 is a
disconnector having a pivot point on the cable head 25 and capable of
contacting with and separating from the stationary terminal 23 or the
ground terminal 27. Also) 28 is an operating mechanism for the disconnector
26 disposed in the one side of the case body as viewed from the front door
3 side   0 4 S E P 2002 5 and connected to the disconnector through the
operating link mechanism (not shown). This switchgear is partitioned into a
bus bar compartment 17 for housing the bus conductors 4) an interrupter
compartment 18 for housing the interrupter 8, a cable compartment for
housing the cable 14, a controller compartment 21 for housing controllers
(not shown) and a heat dissipating duct 29 for releasing heat and pressure
from the interrupter compartment 18. The maintenance and the inspection of
the switchgear of this embodiment are carried our as for the bus conductor
compartment 17 from the above of the case body 1 with an inspection cover
30 removed from the upper portion. Also, as for the interrupter compartment
18, the inspection and maintenance are carried out with the front door 3
opened and the interrupter 8 drawn out to the drawn out position shown by
the dashed lines or with the switchgear taken out outside. The cable
compartment 20 can inspected from the front door 3 side with the inspection
cover 31 removed. Fig. 2 is a partial sectional rear view as viewed from
the left of Fig. 1 (in the direction of the arrow A), Fig. 3 is a partial
sectional plan view as viewed in the direction of the arrow B of Fig. 2 and
Fig. 4 is a partial sectional side view as viewed in the direction of arrow
C of Fig. 2. In the figure, 32 is a lower insulating partition wall
partitioning between the interrupter compartment 18 and the cable
compartment 20, 33 is an upper insulating partition wall partitioning
between the interrupter compartment 18 and the bus conductor compartment
17, the insulating partition walls 32 and 33 are disposed in an abutting
state at the position S of Fig. ' 2. The lower insulating partition wall 32
comprises a partition wall 32g partitioning between the interrupter
compartment 18 and the cable compartment) annular insulating walls 32a in
the form of cylinders extending at the corresponding positions of each of
the three phases toward the interrupter compartment 18 from the partition
wall 32g and each defining therein a through hole communicating the
interrupter compartment 18 and the cable compartment 20, plate-like
insulating walls 32b disposed between the annular insulating walls 32a or
between the annular insulating wall 32a and the ground, upper insulating
walls 32c defining a prism-like insulating wall projecting from the
partition wall 32g toward the cable compartment 20 to surround each of
three phases, vertical insulating walls 32e partitioning between the lower
insulating wall 32d and each ~r.~"~.~"   0 ~ SEP 2002 s phase and the
ground, and an insulating support portion 32f transversely extending at the
central portion of the prism-like insulating walls) The upper insulating
partition wall 33 is symmetric to the lower insulating wall 32 about the
symmetry line of the abutting portion S shown in Fig. 2. The distance to
the tip of the lower insulating wall 32d from the insulating wall 32g is
slightly shorter than the upper insulating wall 32c, resulting in an easy
conductor connection from the movable contact of the disconnector 26 or
from the bus conductors 4. The disconnector 26 will now be described as to
it structure. In Fig. 2, the electrically conductive support portion 26a
mounted to the top portion of the cable head 25 has a pivot shaft 26b,
which pivotally support the movable contacts i 26c mounted on the both
sides of the support portion. The pivot shaft 26b has a spring on one end
so that the movable contact 26c is always urged to bring the movable
contact 26c into contact under a predetermined pressure with the support
portion 26a. 26d is a pressure contact portion which has substantially the
same structure as the pivot shaft 26b (a spacer 26e is inserted instead of
the support portion 26a) and disposed in the vicinity of the tip of the
movable contact 26c, so that the movable contacts 26c are urged to be
brought into pressure contact under a predetermined contact pressure with
the stationary terminal 23 of the disconnector or the ground terminal 27.
It is to be noted that the pressure contact portion 26d is not illustrated
in Fig. 4. The detailed explanation of the operation of the disconnector 26
and the structure of the cable head 25 will now be made in conjunction with
Figs. 5 and 6. 23c are stationary terminals of the disconnectors 26 each
securely mounted to the insulating support portion 32f of the lower
insulating partition wall 32. The stationary terminal 23c has connected at
the upper contact portion the terminals 8a of the interrupters 8 and has
connected at the central vertical portion the movable contact 26c of the
disconnector 26. That is) through the small stationary terminals 23c, the
interrupters 8 and the disconnectors 26 are brought into contact with and
separated from each other. The movable contact 26c of the disconnector 26
is driven by a drive mechanism (not shown) into three positions of a
connected position G (main circuit connected), a disconnected position H
(main circuit opened) and a grounded position I (cable grounded). In the
grounded position I) a grounding electrode 27 supported by the support 1 a
is connected to the movable contact 26c, whereby the cable 14 is grounded.
The disconnectors   0 ~+ S E P 2002  



26 are disposed in parallel for the three phases as shown in Fig. 3. Thus,
the stationary terminal 23 which is a small piece connects the terminal 8a
of the interrupter (the stationary terminal on the switchgear side which
contacts and separate from the terminal 8a of the interrupter) and the
stationary terminal 23 is used as the stationary terminal directly
contacting with the movable contact 26c of the disconnector 26 and the
pivot shaft 26b of the disconnector 26 is disposed at the top portion of
the cable head 25, so that no connecting conductor is needed, allowing the
main circuit arrangement to be very simple. Since the main circuit as a
whole is arranged in a compact design, the main circuit length is shortened
and since the number of the connection portions are decreased, the heat
generation due to the current flow can be suppressed to be small. Also, on
the side of the bust conductors 4, the connection to the terminal 8a of the
interrupter can be made by'.the small piece stationary terminals 22 and the
stationary terminal 22 is connected to the connection conductor 24, so that
overall size of the main circuit can be made compact. The cable head 25 is
mounted to the support 1 b supported from the case body 1 and comprises a
cylindrical insulating support 25a having around its outer circumference
sheds for obtaining a large surface flash over insulating distance to
ground and having at its central portion a bore 25b downwardly open for
allowing the cable 14 to be inserted therein, a core conductor 25d
electrically connected to the support portion 26a and having at it lower
portion a bore 25c continuous to the bore 25b, and an annular insulating
wall 25f surrounding the outer circumference of the support portion 26a.
When the cable 14 is to be connected, an end of the cable 14 is inserted
from the bottom portion of the cable head 25, the cable 14 being a
conductor 14a covered with the insulation 14b and the end portion has the
conductor 14 projected from 'the tapered portion 14c of the insulation like
a pencil. The tip of the conductor 14a of the cable 14 is inserted into the
bore 25b formed in the bottom of the core conductor 25d to bring it into a
contact with the sliding contacts 25f disposed within the bore 25c. When
the cable 14 is inserted into the cable head 25, the tapered portion 14c of
the cable 14 is brought into contact with the tapered portion of the bore
25b of the cable head 25 and held at the predetermined connected position,
and the projection portion 14d projected from the outer circumference
portion of the cable 14 is held by an annular holding ring   0 ~r SEP 2002
s 35 which is secured by bolts 36 thereby firmly held at position. Fig. 6
is a partial plan view as viewed from the direction D of Fig. 5 and
illustrates its main portion of the _ switchgear. 25g is a notch provided
in the annular insulating wall 25e from which a portion of the wall that
otherwise will interfere with the movable contact am 26g of the
disconnector 26. Since the annular insulating wall 25e is thus disposed
around the mounting portion of the disconnector 26 at the top portion of
the cable head 25, the projection portion of the support portion 26b of the
disconnector 26 is covered by it) whereby the inter-phase and ground
insulating distance can be made short, resulting in small width and depth
dimensions of the switchgear. Fig. 7 is a partial sectional side view
illustrating the arrangement of the barrier of Fig. 4, the barrier 34 being
shown by a hatched area. With the barrier 34 thus arranged, even when the
movable contact arm 26c of the disconnector 26 is moved between the
connected position, the disconnected position and the grounded position,
the space insulating distance between the phases and to the ground in the
sideward direction, so that the width dimension of the switchgear can be
made small. 37 is a grounded metal partition wall partitioning between the
bus conductor compartment 17 and the cable compartment 20. The plan view of
the arrangement of the barrier 34 is shown in Fig. 3. Fig. 8 is a partial
plan view as viewed in the direction of arrow E of Fig. 1. 38 is a current
transformer, which has combined two half-current transformers 38a and 38b
disposed to surround the outer circumference of the cable 14. Also, it is
disposed around the risen portion of the cable 14 as shown in Fig. 1. Thus,
when the cable 14 is to be risen, the height of the rising portion of the
cable 14 need be not less than about 80 cm from the floor surface of the
switchgear, so that this portion has been a space of a low occupation
factor as seen from the conventional design shown in Fig. 11. Contrary to
this, by positioning the penetration type current transformer 38 on the
rising portion of the cable 14, this space can be efficiently utilized and
the need for preparing a space for the installation of the current
transformer somewhere else is eliminated. Further, since the connecting
conductors 7 and 11 are not necessary, the insulating spaces around these
conductors are not needed, whereby the length of the main circuit can be
made short and the heat generation loss can be made small. ,~ ~~YFe  



O~SEPZ~2 9 Further, 39 is a support for the current transformer, on which
combined two halves 38a and 38b of the current transformer are placed and
combined on the support 39 into a ring and secured to the support 39. Since
the current transformer 38 is divided-type having transformer halves 38a
and 38b, the assembly can be carried out within a narrow space and the
disassembly of the device can be easily achieved at the time of failure.
Fig. 9 is a partial plan view as viewed in the direction of arrow F of Fig.
i) as viewed behind the bus conductor compartment 17, in the figure, the
left portion being top and the right portion being bottom. In the figure, 1
c is a support held by the case body 1 and 5 is an insulator supported by
the support 1 c. Two bus conductors 4 for two phases out of three bus
conductors 4 for the three phases disposed side-by-side and in parallel are
arranged so that the width direction surfaces are upwardly directed arid
the remaining one bus conductor 4 is arranged with the thickness direction
surfaces directed upward. The connecting conductors 24 are secured with the
connection portion 24b on one side connected to the stationary terminal 22.
Also, each bus conductors 4 are supported by a single insulator 5 and the
connecting portion 24a of the connecting portion 24. The length of each
bust conductor 4 is slightly shorter than the width of the switchgear, the
connection to the bus conductors 4 of the neighboring switchgear is made by
means of connecting piece (not shown) disposed across the bus conductors.
These connection and inspection operations on the bus conductors 4 are
carried out from the above the switchgear with the inspection cover 30,
which is shown in the plan view (Fig. 10) which is a view of Fig. 1 as
viewed from the above, removed. As has been described, since two point
fastening can be realized by supporting the bus conductors 4 by a single
insulator 5 and a single connecting conductor 24, the number of the parts
needed for supporting the bus conductors can be reduced. Also, three bus
conductors 4 are arranged so that two bus conductors 4 are disposed with
the width direction surfaces upwardly directed and in the front portion of
the upper space of the switchgear and that the other one is disposed with
the thickness direction surfaces directed upward in the deepest portion of
the upper space. Therefore, the depth dimension of the switchgear can be
made small as compared to the case where three bus conductors 4 are
disposed with their width direction surfaces upwardly directed and the
assembly ,.... ..   0 ~+ SEI' 2002 10 and inspection from the above of the
switchgear can be easily achieved. With the above arrangement, the
inspection and maintenance can be carried out from the above of the
switchgear as for the bus conductor chamber 17 and the from the front of
the switchgear as for the cable compartment 20. Therefore, a space behind
the switchgear is not necessary, enabling the space necessary for
installation of the switchgear to be small. While the description has been
made in terms of a draw out type interrupter as an example of a switch, the
switch is not limited to the draw out type switch but may be of the
stationary type as long as it is connected to the first stationary terminal
22 and the second stationary terminal 23. Also, the switch has been
explained as being an interrupter, it may be a contactor or a load switch.
As has been described, the switchgear of the present invention comprises a
first stationary terminal and a second stationary terminal disposed in pair
on a main circuit extending from a bus conductor to a cable to separate the
main circuit, a switch disposed between the first stationary terminal and
the second stationary terminal for switching on and off the main circuit;
and a disconnector capable of contacting with or separating from the first
stationary terminal or the second stationary terminal for switching on and
off the main circuit. Therefore, a compact switchgear that is small in the
number of parts and short in the main circuit length can be obtained. The
present invention also resides in a switchgear comprising a first
stationary terminal and a second stationary terminal disposed in pair on a
main ' circuit extending from a bus conductor to a cable to separate the
main circuit, a draw out type switch capable of contacting with or
separating from one of the first stationary terminal and the second
stationary terminal between the first stationary terminal and the second
stationary terminal for switching on and off the main circuit, and a
disconnector capable of causing its movable contact to contact with or
separate from the other of the first stationary terminal and the second
stationary terminal for switching on and off the main circuit. Therefore, a
compact switchgear that is small in the number of parts and short in the
main circuit length can be obtained. The first stationary terminal and the
second stationary terminal may be disconnecting portion terminals which
contact with and separate from the main circuit terminal of the draw out
type switch. Therefore, a switchgear that is small .,....tdrw.~n.:   O ~
SEP 2~Z 11 



in the number of connection portions and in heat generation can be
obtained. The switchgear of the present invention may comprise a cable
compartment, a bus conductor compartment for housing bus conductors
arranged at the upper portion of a cable compartment with their back faces
in alignment, an interrupter compartment disposed at the boundary portion
between the bus conductor compartment and the cable compartment to intrude
from the front, an upper insulating partition wall disposed in the upper
half portion of the interrupter compartment for defining a partition
between the bus conductor compartment and having a penetration hole through
which the terminal of the interrupter can be pass, a lower insulating
partition wall disposed in the lower half portion of the interrupter
compartment for defining a partition between the cable compartment and
having a window through which the terminal of the interrupter can be pass,
a first stationary terminal and a second stationary terminal for contacting
with or separating from the switch arranged on the bus conductor
compartment side and the cable compartment side of the upper insulating
partition wall and the lower insulating partition wall, and a disconnector
of which movable contact is capable of contacting with and separating from
the first stationary terminal and the second stationary terminal.
Therefore, a compact switchgear that is short in the main circuit length
and small in heat generation can be obtained. A cable head may be disposed
at the tip of the cable raised from the below, the movable contact of the
disconnector may be mounted to the top portion of the cable head and the
movable contact may be capable of contacting with or separating from the
first stationary terminal and the second stationary terminal. Therefore, a
compact switchgear that is short in the main circuit length and small in
heat generation can be obtained. The electrical insulating plate may be
disposed at the side portion of the contacting portion between the first
stationary terminal and the second stationary terminal and the movable
contact of the disconnector to provide a partition with respective to the
neighboring phases and the ground. Therefore, a compact switchgear that- is
narrow in the width can be obtained. A cable head may be disposed at the
tip of the cable raised from the below, the movable contact of the
disconnector may be mounted to the top portion of the cable head and the
movable contact of the disconnector may be operable into three positions of
a connected position in which it is connected to the first ,~. a~   O ~ S E
P 202 12 stationary terminal or the second stationary terminal, a
disconnected position in which it is separated by a predetermined distance
from the first stationary terminal or the second stationary terminal and a
grounded position in which it is connected to the grounding terminal.
Therefore, a compact switchgear that is small in the number of parts, short
in the main circuit length and small in heat generation can be obtained. .,
0 ~r S EP 2002 13 Claims. 1. A switchgear comprising: a cable compartment;
a bus conductor compartment for housing bus conductors arranged at the
upper portion of a cable compartment; 



an interrupter compartment disposed at the boundary portion between said
bus conductor compartment and said cable compartment to intrude from tie
front; an upper insulating partition wall disposed in the upper half
portion of said interrupter compartment for defining a partition between
said bus conductor compartment and having a penetration hole through which
the terminal of said interrupter can pass; a lower insulating partition
wall disposed in the lower half portion of said interrupter compartment
for' defining a partition between said cable compartment and having a
window through which the terminal of said interrupter can pass; a first
stationary- terminal and a second stationary terminal for contacting with
or separating from the switch arranged on the bus conductor compartment
side and the cable compartment side of said upper insulating partition wall
and said lower insulating partition wall; and a disconnector of which
movable contact is capable of contacting with or separating from said first
stationary terminal and said second stationary terminal; wherein a cable
head is disposed at the tip of the cable raised from the below, the movable
contact of the disconnector is mounted to the top portion of the cable head
and wherein said movable contact is capable of contacting with or
separating from the first stationary terminal and the second stationary
terminal. 2. A switchgear as claimed in claim 1, wherein an electrical
insulating plate is disposed at the side portion of the contacting portion
between said first stationary terminal and the second stationary terminal
and the movable contact of the disconnector to provide a partition with
respective to the neighbouring phases and the ground.   0 ~ S E P 2002 14
3. A switchgear as claimed in claim 1, wherein a cable head is disposed at
the tip of the cable raised from the below, the movable contact of the
disconnector is mounted to the top portion of the cable head and wherein
said movable contact of said disconnector is operable into three positions
of a connected position in which it is connected to the first stationary
terminal or the second stationary terminal, a disconnected position in
which it is separated by a predetermined distance from the first stationary
terminal or the second stationary terminal and a grounded position in which
it is connected to the grounding terminal. ., .A .AF%.An
.A.AX.AUF.A.l.A,(Y.A,F.A(.As(F.AsF9'.AY9.A`9'!*FV        = g`~ytoje^XV]ca 



UV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c
a]caU]ca]cTa]cTa]caU]ca]ca cO,@A+f>f2 4 A
|wrmhc]X]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!A C &>*?*K*M*X*Z*4444??(?*?X@@BC_EF
HiHIII!I#I,S8S:S~xsmhc^Xmhc]XU]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]c^a]ca]ca]ca
:SGSJSSD]T]W]Y]c]f]]]/ctcd(eOffggggggggLiRiTiailixoop~ytnid_ZU]ca]ca]ca]ca]
caU]ca]ca]ca]ca]ca]caU]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]c
aU]c
a]ca]ca]ca]ca!pppp(qVsYsf]]]/ctcd(eOffggggggggLiRiTiailixoop~ytnid_ZU]ca]ca
]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
U]ca]ca]ca]ca]ca]caU]ca!*F}^?  10%(&'()- 10%(&'()-!1!10%hh&'()-
@10%(&'()-ys10%(&'()-&!` *10%((&'()-lVaBY l410%(&'()-, "10%(&'()-'
"10%(&'()-S!V` "10%((&'()-S "10%v&'()-S&10%(&'()-
bC!10%&'()-Fs10%&'()-( 10%&'()-F10%&'()-3 10( 10( 10( 5!10%(&'()-   



`AbC3 S 10%&'()-3 S 10%&'()-3 S 10%&'()-S,&10%&'()- ! '10%&'()- 6
'10%&'()-g`dE:/ 10 10 6 10%&'()- 31- 10%&'()-3 31- 10%&'()-3 ,)- 10%&'()-m
,)- 10%&'()-m3 S 10%&'()-cOxY:/ 10  10% h&'()-m@310% h&'()-, 10% h&'()-S
10% h&'()-`10% h&'()-( 10% h&'()-  10,A+dE:/ 106:10% h&'()-96:10%
h&'()-96:10% h&'()-9f*3"10% ,&'()-f*3"10% ,&'()-f@ 10% h&'()-:+yfdE:/
106:10% h&'()-96:10% h&'()-96:10% h&'()-96:10% h&'()-96:10% h&'()-96:10%
h&'()-9>fdYNC 10 10 h 10 h 10 h6:10% h&'()-96:10% h&'()-96:10% h&'()-96:10%
h&'()-96:10% h&'()-97^<YNC 



10!`9 "10%h/h/&'()-!x`9 "10%//&'()-!s`9 "10%//&'()-9
"10%E&'()-t10%/&'()-`(10%/&'()-\ >yW6YNC 10
y`!@&10%&'()-!`-&10%&'()-y!`-&10%//&'()-y!^R`-&10%E/E/&'()-y!TR`-&10%;/;
/&'()-y K-&10%22&'()-y>/ 0 1 2 A C "B$uS1
!?`&10%BB&'()-!!&10%~B~B&'()-!y`10%B&'()-'10%B&'()- 10// 10//
10//![`y`!@&10%//&'()-B$&>*H*I*J*K*X*Z*{\= !?`ys10%/&'()-'F10%/&'()- 10B
10B 10BY+f>10%B&'()-s!H* "10%BB&'()-!`&10%BB&'()-!Z*,r-r04444wi[M= !?`ys10
10:: 10::
10::!H`(10%::&'()-f2!`(10%kxkx&'()-f2!vH`(10%]]&'()-f2!c(10%JJ&'()-f24445_9
;??^<.=
10z5z5!`%10%z5z5&'()-g2!x`%10%zeze&'()-g2!H`%10%zz&'()-g2%10%z&'()-g2t10%z&
'()-&l10%z&'()-???(?*?k?X@@dE= 10z5z5!`
M10%&'()-!n`!10%&'()-y!10%D&'()-y`10%&'()-'Y10%&'()-  



10z5z5 10z5z5@BBCD_EE}[<E= 10z5z5L' "10%&'()-T!s`!10%&'()-!10%&'()-
"10%&'()-f!Q`,s&10%gg&'()-!{Q,s&10%OO&'()-EF HiHIIIIIaVK@ 10z5z5 10 10
10,>S10%&'()-`L6!10%&'()-4!10%&'()-L-!10%&'()-![`L'
"10%&'()-TI!I#IJ#P,S5S6S}[<1@ 1
10>10%&'()-`!H`,&10%&'()-f2!Q`,&10%&'()-f2!V,&10%bb&'()-f2`10%&'()-s'F10%&'
()-6S7S8SGSJSSTVjH@ 1
10!C`ig&10%&'()-0!Cig&10%rr&'()-010%t&'()-y10%t&'()-'10%t&'()-  10
10VYZZ\D]T]U]V]W]wXMB7 1 10 10t 10t
10t+>10%t&'()-`!hH`ig&10%&'()-0!K`ig&10%&'()-0!`ig&10%tt&'()-0!)?`ig&10%&'(
)-0W]c]f]]]/ctcdEMB7 1 10 



10t 1s$10%&'()-s "10%&'()-s10%&'()-s 10%&'()- 10%&'()-9'F10%&'()-
tcd(eOffggggdE:/  10 10+>10%&'()-`L6!10%&'()-   410%&'()-.!10%&'()-f
`-10%&'()-%!10%&'()-gggggLiOiPiQiRixYNC8 10 10 10 s10%&'()-sL
"10%&'()-s!10%&'()-10%&'()-'F10%&'()- 10Riailii jklaBYNC8 10 10% &'()-& 10%
&'()-& 10% N&'()-& 10% x&'()-&!10% U 



U&'()-Z'Y10% U&'()-lmxooppppp}rg\=8 10`'10%&'()- 10 U 10 U 10 UY 2S10%
U&'()- 010% U&'()-! 10%UU&'()-&! 10%UU&'()-&pp(qVsYs}rg\=8 10`'10%&'()- 10
U 10 U 10 Ut10%&'()-910%c&'()-s` 10%&'()-fF10%&'()- Normal" "Heading 13]c"
"Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Font1J'1<F7PVZdQfmYptvxz|~A
:SpYsHIJKL+>B$Z*4?@EI6SVW]tcgRilpYsMNOPQRSTUVWXYZ[\]^_`abcdefg6Times New
RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghi 


