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WARNING

Battery systems have the potential to inflict serious burns, shocks, and
other injuries. Maintenance procedures should be relegated to
knowledgeable and experienced personnel. Nothing in this manual is to
be construed as BTECH Inc. recommending that battery users service
their own batteries. Only persons especially trained in the installation,
servicing, replacement and hazards of batteries should be allowed
access to the battery compartment or room.

ATTENTION

This sensitive electronic equipment can become inoperative and require
extensive repairs because of metal chips and filings creating short
circuits. If you allow this to happen, the warranty will be null and void,
and repairs will be made only at the expense of the installer. BTECH
recommends use of the cabinet knockouts for routing leads from the
cabinet. If you must drill or punch additional holes in the cabinet, the
chassis must be removed. Prior to removing the unit, carefully
disconnect the three connectors from the display board in the door.
Disconnect the printer cable from the socket in the chassis and remove
the cable from the retaining clips. Remove the four nuts in the corners of
the cabinet. Remove the chassis and set it in a protected place until all
chips are cleaned up. Do not rely on covering the equipment while it
remains in the enclosure. Metal chips inevitably find their way into
connectors and onto circuit boards.
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Assemblies Required/Shipped

Main Control in Enclosure with Display, Input Keyboard, and Printer

Plug-in Low Voltage Isolation Transformer

Thermistor Assembly(s) with Common Connector(s) and adhesive mountings
(quantity of thermistors and length of leads depending on order)

Load Current Lead Assembly(s) with Connector(s) and Fuseholders

Voltage Sense Lead Assemblies with Connectors and Fuseholders (quantity and
length depending on order)

Discharge Current Sensor w/cable

Options as Ordered:
BVM Software and Instructions
Short Haul or Telephone Modem with Wiring Kit
Communications Switch

Mounting of Major Components

The BVS monitor, S3, can be mounted on a wall or other vertical surface
suitable for supporting 75 pounds. Select a location where access is unobstructed
and the display on the door is at eye level. See Fig. 1 for mounting dimensions. All
conduit and cabling should enter as shown in Fig. 2.

A source of 120VAC, 60Hz, 0.5Amp is required. A receptacle is already
installed within the right side of the enclosure. Run 1/2” EMT to it. A double-insulated
transformer is provided to supply approximately 12VAC operating power and to
assure that isolation of the battery system from the AC power grid is not
compromised. In most cases, it is best to draw power from either the UPS or a
generator that operates during a failure of the power grid. In rare cases where the
discharge current sensor cannot be used, we may require (and state in the specific
installation instructions) that power must be drawn from the grid because the BVS will
need to sense a power outage by the disappearance of the AC power input. In either
case an internal rechargeable battery will provide approximately 2% hours of
operation in the absence of AC power.

Though not required by the BVS, running the leads in wiring trays and/or
conduit is recommended for physical protection; it may also be required by local code.
However, the load current leads must not be routed through the same conduit nor
bundled with the voltage sense leads or any other cables.




Wiring the System

Be sure that the NICAD switch is in the OFF position and that the MODE switch
is in the STANDBY position before proceeding with the installation.

Normally, every jar (and sometimes every cell) terminal will be connected to
the monitor. Thus, if there are 60 single cell jars, there will be 61 (or more) voltage
sense leads. First, attach the approximately 6" leads with fuseholder halves to each
of the cell or unit terminals as directed in the Battery Wiring List, observing the
required polarity. Either U-shaped clamps or ring terminals have been supplied as
specified by the purchasing documentation. Please refer to the drawings showing
“TYPICAL ATTACHMENT OF RING TERMINAL” or “TYPICAL ATTACHMENT OF
STAINLESS STEEL CLAMP”, Figs.3A-C & 4A-B.

If the battery is mounted on a multi-layer steel frame, the routing of the voltage
sense leads is especially important. Magnetic flux concentrated in the steel
increases noise pickup in the sense leads. Therefore, a steel support must not be
present in the "loop" between two sense leads. Please note carefully the examples
of sense lead channel placement with respect to the support frame, as shown in the
figure entitled "LOCATING OF WIRING DUCTS", Figs.5A-C.

Wiring duct is available from several manufacturers. Typical duct and
mounting options are shown in Figs.6A-B. Since rack construction and working
clearances vary, you will need to decide which option is most suitable for your
particular installation.

Correct dressing of the voltage sense leads is also important to minimize pick-
up of noise. Please refer to the diagram entitled "BVS VOLTAGE SENSE LEAD TO
CELL CONNECTION EXAMPLES", Fig.7. The goal of wire routing and dressing should
be to keep the sense leads in a tight bundle as far as possible, uniformly bringing out
one sense lead at a time at that place where it can be routed most directly to its
attachment point.

Now, note that the long voltage sense leads are numbered. By IEEE
convention, lead #1 connects to the most positive terminal of the battery. Leads must
be attached in numerical sequence as shown in the Battery Wiring List. Lead
assemblies are shipped without fuses in the fuseholders so that the leads may be
dressed, stripped, and connected without danger. For your safety, do not insert the
fuses until wiring is complete!

Connect the first lead to the most positive terminal of the battery. Dress and
temporarily tie or restrain it in place all the way to the 17-terminal connector. Cut and
strip the wire 1/4 inch from the end, and insert it into the opening marked 1. Connect



the next lead to the junction between the first and second cells (or jars) of the battery,
dress it back to the same connector and fasten it into the next opening. Continue in
this manner until all inter-connection points, including the most negative terminal of
the battery, have been attached to a 16 or 17-terminal connector. Note that these
plugs have been numbered to show the first and last leads to be inserted. Be sure to
maintain the same sequence at these connectors as at the cells.

Some batteries are assembled with long interconnects between rows or shelf
levels. The resistance of these long interconnects is significant and interferes with
the proper evaluation of cell or unit resistance. BVS incorporates a feature whereby
this extra resistance is ignored. If the system contains long interconnects, a voltage
sense lead should be connected to both ends of each of these long interconnects, as
called for in the Battery Wiring List. Thus, the cell or unit numbers and the numbers
on the voltage sense leads will not match after the first long interconnect. During its
first measurement cycle, the BVS will search for and remember the location of these
long interconnects. Thereafter, it will ignore them, so that the display and printout will
correctly identify each cell or unit in sequence in the string.

When connecting the voltage sense leads to the long interconnects, the
connection should be made preferably either directly to the cable with a tap coupler
or to the spreader plate. Attaching at this point will assure that the interface secured
by correct torquing of the post bolt will be checked in the resistance measurement.
The specific instructions and hardware supplied will indicate where this connection is
to be made.

Note that the final 16-terminal connector has two jumpers pre-installed. Be
sure to leave them in place as you connect the last voltage sense lead. Note also that
a short piece of black wire is attached to a 3-terminal connector next to the only 17-
terminal connector (where the #1 lead enters). This black wire is labeled with a
hangtag indicating into which opening it is to be inserted. Parallel this black wire with
the voltage sense lead already there, to complete the connection to the most negative
terminal of the battery.

Plug the 16 and 17-terminal connectors into the connector panel of the chassis
(see Fig.8), starting with the most positive connection (lowest cell number) toward the
right (as viewed from the open door). Insert the second connector immediately to the
left of the first one. Continue in this order with the remaining 16-pin connectors,
matching the first lead number in each connector with the number on the chassis.
Using cable ties or other restraining means, secure the voltage sense leads at
intervals to make a tight, neat bundle. The finished wire dressing and tie wrapping
should appear as illustrated in Figs. 4-7. Now you may insert a 1/16-ampere fast blow
fuse into each fuseholder.




Insert the load current connector(s) with the red, orange and black (and
sometimes additional colors) leads already attached into the mating socket(s) in the
left (and if required the right) side of the load plate. Run the red lead toward the most
positive terminal of the battery and fasten it securely along its route. If these leads
are not in separate metallic conduit, maintain at least a 2-foot separation (the more
the better) between the voltage sense leads and these load current leads. Do the
same with the black lead toward the most negative terminal. Other leads from this
connector will be tagged indicating where to connect them to the battery. Cut the
leads to the appropriate length, and fasten the attachment hardware with the in-line
fuseholders to the battery. See Fig.9A-B for current lead attachment examples. Be
sure to connect the fuseholders so that the load arrow points toward the BVS.
Remove the load current connector(s) before installing the fast-acting fuses supplied.
Do not re-connect it (them). This (these) connector(s) must remain out of its (their)
socket(s) until the proper point in the start-up procedure is reached.

NOTE : It is imperative that the load current leads not be
routed or bundled with the voltage sense leads. If all leads
are running in conduit, the load current wires must be in a
separate conduit. Do not run parallel to the voltage sense
leads unless they can be at least one foot away. Out of
conduit, avoid running them parallel to the voltage sense
leads unless they can be at least two feet away. At the
terminations where they approach the most positive,
midpoint and most negative terminals, bring them in to the
terminals as nearly at right angles to the voltage sense leads
as possible. Careful routing is required to minimize
incidental pickup of the load current impulse that otherwise
will distort the impedance readings.

Locate the thermistor probes. With the foil-backed adhesive foam tape
supplied, attach the one marked THML1 to a cell case in the top tier of cells of the first
string, as indicated by its hang tag. This thermistor will be used to read the
temperature of the battery. If the battery is composed of flooded cells, locate the
probe just below the minimum electrolyte level; if the battery is composed of valve-
regulated cells, locate the probe in the general vicinity of the negative post, taking due
care for the conductive nature of the foil. (Where a sheet of polyethylene foam
separates jars, you may prefer to force the probe between the jar wall and the foam.)
If there is a second string in the system, attach the one marked THM2 to a cell case as
indicated by its hang tag; likewise THM3 should be attached to a cell case in the third
string. Mount the other thermistor marked AMB away from the battery so that it can
sense the air temperature. Usually, this can be the underside of the enclosure, using
the plastic self-adhesive clips provided.



Route the extension leads along with the voltage sense leads to the connector
panel of the chassis. Connect the leads from the ambient temperature sensor to
terminals 1 & 2 of the 6-terminal connector. Connect the leads of the thermistor THM1
into terminals 2 & 3 of the same connector. If there is a second string, connect the
leads of the thermistor THM2 into terminals 4 & 5. If there is a third string, connect the
leads of the thermistor THM3 into terminals 5 & 6.

Locate the current transducer, which is used to sense discharge current when
the battery is under load. Separate the halves by releasing the two latches. Re-
assemble around any convenient battery current cable with both red dots facing
toward the positive terminal of the UPS or other load (not necessarily the positive
terminal of the battery). The Battery Wiring List will indicate the recommended
location. Route the connection cable along with the voltage sense leads back to the
enclosure and plug into the socket marked CURNT SENSR.

Provide a low impedance ground between the BVS chassis grounding lug and
the battery rack by means of a #10 or larger stranded lead. This connection will
reduce noise pickup and bleed off any electrostatic charge that could cause
malfunction of the electronics. The location of the grounding lug is shown in Fig.8.

Use of the 3-terminal alarm plug is optional. If there is an existing facility alarm
system, use this plug to connect to it. Between terminals 1 & 3 is a normally closed
relay switch; between 2 & 3 is a normally open switch. The status of these switches
changes when an alarm condition is detected. Contact rating is 32 volts, 60 watts DC,
125 VA AC.

If the Battery Validation System has been ordered with a telephone modem,
plug the DB-25 serial cable into the socket marked MODEM in the connector panel of
the BVS. Plug the other end into the back of the modem. Plug the smaller AC
adapter into the upper AC receptacle with the wire facing upward. Insert the cord
connector into the modem’s power input jack. Plug the phone line into the LINE jack
of the modem and slide the modem into the space at the bottom of the enclosure.

If ordered for use with a local computer, please see the figure entitled "WIRING
DIAGRAM - SHORT HAUL COMMUNICATIONS LINK", Fig.10. All material has been
supplied except the 2 twisted pair cable which must be run through the building. Plug
one of the short haul modems into the DB-25 connector and secure it with the two
screws. Insert one end of the black twisted pair cable into the RJ-11 jack in the short
haul modem and run to a surface-mounted modular connector block. Use the other
modular connector block and cable at the computer end. Plug the other short haul
modem into a serial port on the host computer and secure it with the two screws.
These modems will provide communications using EIA-232C protocol and will prevent
unintentional grounds or ground loops between the BVS and host computer. Be sure




to observe the correct connections between modular connector blocks, whether or not
the indicated color codes match throughout the building.

When more than one BVS is at the same location, a communications switch
may have been specified to reduce communications wiring or telephone lines.
Specific installation instructions were supplied with the equipment.

Pre-Commissioning Wire Testing

When all wiring is complete and fastened in place, the system is ready to be
powered. First, double-check that the load current connector(s) is (are) out of its
(their) socket(s), the NICAD switch is OFF, and the RUN/STANDBY switch is in the
STANDBY position. Then plug the isolation transformer into the 120-volt, 60 Hz
outlet and insert the power connector into the receptacle on the connector panel. The
system should respond with an immediate beep. If it does not, unplug the AC and
reconnect it within 2 seconds; the boot process should now complete itself promptly
and show the time within about 30 seconds.® The NICAD switch disables the internal
battery only. Since the system will revert automatically to its own back-up battery
when the AC power fails, this switch prevents operation from the battery during
shipping and servicing. Turn the NICAD switch to ON. Also place the
RUN/STANDBY switch in the RUN position. The printer power indicator should be
on.

IMPORTANT: The function of the RUN/STANDBY switch is to
prevent the closure of all of the relays that connect the battery to
the BVS. Place this switch in the STANDBY position whenever
the battery is being serviced to protect personnel and
equipment.

The BVS was programmed at the factory to perform a wire-to-wire voltage test
and print the results. Press the * key momentarily and listen for the acknowledging
"beep”. The printer tape will show the wire numbers and the respective voltage
readings between the pairs of wires. When the BVS finds two “0” readings in a row, it
will stop. If the display shows the number of units in the battery and the battery
voltage, examine the voltage readings for the correct values. If the display shows the
time again look at the tape for the wire numbers related to the last pair of 0.00 Volt
measurements, there is a wiring error. The lead common to these two “0” readings is
open - bad fuse or fuse contact, broken lead, terminal crimped on the wire insulation,
are possible causes. You may physically check a fuseholder to make sure it contains
a good 1/16th ampere fuse (very difficult visually, better to measure resistance,
~30Q). Start with the numbered fuseholder where you see the pair of 0.00 V

! |If the Ram backup battery has become completely discharged, a time format (xx:xx) may appear but
some of the 7-segment characters may not be recognizeable as any of the ten Arabic numerals.
Simply enter the correct date and time as described on the Help-card on the inside of the door.
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readings. Or you may measure the voltage between pairs of screw terminals on the
16 and 17-pin connectors. Except where there are long interconnects (which read
0.00 V), all readings should be nearly the same, i.e. »2.25Vdc, or »4.5Vdc, or
»6.75Vdc or »13.5Vdc. If some voltages are double what they should be, the
respective leads are probably out of sequence. After attempting a fix, press the * key
again. If the printout is still incorrect, follow the above procedures to solve all of the
wiring problems. When the printout exactly matches the battery configuration, fax a
copy to BTECH Inc. with the CUSTOMER’S PRE-COMMISSIONING WORKSHEET
mentioned below.

Occasionally, a BVS must be wired in a way that %2 the usual unit voltage
appears between sense leads. This situation is normal for these special systems,
where such lead pairs are treated by the BVS as long interconnects.

When all of the above installation has been completed and the communication
wiring is in place and active, the BVS is ready for commissioning. Please refer to the
CUSTOMER’'S PRE-COMMISSIONING INSTRUCTION BOOKLET/WORKSHEET
(packed in the BVS enclosure), to assist you in completing the pre-commissioning
procedures. If you have any questions regarding these procedures contact BTECH
Inc. Technical Support at (973) 983-1120.

11



|-
SU0|30207] 3104 Bulrunow pJdopuvlS 3IYNSOTONI T YW3IN £S-SAY

e | T ]
| | + e | |
f | | |
| | 1 |
| | Il H |
f | [T |
f | f |
| | | |
f | w f |
| | ) | |
f | A f |
| 4 ALIYYTO 04 T3IAOWIY Y3IADD s | |
o o
f | N f |
| | a v | |
| | a | |
3
f | 3 f |
f | | |
| | 1 |
f | [ 4 |
| | | |
* | 9 9 * *
L 4 L _J
(WWS'ED) >+1
Wwo28Yy ,0'6T S - D5
WWIE09Y L0732 o
3
7 N
n
¢B>ped 'SET S/ 1¥04dNS f 4 T <
0L 378Y 39 LSNW T3Nvd o0 TI9M 2 f [ a
3ENYd ¥0 TIWA 0L 38NSOTON3 f | A ®
INNOW 0L SAIYIS WIT WW9 ,¥/T ) 3SN T S
-310N f | 2 3
SR
f [ —
. |

30V4dNS BNILINNOW dv3d \

12



c 9l

3JUNSOIDUT £€S-SAg S1INOHDOUY R S3)0H 40O UOIL0D0T

MAITA AAIS THIT

MAITA INO A

d0dd 4304
Q% LINANOD 913N ./
—=3d04 MO77v OL x0d 40
30IS SIHL NO WOO¥
3LynNb3ay 3AvV3T

D D (O

wwyse) L00r

Wu/2D L0G

|

WwWe L0

WSeY ——=

¢

MAITA 3AIS

1437

HW9'e0d .02

W

wu/zen .06

|

o O

METAL CONDUIT

3/4"

'S3TOH FdvdS=4
LINANOD WuWel) ,v/€ o004 310H=3

ijazmummBD&u<>©MTQ
(WJD)y g SUOILODUNWWOYD S3|Ad0])

WW9'609) .0've

YOLI3NNOD LINONOD O1 <Wwges) .SL've

wuggsy ,0'02

WuIgeE> LO'ST
wu9'gee) .06

F—(WWSTOD L0t

3aIS 39NIH
e

/

LINANOD wwzel ,2/1 o0 L3IWWOdD o04 370H=0

(SpoaT FuUsUJINg BupooT SaIdU0])

LINANOD Wuwzelh ,e/1 d04 310H=4

(SP0V37] UOSUSS FUSUUND § JOFSIIU3Y]
‘spovaT] asuas 360310 S31UU0DY

1INANOD WW8'0s) ,2 o004 F10H=¥
—aIN3537T LNOAJONMA

E

L/

d

DO

4

2'¥8D .G2'L

(UWE'88) 4

MITAN dOL

(WWe'20T
.52y

13



°26/6c/01 1

AT

Ve

1

NUTLIANNDOD  LAN - 2 1didd =L DM

AVNIWS AL UNIa U AINAWHIVLLY  IWJIdA L

(HI319 Ad T3 14dNSH
NS IVl BlId
dv4 1 4SNIS DV L T0OA

(HO31g Ad T3 14dNSH
JUNINSSL BNTY

(H331d Ad T3 14dNSH
1NN

(HI319 Ad T3 14dNSH
SAHSYMAOO T HLOOL

AV a0 1130

/

ML,
J
D,

QEIEICY
Sdvd TT33431INI

AV o 1130

14



96/52/00 1 'A3d

‘SE1-'NI & 01 3N0d0L *x

‘SNOI1VOI4I03dS
S/AFANLIVANNGA Ad3LLvd 01 3IN0A0L *

At Jl4
NUTLIANNUOD LN 3 Tandd AL M
AVNIWa L INIS a0 AINAWHOV LY IVJIdA L

SAT WO
U931 3SNIS IDYLTOA

ENAE AV
IV 19Id
=§% dvr LXIN 0L F18v3
(HO31d A9 T3T 144N xxFDZ% 1104

(HI31d Ad T3T1ddMNS> JIHSYM LY 14 SAHSYMLY 14

BT ONIY AT TYNIWG L
HI31d A9 T3T1ddNS> JIHSYMATT T ———

¥ LN ———— — TUNIWYIL AJTL1vE
SIHSYMNAOD T —————

JAHSYMNIVY T —————

15



96/62/00 1 "A3d

Je Ula
NUTLYNIWAFL 1a3SNL U0V daHL RLIM
AVNING L INIa 30 INAWHIVLLY  IVJlaAl

S1dvd Jov4dns 11V Ol
A4SV 3D IANISUYHUO-1LINY A 1ddV

AUNINGTL LAISNI Ad3L1vE I

| SAE WOYS
8vd NDILOINNOOY3LNI/ONT ToNIWdIL 1 g3 ISNIS F9VL0A

JIHSYM IV 14 ——————

(HOF1Ld Ad 3T 1d4NS> D1 ONIY ——

(HIFLd A4 T3T1ddNS) JAHSVALY 14 —————=—=—=
SIHASYMAADO T LT 1dS ———====—= — 4S8N 4

S/HFANLIVANNYN Ag3LLvd UL IN0IULD

AmZDHknguHngw JHQF@HQ
104 QWW

16



96/Gc/ L

l

A

e Jla
NUTLYNIWNadL LS U0V dadHL HLTM
AYNIWG L INIS 40 ANAWHIVLLY IV IIdAL

Slavd 30v3dns 11y 0Ol
SV 34D IAISHAAOI-TINY A lddw

il

AUNIWGIL ONLS d3dv3dHL }&M%%{@FALWﬂL

Avd NOILIINNOOHTINT /DN ngHZQMF\\\\\LHMHu

JIHSVYM LY 14

(HO31Ld Ad T30 1ddNsSy DNl ONIY ——

(HOF1d A9 T3T1ddNS> dFHSYALY 4 ——
dAHSYMADTO T LT 1dS ———

(SNOILVOI4103dS

S/ AFANLOVINNYIN AddLLvd 0L JN0dUL) ———a

1NN

SAA WO
av3d 1T JSNIS J99 1 1OA

vl 9ld

17



66/2/€ 0 'A3d

Je Il

NUT LI INNUIA A LINT avVa UNV
NUOTLYNINS AL LTAASND U0V IIRHL HLTM  IONIWNS A1
LIANNOOSTIA HIINg 30 INGWRIYLLY  IVJIdAL

Slavd JIv4anNsS TV 0L
SV 34D IAISOAAO0-TINY A 1dd¥

skl

JYNIWGFL LH3SNI }&M%%qm\\L

dvd NOTLIANNDOIEIIN] ————3
3HIN03d 41 HOJ1d Ad T3IUTIAOdAEY LOSNNOOSIO HOINg F 1WA DONIY ——

JAHSYM LY T4 —————
|
SAHSYMMOO T L11dS ——===—
(SNOTLVITATO3dS |
S/HFANLIOVANNYN AdTL1vd 0L JN0s0LD M
1nd

(HI3Ld Ad T3 1ddNSS
LOANNOOSIA XAH0IN0 J1IVKW3I_

SAE WOS 4
av4 1 3ISNIS F9v L 10OA

IVl 9ld

18



66/2/E 0 'A3d

Hde Il
T IWNIWS 3L HEIM F1dYD LIINNUIAFINT UNW
NUTLYNIWa 3L L34SN U0V deaqL HLIIMN  IWNIWNS 1
LIANNUISTO A0 d0 ANAWRIVLLY  IVIIdA L

Slavd 30vd4dns 1Ty 0Ol
ASV 3D AAISHAIO0-TINY A lddV

AV

AUYNIWG FL LS ISNI }&MHqu\\L
|
DO IWNIWSTL 31990 FQMZZDQQMFZH\\\LHMHHWHHH%HHHHHHHHHHHHHH

(HO319 A9 T3AIAOND AFHSYMIY IS b/ —=——=s (H331d A4 031 1ddNs?
7 LO3NNOOSIT X2ING 3719W3

(A331N03Y 41 HO3LE Ad A3QIADYS) LIINNDISIA A31N0. I I9H ONIY ——==
AIHSYM LY T4 — =
| SAE WO
STHSYMNITT LTS e Ov37 3ISNIS 3991 T0A
(SNOIL¥314103dS 7
S,HFINLOVINNYW AYILLYE DL 3N090L) M
1704

1IvL 9l1d

19



66/€/9 0 'A3d

SE1=-NI S 01 3Jnodbl xx

SNOILYOI4I03dS
S/ A3ANLIVANNYN Ag3L1IvE 0L 3N0d0L *

Je Ul4
NUOLTLIANNUD LN J landd =LDM
LTIANNUOOSTU A0 JU AINGWRIVLLY  IVJlaA L

SAE WO
av3d 1 ISNIS IDVLIOA
ENAE
qvr
IV 19Id
/ %ﬁ Jvi LXAN 01 F14v0
(HO31d Ad T3 1ddNsSy %%%DZ% 09
(HI3Ld Ad 031 1ddNS> JIHSYMMID T
(H331d Ad d3114dNS> IHSYMNLY 14 SIS VALY
H33Ld Ad d301ddNsS> LIINNUISIA YAHIINO J1I9W ONI —— 91 TUNING L
(HI3Ld Ad 031 1ddNS> JIHSYMALY 14 ———
¥ LAN ——— — 1YNIWg3IL Ad3L1vd
JIHSYMAMIO

JIHSVYNLY 14

20



66/€/9 0 'N3d

He 4
AVNIWS 4L LSUd

\\J\\

SE1=-'NI S 01 3INod0L xx
‘SNOILVOIAIO03dS
SAFANLIVANNYIW Ad3L1VE 01 3N0dJ0L *

NL

LIANNUISTA »IINO JU0 INGWRIVLILIY  IWJIIdA L

SAd WOd4

Av3 1 ISNIS FLVLIOA

ENE

1Iv1DId

dvr

\

(H331d Ad T3 1ddNsSH xxFDZﬂ

(H33Ld A9 d3T1ddNS> JFHSYMADO T LI1dS
(HIFLd Ad T3 1ddNSY> JIHSYMLVY 14 TIVWS
(H3FLd A8 A3 1ddNS> LIINNOISIA AIINO FIVW ONIS ——

(H33J1d A A3 1ddNSY JIHSYM LY 14 DV | ———

gV LX3AN 0L F1dv3

1104
dAHSVYA LY 14

DN 1T TYNINY3L

— 1UNIWdIL Ad3L1VE

21



96/52/01 | A3

'S30V4INS NOILOINNOD TV OL 3SV3IdO JAISOHI00—ILNY Alddv "¢
T —'NI £ OL SdAVIO 11V NO M3IJOS 13S NILHOIL "}

vy Ol
Sallv 10 1441S SSFINIVLIS 40 INJWHOVLLY

HONOL 1ON 1SN SdAVTO

Qv3T IN34dN0 dvol % av3al ISNIS  JOVLITOA

J1V1id 430v44dS

1S0d

Ad311vg

1]
av31 3SN3IS JOVLT0A
i
N>
Sdvd IN3434410 NO
av3T IN3IZdIND avol % aQv3T 3ISNIS JOVLIOA TIVLSNI
150d d3d dvd F19n0d
~ dv10
L 310N

1S0d
Ad3Llve

1S0d
Ad31lvde

HOLOINNOD oVId3LNI @ & Gﬂﬂ @
/

o=

HJOLOINNOD HVIITFLIN] ——m=r Vi

| M

Adv31 3ISN3IS JOVLTIOA

Av3T IN3IHANO

avonl

av3T1 INI&dND avOol

=

{7

‘sd

*S31ON

HONOL LON 1SAW SdWV10

av3al LIN3I4A4ND avOl % av3dl 3SNIS  JOVII0A

1S0d ddd avg F1ONIS

1S0d
Ad3Llvd

~ dV10

L 310N

1S0d
Ad31lvg

HOLO3INNOD  dvId3LINI

)

F4 O

7
7

Vi

av3T 3SN3IS JOVIT0A

av3a1 IN3IHA4NO avol

22



96/G62/01 T 'A3d

At Il

ANV 10 Td4LS SSTINIVLS U INJWHOVLLIY "dAlL

AV o0 1137

AV S0 1133

H231d Ad T3 1ddNsSH
UN3 11Vl DId
Y31 ISNIS IDYLI0OA

(H331d Ad d3I1ddNsSH
TONIWST L ONIY —

(HO31d Ad 31 1ddNsS
SM3IYIS 138 B OV3IH Nvd HLIA
dWV 10 133LS SSTINIVLS

"

AV A0 1137

Sdvd gqmumMFZHg

P
#

S
(©
NN

P
[]
S

(H31L3W NOLMAIN G0 'Sd71 HONI £ 0L NILHDIL
dvd SL1OVINOD MNIYIS JIIHM
A4SV 349 IATILONINOD AlddY ——

:

23



€6/C2/0. | N4d

VASIERS I
S1Lond INTalMA U0 INTLYOL

SAV3T 3ISNIS 30vL10A 3HL HLIMN NN 34 dINOHS
SHOLSINGIHL 3IHL SV 1T13M SV J1aV3 dWV13 IN3ddNd JHL *

(H2319 A4 d3114dNS
S170d 01 d3HOVLLY STYNINYIL ONIY

O O

(H331d Ad d30IAOdd LOND
SINIOd LNnOXv3dd 1y
dIlL 3714v0

(H331d A9 d3I1d4dNSH
CdAL> 430710H 38N4

(HO31d Ad d3AIAOd84 LON 13N>

SAIATT J3INOT TV NO MOvy 40 3IAISNI OL d3LNNOW
39 1SAW LOoNd DNIFIMN 'SHNIOY3Id FONVA3IdWID aOo0D
dU04 T3d4IND3d BDNIJVAS WAOHINA DNILVSLSATIL
SSANAVH dv31 3ISNIS 3IDVLTI0A o004 13Nd ONISAIM

(HO314 A9 d30INOdd LON Land
SAV3T LNIddND dvOl HLIIM Sdv3

ASN3S 389L10A NNd LON Od "*ST13A3T 43N0
179 NO MOV 40 3AISNI 0L G3LNNOW 38 LSAW

SYvr &0 S717130
BEVAEREFELN

H

SAVY3T ISNIS FOVLIOA 04 1IN0 HNIYI

(H3314d A9 d30INOd8d LON 13N>

SAV3T LNIJAND av01 HLIM

SAv3T ISN3IS 3IDVLI0A NN LON Od
*13IATT JO0L NO 7TI9M 0L G3LINNOW 38 AW
SAv3T ISN3IS IBVLI0A 04 13N0 SNIAIMA

SAV3T INIJIND 90T ANV SAv3T ISNIS FOVLTI0OA
NIIML39 A3INIVLINIVW 34 LSAW

(H331d Ad d3AINOdd LON LINONO3 8 130
SAv3T INIJAND av0T HLIMA

SAv3T 3ISNIS IDVL0A NNd LON 04
‘34Y0I1ddY F93IHM SAVY3T LINIHeND

avoT 404 L1IndNOD &0 1LoNna 3119 L3N

Sdvr o0 S17130
13A3T 401

g

21 40 WAWINIW

:
]

REAZA

24



96/62/01 1 'A3d

(HO31d A4 d3I1ddnSH
dWVYT10 133LS SSITINIVLS

(H2319 A8 d31r1ddnss
CdAL> o3070H 3SN4

(HO31d Ad d3AIAOdd LONY
SINIOd LNOXV3dd 7171V
311 371dv2

(HO31d Ad (30IAOdd LON LOND

‘03133NNOJ 3dv Sav3T HIIHM Ol Savr

a0 ST17130 ONIOV4 XM3vde 40 3TISNI 01 d3LNNOW
34 L1SAW LONT ONIYIM "SHNITY3Y 3ONYA3dWI 1009
J04 T34INO3d ONIJVLS WAOHINA BNILYSLSNTL
SSANAVH a¥371 3SN3S 30VLI0A d04 10Nnd ONIAIM

45 Dl

S1TINM YUNISIM 40 BONILYIU |

@’

ol

|

|

|

|

g

L N L T iy

'SAV3T 3SN3S 3DVLITI0A 3HL HLIM NNy 39 dIn0OHS
SHOLSINGIHL 3HL SV 1713M SV 371dV3 dWPT13 IN3ISdN3 3JHL *

[T T[T [T T[T
Sayr d0 $1130 S¥vr d0 ST
T3A37 ¥3M01 T3A37 ¥3mM01
O [
(HO319 A9 T3AIADOdS4 1ON LoNM
'SAV3T INIHAND avOT HLIM
SA¥371 ISNIS J99L10A NN LON Oa
*TJLIO3INNOD Fo¥ Sav3
HOIHM OL Syvr o0 S717130 BNIoV4
MOV 40 3JAISNI OL A3ILNNOW 38 1SNKW
SAV3IT ISNIS IDVLIOA 04 1ONT DNIAIM ’m @
|| [T 11
[ swor a0 s1130 [ [ swer a0 sz [
(HO319 A4 d3dIAOd84 1ON L3Nd J3A3T 401 J3A3T dOL

'SAY3IT INISND avO HLIM o
SAv31 3ISN3IS 3DvL10A NNd LON 00
*I3103NNOD Jdv SAv3T
HOIHM 0L Sdvr o0 S71130 ONIOV4
MOV 40 3AISNI 01 G3LNNOW 38 LS

SO¥3T ISNIS IOWLTOA o049 LONT INTHIA |l@ B

SAY3T INISINT dvO1 ANV SA¥3T ISNIS JO9L10A
NIFMNL3E TINIVINIVYW 38 L1SOW .21 40 WAWINIW

(H3319d A9 d30IAOd4 LON 13Nd B8 1INONO3D
‘SAV3T INISAND dvOoT HLIMA

SA¥Y3T ISN3IS 3IDYLI0A NN LON 0Od
'37dV0I1ddY JA3IHM SAV3IT _LNIdaND

907 o404 12nd o0 LINANOD JITIVYL3W

25



96/62/01 T 'A3Jd

Js Il

SINIUa 411 4 1dvd UIUNINNLI 3

vl 9ld

ENEE

adv31 3FSN3S
4OV L 10A

1oNnd 40
LINANOD "IWLIIW J1vevddS NI
NNy 34 LSO STv3 T INFHdND

INIOd LNOXv3dd HOvY LY avol '12Nd 3IWYS 3FHL NI

a3sn 34

@ 1naHs 311 371dvd NN 39 N¥D SYOLSIWSIHL
ONY 37990 dWv1D INIHIND
‘SAY3T 3ISNIS 39¥LI0A ATIND

JTANNE 3ATM FIND3IS LYIAN ¥ NIVLINIYW ‘JLON SIHL
Ol 03391N03y Sy a3sSnN 39 aIN0HS UNVLSIFONA ONY 09Y3d SV 3Td
JIA3A INIWHOVLLY 37490 % 311 37490 I INY LIOdWT |

26



96/G2/ 01

A

'dalld GO00EL JHL 40 AdviW 3Avdl 0393181939 v ST o 030d|

Vo Ula
SUVA T ASNAS ADV L IOA dU04 13Nd 4]

1300 11 00040 HIIA (301IADdd §3A00

370NNE FAIM LYIN NIVINIGW O1

I34IN93y S¥ S3IL 37d¥I HLIIM 3SN [3d9IN03d Sv S1on0 01
SSOG HIIMA SI0TS NI T3LNNDW SH3079 SNIINNOW H39LLY 01 33N
IN3WHIYLLY 311 378%3 1-dZ N/d ;03041

2-dZ N/d 0004l -u- AOV @ m

S3TANNG TT9NS I I
d04 130T 34IM
901SI-1L N/d 00081
S3ANNG 354971
404 1IN0 3IIM
DEISI-T1 N/d 00041

ONIDOVS WOd4
1900 IN3A3dd 0L SY 30948
€ MOTENIT N/d 500080 ——=

T19d ONIINNOW NIO ” ”
4€ ¥93W0 N/d o0 —= [S— S = S S S S (S} (S} = (S = =1

€ ¥O3IW0 N/d 0304l 7 7

| | | |

/

y0E0-8E2 (B06) X¥4 * 0020-8€2 (B06) 3INDHJ
91880 A3SY3M MIN MIIMSNNEE 1S¥3

001 3LINS "1dn0J NIATTY 01

'daid  0ondl

27



96/G62/01 T "'A3d

d9 YlJ

INGWRIVLLY IV OXXXX=T1

NOILY TIVLSNI 3dN33S v 34NSSY 0L Sv AVM ¥ HONS NI
SAINTLSYH FI¥dS ‘@3SN ST TQOHLIW AFIATLYHM

ONILNAON A3Id8 o0 AdYNOSENW

143SNI dv3T o0 JILSY1d
dU4 AJYNOSVYN 11180

M3HOS dvV3IH UNNOY OT#

ONTINAOW WY3E T &0 13INNYHD “FI9NY 19 L3KW

wNo3 40
G1/151/88 N/d ddVI/JFLSYW =W — M3d0S UV3IH Nvd 02-¥/1
dWv 10 W34

Houdl

)

— —
——
——
——
——

|
LU

S

P

P
S

0204l JHL 40 MgVW Jadvel 034931183y v SI

gondl
@

—310N

ONITLNNOWN LSO4 o0 anltsS aoom

S
S
S

S

Lttt
|

|
[anuenael

S

Lerttttttttitl

S

L1
L

S

|

=

M3Y3IS agom

av3H aNnod

OT#

il

i

ONITLINNOW LSO4d "IW1L3W 349N0S

_ — ) — — — — -

l

M3Y3S ONIddVL 47138 2E-0T#

14300V 01 1SOd 111dd

F



96/52/01 T 'A3d

[ Bl
SATIWYXT NOTLIANNDD 1143 UL SAV3 T ISNAS J9VLET0OA SAL

Sd00T WIOHINM = BNITONNG 1334403

SONIIV3Y
JONVT3IdWI 0009 o404 d3d8IN03d
ONIOVAS WIO4INN ONILVYLSNTII

SSANAYH T¥3T ISNIS 9V 1 T0A AL JIIM
- o [ -0 [ -0 [ -0 [ -0 [ -0 [ -0 [ -0
o L L L Lo L L

SO0 WYOLHINA = ONITIINNE LI3d400

‘SONITV3Y
JONVI3dWI 009 o04 13dIN03d
ONIJVdS WAOSINA BNILYYLSNTIL
SSANGVH @v3T1 ISNIS FDYLI0A AVYL JdIM

29



96/62/01 T A3

3 Ul
SNUTLWIU T aULIINNUD 9N LIN]

ERLECNEI MOSN3S IN3JINJ 0L NId §
HILIAS AY3LLYE TWNIIINT TUNINY3L AY3L1VE JALLYOIN LSOW OL @¥37 NId €
HILIAS AGONVLS NN SIVEN

AZONVLS Q%IIN @/

@] O d o o) (o]
\ o 720 T | N N (Y S A N (N N |
N o FMETEIEEE ISR SIS RS S
| G000 e et s e T e T e s e e e e e e e s e | I
= ©° ° ©° ©° o ° ©° ©° o ©° ° ©° ©° ©° o ©°
g ©. 0o I I I T T I T | D N A e
=] NNy — ° ° ° ° a ° ° ° o o o o o o a o
e et e e e e e e e e e e e e e ] ey I
HIEBRNEER BRI BRI B BRI BIE
Mot e e et e e e e e e e e e e e ] e | I
Y3INIAd ° ° ° ° ° o ° ° ° o ° ° ° ° ° o °
TTHIND ININD d3IM0d WYY SYOLSIWAIHL i ° i ° i ° 4 ° i ° i o i o i ° i ° i o i ° i ° i ° i ° 4 ° i o i °
R v I o Y o A ee R T Ry S B R aiyeialayeirayaiy oyl
i I ; T T
I3JIN03d SV SA0LI3INNOT NId ST
W3TOW 3INOHd3T3L &0
NYH LA0OHS ¥04 S2da J0LI3NNOJ NId 4T
Y3INIJd OL NIT NId S SAVI3d 0YINDD avOl 0L

9N ANNDO

J0YINOD a¥07 01 NId § SHOLSINY3IHL OL NId 9

AIMA0ASNYL NOTLYIOST WOd4 NId € WavIV 310W3d 0L NId €

30



96/Ge/01 T 'AJd

Vo DIl
NOTLIINNDD J30 THHISM A
Iv3 T INAJdMI

(H3318 A4 @311ddNSH

31

NOTLNIWSFL
(HO41LE A9 d4dT1ddNSH J3d0dd 04 SNOTLONALSNI
AN J3dd00 —— NOILY TT9LSNI 31410348 33S
(H341d A4 d301ddnsH (AJOLOVS 1V QI TIVLSND
ONIANL ANIAHS L¥IH—— ONIANL ANISHS L9 3H
(HJ318 A9 d301ddns
dWIAD %, 7/€ NOILYINSNI dId1S AJOL094 19 TITIWLSND
JAIM TIANTILS DAY 91/7] dWID % ,7/€ NOILYINSNI dId1S
A3 INJSIND 09071 —— 0000028 N/d HO31d JAIM TIANTSLS DME 8

(INFIWWAINDS o
430 10H3SN4 @1no9



96/G2/01 T 'A3d

46 Yl4
av 1l U INAWHIVLIY IWIIdAL

NOILO3NNOD T130-431INI

(H3318 A4 d3171ddNS) dv1

dvr &0 1130

37dv30 dvl

(H331d Ad d3I4dNSH

Y30TOH 3sn4 U\\Wj
NETONE! ,

1130 LX3N 0L - -

37993 NNd

dIANLIVANNOYW Ad3L1vE
Ag O3AINDYD FIVMNTHYH

‘a0 ,S18'0 NYHL SS371 1nd 'd'0 ,0S9'0 NYHL d31934D 37890 NNd d04 3NO0d0L 40 SANNO4-HONI 00€ 0L N3ILHOIL 0/%-0S€-0dI 4¥1 o004
‘@0 ,0S90 NVYHL SS371 37dv0 NNd o004 3N0a0L 40 SANNOJ-HONI 951 01 N3ILHOIL 9-0/v-0dl dvl o04
17104

32



S6/Ge/l. | N

314v0
dvInaow d'L 11-rd
HINOYHL LHOIVALS

Jd NO W3MOA 01— |-

Z%@ﬂ‘

na/mn+Ep

0l Bl

Jd UL SAd
AN T SNOTLVIINOWWLD 10YH - LalRs
AVAIVIL UNTaLM

S# TUNING3L 3dIM 134
7# TYNING3L 39IM N8

c# TUNIWGIL JdIM A —

E# IUNIAYEL FdIM 03

Bm\@

ND/ A @D‘

SNOILIANNOD 37dV0 LOINNOISILINI
AV dvINaoW 11-rd

cH TYNING3L 3dIM (039
cH TVNING3L 3dIM Ad

v# IUNIAYEL FdIM NGO

S# IUNINGFL FIIM TIA ——

dIvd T3LSIMNL NoO/M 8 NdO
dIvd @3LSIAL ng/m 3 Nd
dIVd T3LSIML 2 ONINIVINOJ 37490

SNOILI3ANNOD 374V0 LOINNOJISIINI
AJVE dvINaow 11-rd

S i = YT

ERELA]
AV INaOW d'L T1-ry
dINOSSOdD

33



