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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\ DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

AAWARNING

indicates that death or severe personal injury may result if proper precautions are not taken.

A\CAUTION
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE

indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Quialified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

AAWARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.
Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent

editions.
Siemens AG Order number: ASE03086487 Copyright © Siemens AG 2014.
Industry Sector ® 02/2014 Technical data subject to change All rights reserved

Postfach 48 48
90026 NURNBERG
GERMANY
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Introduction 1

1.1 Preface

These instructions contain all the information you need for using the device.

The instructions are aimed at persons mechanically installing the device, connecting it

electronically, configuring the parameters and commissioning it as well as service and
maintenance engineers.

Note

It is the responsibility of the customer that the instructions and directions provided in the
manual are read, understood and followed by the relevant personnel before installing the
device.

1.2 Items supplied

® SITRANS FST020 IP65 (NEMA 4X) Transmitter
® SITRANS F Literature CD

Note

For additional items refer to your packing slip.

Inspection
1. Check for mechanical damage due to possible improper handling during shipment. All
claims for damage are to be made promptly to the shipper.
2. Make sure the scope of delivery, and the information on the type plate corresponds to the
ordering information.
1.3 History

The contents of these instructions are regularly reviewed and corrections are included in
subsequent editions. We welcome all suggestions for improvement.

The following table shows the most important changes in the documentation compared to
each previous edition.

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH 7



Introduction

1.4 Further Information

Edition Remarks
02/2011 First Edition

Operating Instructions for SITRANS FST020 IP65 NEMA 4X flow meter.
11/2011 2nd Edition

Operating Instructions for SITRANS FST020 IP65 NEMA 4X flow meter.
02/2012 3rd Edition

Operating Instructions for SITRANS FST020 IP65 NEMA 4X flow meter.
The most important changes are as follows:

e Sensor label and sensor selection procedure updates

e Added 2mA drop fault indication note

e Added DIN pipe size table 2448 reference note

e Added Empty Pipe Set procedure

e Updated Pulse Out Setup procedure

e Updated Troubleshooting Table

¢ Added additional Display screen instructions

02/2014 4th Edition

Operating Instructions for SITRANS FST020 IP65 NEMA 4X flow meter. This
document replaces all previous instructions.

The most important changes are as follows:
e Added note to use Si-Ware, download the program at [http://s13.me/ns/cv]

e Added BACnet and ModBus Communication Option configuration data and
operating instructions.

e Replaced Installation Drawing 1011HNFS-7 Rev 02 with Revision 004.
e Replaced Installation Drawing 1011NFPS-8 Rev B1 with Revision 002.

1.4 Further Information

Product information on the Internet

The Operating Instructions are available on the CD-ROM shipped with the device and on the
Internet on the Siemens homepage, where further information on the range of SITRANS F
flow meters may also be found: Product information on SITRANS F in the Internet
(http://www.siemens.com/sitransf)

Worldwide contact person

If you need more information or have particular problems not covered sufficiently by the
operating instructions, please get in touch with your contact person. You can find contact
information for your local contact person on the Internet: www.siemens.com Local contact
person (http://www.automation.siemens.com/partner)

FST020 IP65 NEMA 4X
8 Operating Instructions, 2/2014, ASE03086487-AH
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Safety notes 2

2.1 General safety instructions

NOTICE

Correct, reliable operation of the product requires proper transport, storage, positioning and
assembly as well as careful operation and maintenance.

Only qualified personnel should install or operate this instrument.

Note

Alterations to the product, including opening or improper repairs of the product, are not
permitted.

If this requirement is not observed, the CE mark and the manufacturer's warranty will expire.

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH 9



Safety notes

2.2 Warning Symbols

2.2 Warning Symbols

Symbol | Explanation

: Consult operating instructions

Hot surface

Dangerous electrical voltage

Corrosive materials

Toxic materials

Isolate the device from power using a circuit-breaker

S

Protect the device from impact otherwise loss of degree of protection

Protective insulation; device in protection class Il

FST020 IP65 NEMA 4X
10 Operating Instructions, 2/2014, ASE03086487-AH



Safety notes

2.3 Laws and directives

2.3 Laws and directives

General requirements

Installation of the equipment must comply with national regulations. For example, the
National Electrical Codes.

Instrument safety standards

The device has been tested at the factory, based on the safety requirements. In order to
maintain this condition over the expected life of the device the requirements described in
these Operating Instructions must be observed.

NOTICE
Material compatibility

Siemens can provide assistance with the selection of sensor parts. However, the full
responsibility for the selection rests with the customer and Siemens can take no
responsibility for any failure due to material incompatibility.

CE marked equipment
The CE-mark symbolizes the compliance of the device with the following Directives:
e EMC-Directive 2004/108/EC
® | ow Voltage Directive 2006/95/EC

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH 11



Safety notes

2.4 Lithium batteries

2.4 Lithium batteries

Lithium batteries are primary power sources with high energy content designed to represent
the highest possible degree of safety.

A\ warninG

Potential hazard

Lithium batteries may present an Explosion Hazard if they are abused electrically or
mechanically. This is in most circumstances associated with the generation of excessive
heat where internal pressure may cause the cell to rupture.

Thus the following basic precautions should be observed when handling and using lithium
batteries:

Do not short-circuit, recharge or connect with false polarity.

Do not expose to temperature beyond the specified temperature range or incinerate the
battery.

Do not crush, puncture or open cells or disassemble battery packs.
Do not weld or solder to the battery’s body.
Do not expose contents to water.

12
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Description 3

3.1 FSTO020 features

Description

The Siemens SITRANS FST020 IP65 NEMA 4X flow meters achieve highly accurate flow
measurement owing to the WideBeam ultrasonic transit-time technology. The sensors are
mounted on the outside of the pipe, preventing contact with the medium.

The sensor construction makes installation and commissioning of even the largest sizes very
straight forward and easy. The sensors deliver true multi parameter measurements i.e.
volume flow.

Note

This Operating Instructions manual applies to the following FST020 IP65 NEMA 4X
operating systems: Version 2.04.04 and later.

3.2 NEMA 4X Transmitters

SITRANS FST020 Transmitters

The SITRANS FST020 NEMA 4X series transmitters are available in AC or DC powered
versions. The transmitters include an LCD display providing flow rate, diagnostics data and
keypad interface to access on-screen software setup menus.

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH 13



Description
3.2 NEMA 4X Transmitters

SITRANS FST020 NEMA 4X Transmitter Labels

The transmitter label is located on the top of the unit. The illustration shows a typical label
but labels vary depending upon model and installation location.

Siemens Industry, Inc.
Spring House, PA 19477 USA MODEL: FST020
PART NO: 7ME35701HA300AA0 V/M: 01 '
T A O SO AR IP65 ENCL TYPE 4X
Plus Codes:
2
KCC-REM-$49-FST020 ﬁ
SIN: 42922 @ C € N
w0
NN W (€ ¢
EXTERNAL POWER INPUT: 3KVT E304857 N147 %
100 - 240 VAC 50/60Hz, 20VA INSPECTION & MEASURING 2
Operating Temperature: -10 to +50°C ELECTRICAL EQUIPMENT
ASSEMBLED IN USA 02/07/2014

Figure 3-1  Typical Transmitter Label

SITRANS FST020 Model Numbers
The SITRANS FST020 NEMA 4X model numbers:

® Single Channel - 7ME35701HA300xx0 (AC power)

® Single Channel - 7ME35701HB300xx0 (DC power)

~ @

%r S|

[ ]
OUERE

SITRANS FBTOZO

I

~

Figure 3-2  NEMA 4X Transmitter

FST020 IP65 NEMA 4X
14 Operating Instructions, 2/2014, ASE03086487-AH



Installing/Mounting 4

4.1 Determining a location

A wrrninG

Electrical Shock Hazard

May cause death or serious personal injury.

Disconnect power before working on this product.

Upstream / Downstream

® Avoid long drop lines downstream from the sensor to prevent the meter pipe from
draining.

e Avoid installing the sensor upstream of a free discharge in a drop line where possible.

Sensor Location in piping system
The optimum location in the system depends on the application

® For liquid applications the presence of excessive gas or air bubbles in the fluid may result
in erroneous measurements. Therefore, it is preferred not to install the sensor at the
highest point in the system, where gas / air bubbles will be trapped. For liquids it is
advantageous to install the sensor in low pipeline sections, at the bottom of a U-section in
the pipeline.

4.2 Use according to specifications

"Use according to specifications” covers:
® Use within technical limits.
® Consideration of liquid specifications and references.

® Consideration of specifications as to installation, commissioning and maintenance.

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH 15



Installing/Mounting

4.3 Application Guidelines

Do NOT:

4.3

Basic Requirements

16

Use the sensors as a footboard for installation purposes.

Change the flow meter in any way. For e.g. decomposition of material in connection with
processing, welding and use of accessories and spare parts not approved by Siemens.

Note

If the flowmeter is not used according to the specifications, the manufacturer cannot be
held responsible for any resulting damage.

Application Guidelines

Determine pipe material and dimensions.

Avoid vertical pipes flowing in a downward direction.

Avoid installation of sensors on the top and bottom of horizontal pipes, where possible.
Select a location with the longest straight run of pipe.

Identify upstream piping configuration (elbow, reducer, etc.).

Pipe surface should be smooth and, if necessary, free of dirt and grease.

Avoid pressure reduction components upstream, where possible.

Avoid mounting on or near weld seams.

Pipe must be full during set-up.

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH



Installing/Mounting
4.4 Mounting the Transmitter

4.4 Mounting the Transmitter

A wrrninG

Hazardous Voltage

May cause death or serious personal injury.

Disconnect power before working on this product.

Wall Mounting

The transmitter can be mounted on any wall surface including wood, metal or concrete. Use
the appropriate bolts and screws as needed for your mounting application and adhere to
local codes.

e Recommended mounting: directly to wall or to electrical cabinet back panel.

e |f alternate mounting surface is used it MUST support four times the weight of the unit.

14.9 mm 160 mm
(-59in) (6.325in)

15.2 mm 130 mem
-
(06 in) " (5125 in)

6.4 mm
(.25 in}

2276 mm
{8.96 in)
240.3 mm
{9.46 in)

240 mm
{9.93in]
227 mm
{8.45 in)

@®  Mounting holes
@  Enclosure cover screws
Figure 4-1  Wall Mounting

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH 17



Installing/Mounting
4.4 Mounting the Transmitter

Mounting the Enclosure

1. Loosen the Enclosure cover screws and open the cover to reveal the mounting screw
holes.

2. Mark and drill four holes in the mounting surface for the four #8 screws (supplied).

3. Fasten with a long flat-blade screwdriver.

Pipe Mounting

For installation on 2-inch standpipe use Pipe Mounting Kit CQO:1012NMB-1 (optional - see
catalog). See figure below.

©) Mounting Plate ©) Mounting Hardware (see table below)
®@ 21/4"(57.1mm)to 2 3/8"(60.3mm) O.D (B  U-Bolt Assembly (see table below)
standpipe

(®  cable Entry Ports

Figure 4-2  Pipe Mounting

FST020 IP65 NEMA 4X
18 Operating Instructions, 2/2014, ASE03086487-AH



Installing/Mounting

4.4 Mounting the Transmitter

Table 4-1  CQO:1012NMB-1 Mounting Kit

Description Qty
Mounting Plate

U-Bolt Assembly including Bracket & Nuts
8-32 x 5/8 LG Cross Round Head screws
#8 Flat Washer

#8 Split Lock Washers

8-32 Hex Nut

NI FSI FN ENE N IS

Pipe Mounting Installation
1. Affix Mounting Plate to standpipe using the U-bolt assemblies.
2. Secure transmitter to Mounting Plate using #8-32 screws, washers and nuts.

3. Refer to Connecting Power (Page 21) and Sensor Installation (Page 37) to complete
installation.

Note

Use conduit fittings or cable glands on all cables.

FST020 IP65 NEMA 4X
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Connecting 5

5.1 Transmitter Wiring
511 Connecting Power
Note

If the transmitter is not already mounted and cabling has not been run, proceed to Mounting
the Transmitter (Page 17) before connecting power.

Hazardous Voltage

Will cause death or serious personal injury.

Disconnect power before working on this product.

1. Using a flat-head screwdriver, loosen the six securing screws from the Keypad Enclosure
Cover and open cover.

2. To determine type of power connection refer to the following part numbers:
- 7ME3570-1HA3 = AC Power
- 7ME3570-1HB3 = DC Power

Note
The product nameplate also lists the actual power that can be applied to the unit.

FST020 IP65 NEMA 4X

Operating Instructions, 2/2014, ASE03086487-AH 21



Connecting

5.1 Transmitter Wiring

3. Pull either the AC or DC wires through transmitter case cable gland and into the
transmitter case before wiring power connector.

NOTICE

Do not use a screwdriver to pry up the Display board connector (circled in the figure
below).

Damage to the unit may occur.

Fuse F1 Type GMA, 2A J9 RS-232 Port DB9 Connector - 15m (50 ft) max

®
length
Input Power Connector P12 (® S1 Keypad Enable Switch
1/0 Terminals TB1 @ 1/0 Input Cables - 30m (98 ft) max length
®

®Ee 6

J8 RS-485 Port Connector - 30m
(98 ft) max length

Input Power Cables

Sensor Cables - 90m (300 ft) max length
Figure 5-1  Input Power Wiring

Note
Refer to figure above, callouts @, ®, @ and ©.

Maximum cable lengths cited may be extended with factory approval, if necessary.

4. Locate power plug P12 and loosen P12 connector screws.

FST020 IP65 NEMA 4X
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FST020 IP65 NEMA 4X

5.1 Transmitter Wiring

5. As per local electric codes, wire input power connector P12 for AC or DC power

depending on power supply provided.

Connector P12 AC DC Wire Color
1 L1 POS + Black

2 L2/N NEG - White

3 GND GND Green
Note

Dress cables and make sure cable length is not excessive as to impede proper
replacement of access cover.

. Insert AC or DC power wires into wire entry holes and secure by tightening wire clamp

SCrews.

Note

Power supply connector wires should be stripped stranded or solid conductors AWG 12 -
18.

. Pull sensor cables through transmitter case cable gland and connect to the appropriate

UP and DOWN sensor connectors.

. Connect the power cables to the appropriate power source (100-240 VAC @ 50/60 Hz or

11.5-28.5 VDC) and power up unit.

A\ warninG

Circuit limited to 20 Amps

The branch circuit must be limited to 20A or damage to the unit and personnel injury will
result.

It is recommended that the circuit breaker be located near the transmitter.

Shock Hazard

Will cause death or serious personal injury.

Disable power before servicing fuse F1.

Operating Instructions, 2/2014, ASE03086487-AH 23
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5.1 Transmitter Wiring

9. If unit is operational, turn power off, close Keypad Enclosure Cover and secure the six
cover screws (torque to 6 in-lbs).

Note

Do not position the transmitter in such a way that it is difficult to operate the circuit
breaker or the disconnection device.

10.Turn power on. Within 10 seconds of power-up the transmitter 2-line LCD display screen
will appear.

Meter Type
:Single Channel

@)W e[«

SIEMENS
SITRANS FSTO20

®  Power-up 2-Line LCD Display Screen

Display Screen Activation
At power-up the FST020 display screen will display one of the following:

® The scrolling Siemens Welcome Screen (i.e., if no channel had been previously
activated), or

® The active channel’'s last data screen displayed prior to turning off the instrument.

The alphanumeric LCD display screen of the FST020 provides visual access to all system
variables and conditions. During initial power-up the 2 x 16 character alphanumeric display
only allows access to the numerous installation menus offered by the FST020 system. Once
a measurement channel is activated and begins operation it can display a wide variety of
meter data.

After successful channel installation, use the Keypad and repeatedly press the <Left Arrow>
until the display indicates flow data.

Note

Repeatedly press the <Left Arrow> key from any location within the Installation Menus to
return to the flow display.

FST020 IP65 NEMA 4X
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5.1 Transmitter Wiring

Default Flow Display Screen

The default display screen shows two lines of flow rate data (see figure below):

o _°

1 915%Gal
1 5.02 Gal/M

ARONUVIEICICE

SIEMENS
SITRANS FSTO20

@  Channel Number ®  Units
®  Numeric Data @  Selection Cursor

Figure 5-2  Display Screen

® First Character Field - Displays the channel number.
® Middle Character Field - Displays the numeric value of the data item selected.

® | ast Character Field - Provides a mnemonic of the data type currently displayed.

Selecting Display Data Items

The arrow keys are used to select the data items that are shown on each display line as
follows:

Right Arrow

® Upon pressing the <Right Arrow> key, a selection cursor will appear under the channel
indicator numeral (i.e., 1).

® Pressing the <Right Arrow> key once again will cause the selection cursor to move to the
other display line and so forth.

Note

The selection cursor will turn off after a period of inactivity.

Up/Down Arrows

® Once a display line is selected as described above, use the <Up or Down Arrow> keys to
scroll through the available data items at the selected display line. These measuring
parameters may include Vs M/S, Velocity F/S, Signal mV, Valc, Aeration, Flow, Total
Flow, etc.

FST020 IP65 NEMA 4X
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5.1 Transmitter Wiring

When satisfied with the item currently displayed, stop scrolling and use the <Right Arrow>
key to move to the other display line. Once the display is set up in the desired configuration,
execute no further commands and the selection cursor will eventually turn off.

Note

The System Menu can be invoked at any time by pressing the <ENTER> key.

Serial Interface Display

The data menu displays provided via the FST020 serial interface mimic the more complex

SITRANS F 1010 graphic displays. Display and data item selection in these menus are
accessed via the <Up/Down Arrow> keys only.

Note

The 2 x 16 alphanumeric display is not available via the serial port.

Siemens Channel [1] Channel 1
Select Meter Type

Meter Type >Single Channel

Meter Facilities

Language

Figure 5-3  RS-232 Serial Port Menu Screen

FST020 IP65 NEMA 4X
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5.1 Transmitter Wiring

Communications and Programming via the RS-232 Interface (optional)

To use the RS-232 Interface to program the transmitter instead of using the main unit display
you must be familiar with the basics of the Windows HyperTerminal communications
program or Siemens Si-Ware (download program at: http://s13.me/ns/cv). Most PC
computers provide at least one serial port using a 9-pin D-type connector. The port
designation can be either COM 1 or COM 2. (See Quick Terminal Mode Setup procedure
below.)

1. Referring to the schematic below, wire the RS-232 Interface cable.

Note

Many newer Laptop PCs are not equipped with serial ports, having USB ports only.
These PCs will require a USB RS-232 adapter that can be purchased commercially.

2. Connect the cable between the transmitter and the PC using a 9-pin or USB-t0-RS-232
cable connector, depending upon the port's architecture.

3. Refer to the Commissioning (Page 65) section for details for accessing the Installation
Menu.

RS-232 Interface Cable to PC RS-232 DB9 Connector

The figure below is the schematic of the serial interface cable (MLFB P/N 7ME39604CS00)
needed to make the physical connection between the transmitter and your PC. Note that the
connector has CTS pin shorted to the RTS pin (pins 7 and 8).

ol&dst/o o(&¥3/o

@D  9-Pin Serial Connector (FST020)
Pin 2 - Red
Pin 3 - White
Pin 5 - Black

@  9-Pin solder side (PC)

Figure 5-4  RS-232-Interface Cable Wiring

FST020 IP65 NEMA 4X
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5.1 Transmitter Wiring

Quick Terminal Mode Setup

1. Access Si-Ware (download program at: http://s13.me/ns/cv) or, if using [HyperTerminal],
then select [HyperTerminal.exe].

2. In [Connection Description] dialog box, enter a connection name (e.g. FST020). Click
[OK].

In [Phone Number] dialog box, select [Direct to COM 1 (or COM 2)]. Click [OK] to select.
In [Properties] dialog box, enter RS-232 parameters. Click [OK].

At terminal screen, click [File]. Select [Properties].

Select [Settings] tab. At [Emulation] box, select [VT-100].

Select [ASCII Setup]. In [ASCII Sending] uncheck boxes. In [ASCII Receiving] check
[Append line feeds to incoming line ends.]. Click [OK].

N o o M w

8. At Terminal screen, type: Menu. Press <ENTER> to access Installation Menu.

5.1.2 ModBus/BACnet Setup

Introduction

Enter the FST020 configuration mode using either the display panel controls on the flow
meter or via an RS-232 interface. The following configuration procedures are detailed in the
programming section of the standard FST020 Operating Instructions.

BACnet
Select
[Meter Facilities] >>RS-485 Setup >>Protocol: BACnet

Under BACnet Protocol enter the following:
1. Baud Rate: 300, 1200, 2400, 4800, 9600, 38,00 (9600 is default)

2. Address: 1-254 (devices on each RS-485 network should be limited for best
communication update times e.g. <10)

3. Device Number: 1- 4194300 (must be unique system wide)
4. Network Number: 71-65530 (must be unique system wide)

5. Device Name: xxxoooooooxxxxx up to 15 ASCII characters)

FST020 IP65 NEMA 4X
28 Operating Instructions, 2/2014, ASE03086487-AH



Connecting

5.1 Transmitter Wiring

ModBus
Select
[Meter Facilities] >>RS-485 Setup >>Protocol: Modbus
Under ModBus Protocol enter the following:
1. Baud Rate: 300, 1200, 2400, 4800, 9600, 38,00 (9600 is default)
2. Parity: None, Odd, Even (None is default)
3. Word Format: Normal, Reversed (Normal is default)
4. Address: 1-254 (devices on each RS-485 network should be limited for best
communication update times e.g. <10)
RS-485 Wiring

Use a recommended cable for RS-485 wiring such as Belden 9842 or Belden 3106. The two
recommended BACnet routers for use with the FST020 are:

e Contemporary Controls BASRTLX-B High Performance BACnet router
e MBS GmbH UBR-01 Universal BACnet Router

Note

See manufacturer's manual for complete details on the Conversion Device wiring.

FST020 IP65 NEMA 4X
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5.2 Navigating the Menu

©) Conversion Device (e.g. BACnet Router).
® Connect shield to chassis at one point only.

Figure 5-5  RS-485 Wiring Diagram

5.2 Navigating the Menu

Installation Menu Navigation

The Installation Menu Chart is a multi-level structure divided into three columns from left to right

Level A - lists the major menu categories.

Level B - list the menu cells associated with Level A. You can enter data into Level B menu cells

Level C - lists the Level B data

Level A

Level B Level C
Recall Site Setup Pump 1
Pump 2

Channel Enable

Create/name Site

Site Security

Delete Site Setup

Save/Rename Site

30
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5.2 Navigating the Menu

Table 5-1  5-Key Touch Keypad and PC Keyboard Function Chart

Sensor Description
ENTER Key Store numeric data, select from option lists, etc.
Left/ Right Keys Menu navigation keys move cursor.
Up / Down Keys Same as <Left> and <Right> keys. Scrolls option lists and graphic display screen.

Note
Use Left Key to return to previous menu.

Typical Installation Menu Screen Example

Meter Type |
:Single Channel

—®

o——{@)] Ve[ @Bl—
e SDED&EN%

SITRANS [FSTO20 \

o o o

@®  2-Line LCD Display ENTER Key
® Right Arrow Key Down Arrow Key
® Left Arrow Key Up Arrow Key

@O

Figure 5-6  5-Key Touch Keypad

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH
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5.3 Programming the Transmitter

5.3 Programming the Transmitter

Note

Before creating a site select English or metric units from the Meter Facilities menu.

Select a Meter Type
1. After power-up, press <ENTER> key to access the top level of the Installation Menu.
2. [Single Channel] meter type appears.

3. Press <Right Arrow> key twice to select [Channel Setup] menu.

Meter Type
:Single Channel

@) W) |es|| @)

SIEMENS
SITRANS FSTO20

Note

IMPORTANT: Colon appears when menu item is selected for entry.

Create a Site
1. Press <Right Arrow> key and then <Up/Down Arrow> keys to select [Create/Name Site].
2. Press<Right Arrow> key to select the "?" symbol (see figure below).

3. To create site name use the <Up/Down> and <Right Arrow> keys to select a name.

FST020 IP65 NEMA 4X
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5.3 Programming the Transmitter

4. Press <ENTER> key to save the Site name.

O /@
\LEreate!Name Site ‘ ?C_rfa/temﬁme Site
@) W) e @] @)W e (@)

SIEMENS SIEMENS
SITRANS FSTO20 SITRANS FSTO20

O) Site name field is initially blank
@  (?) Indicates cell is ready to accept data. Cursor shown in first character position.

Note

To set English or Metric units: In [Meter Type] menu, scroll to [Meter Facilities] menu.
Press <Right Arrow> and select desired units. Press <ENTER> to select. Press <Left
Arrow> and <Up Arrow> keys to return to [Meter Type] menu.

Note

To select alphanumeric characters: Press <Right Arrow> key to cursor and then press
<Up/Down Arrow> keys to select letters and numbers.

Press <Left Arrow> key and return to [Channel Setup]. Press <Down Arrow> key to select
[Pipe Data].

Note

After the site configuration procedures that follow are complete the newly created site
must be saved again to retain the new site data. Refer to the Save/Rename Site
procedure below.

Save/Rename Site Procedure

Whenever new site configurations are added to an existing site that site must be saved again
to retain the new site changes.

1.

To save all programmed data to site, press <Left Arrow> and then scroll up to [Channel
Setup].

Press <Right Arrow> key and scroll to [Save/Rename Site].

3. Press <Right Arrow> key and then <ENTER> to save all programmed data to site.

FST020 IP65 NEMA 4X

To return to the top menu level, continue to press the <Left Arrow> key.
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5.3 Programming the Transmitter

Select Pipe Class
1. Press <Right Arrow> key to select [Pick Pipe Class].

2. Press <Right Arrow> key again. Press the <Up/Down Arrow> keys to scroll to desired
Pipe Class.

O] Pick Pipe Class
:ASA StainlessSt

W) o) [@)][®)

SIEMENS
SITRANS FSTO20

@®  Colon must appear first before Pipe Class can be selected.
3. Press <ENTER> key to select Pipe Class.
4. Press <Up/Down Arrow> keys to scroll down to [Select Pipe Size].

5. Press the <Right Arrow> key and then <Down Arrow> to select desired pipe size.

O Select Pipe Size
:8CS40

@)W e[«

SIEMENS
SITRANS FSTO20

@®  Colon must appear first before Pipe Size can be selected.

Note

Pre-programmed Pipe Size and relevant pipe parameters will appear in menu cells. Enter
dimensions manually if pre-programmed dimensions do not match application.

Note

The DN sizes listed in the [Select Pipe Size] menu option list are referenced to DIN Table
2448. After selecting pipe size, check pipe OD and wall thickness for correct dimensions.

6. Press <ENTER> key to save Pipe Size selection.

Select Liquid Class

1. Press <Left Arrow> key to select [Pipe Data] and then press <Down Arrow> key to select
[Application Data].

2. Press <Right Arrow> key to select [Liquid Class].
3. Press <Right Arrow> key again to select [Select Liquid]. Press <Right Arrow> key again.

FST020 IP65 NEMA 4X
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4,
5.

5.3 Programming the Transmitter

Press <Up/Down Arrow> keys to scroll to desired liquid.

Press <ENTER> key to save selection.

ON 2

Liquid Class J ‘ Liquid Class
:Water 20C/68F :0il <SAE 20>
NIVIEIOIC NIQIEIOIC
SIEMENS SIEMENS
SITRANS FSTO20 SITRANS FSTO20

Colon appears.
Select new liquid from option list.

@
@)

Select Pipe Configuration

1.
2.
3.

FST020 IP65 NEMA 4X

Press <Left Arrow> key and then <Down Arrow> key to select [Pipe Config].
Press <Right Arrow> key.

Press <Up/Down Arrow> keys to select a configuration that approximates the conditions
upstream of your sensor mounting location. (Refer to the definitions below.)

Press <ENTER> key to save selection. The [Anomaly Diams] menu will appear.

ON _@
Anomaly Diants
>10

@) @) e @) @)W es] @]

SIEMENS SIEMENS
SITRANS FSTO20 SITRANS FSTO20

Pipe Config
:Fully Developed

@D  Use this menu cell to select the pipe configuration that most accurately represents the
upstream pipe condition.

@  Use this menu cell to enter the number of pipe diameters between the upstream
configuration and the sensor installation.

Press <Right Arrow> key twice. =0 will appear.

. press <Right Arrow> and then the <Up/Down Arrow> keys to select number of pipe

diameters.

. Press <ENTER> key to save selection.

Operating Instructions, 2/2014, ASE03086487-AH 35
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5.3 Programming the Transmitter

Table 5-2  Pipe Configuration Option List Definitions

Options Definitions

Fully Developed Fully developed flow, as would be expected for very long
straight pipe runs or installation downstream of a flow
condition.

1 Elbow Single 90 degree Elbow upstream of sensor installation.

Dble Elbow+ Double out-of-plane Elbows upstream of sensor installation.

Dble Elbow- Double in-plane Elbows upstream of sensor installation.

Valve Consult Factory.

Expander Pipe expansion upstream of sensor installation.

Reducer Pipe reduction upstream of sensor installation.

Norm Entry Consult Factory.

Header Inlet Header or pipe manifold upstream of sensor installation.

Intrusions Consult Factory.

Save/Rename Site Procedure

Whenever new site configurations are added to an existing site that site must be saved again

to retain the new site changes.

1. To save all programmed data to site, press <Left Arrow> and then scroll up to [Channel

Setup].

2. Press <Right Arrow> key and scroll to [Save/Rename Site].

3. Press <Right Arrow> key and then <ENTER> to save all programmed data to site.

To return to the top menu level, continue to press the <Left Arrow> key.

36

Proceed to Sensor Installation (Page 37) if necessary.

FST020 IP65 NEMA 4X
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5.4 Installing the Sensor

5.4.1 Preliminary Installation Procedures

Clamp-on Sensor Mounting Modes

Note

When installing sensors, do not key in the V/M (Version/Modification) label number as the
Sensor Size.

Reflect and Direct mounting modes are supported for clamp-on sensors. The transmitter
recommends a mounting mode after analyzing your pipe and liquid data entries. However,
you can install clamp-on sensors in the way that best suits your application and the sensor
type you have purchased.

[ |
~ s
. #
~ s
~ #
“ #
~ #

@D  Upstream Sensor @  Sonic Path
®  Flow Direction ®  Pipe
®  Downstream Sensor

Figure 5-7  Reflect Mount (Pipe shown from above in 12 o'clock position)

Reflect mount is recommended whenever possible. This is the simplest way to mount the
sensors. Also, Reflect mount resists abnormal flow profile conditions such as cross-flow
within the flow stream. Reflect mount supports the AutoZero function, which zeroes the
flowmeter automatically without user-participation. In addition, Reflect mount may be the only
possibility if conditions do not allow access to the opposite side of the pipe.

Direct mount provides a shorter sonic beam path. This usually improves performance with
sonically attenuative liquids or pipe materials. Direct mount is recommended for plastic
pipes. Compared to Direct mounting, Reflect mount requires almost double the amount of
mounting length. Therefore, Direct mount may be the only option if the availability of
mounting space is limited.

FST020 IP65 NEMA 4X
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N,

¥

-~
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~
~
~
~
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/
o

@®  Upstream Sensor

®@  Pipe

®  Flow Direction

b
@

Downstream Sensor

®  Sonic path

Figure 5-8  Direct Mount (Pipe shown from above in 12 o'clock position)

Mounting Supplies

The following items will be needed to mount the sensors (most are supplied):

e [lat blade screwdriver

® Mounting Frames or Mounting tracks

® Tape, chalk and a ruler or measuring tape

® Mounting Straps

® Spacer Bar

® Mounting Guide (for Direct Mount)

e Ultrasonic coupling compound and/or coupling pads

® Sensors (matched set)

Strap Mounting Kits

The available Mounting Strap kits are listed below. Each kit comes with up to two band sizes
to cover its designated pipe diameter range and a spacing guide for Direct Mount.

Strap Mounting Kits

Pipe Diameter

SAE Band Sizes (Qty.)

7ME396000SM00 (DN50 to DN150) 2" (50.8mm) to 7" (177.8mm) #88 (2) #128 (2)
7ME396000SM10 (DN50 to DN300) 2" (50.8mm) to 13" (330.2mm) #88 (2) #152 (2)
7ME396000SM20 (DN300 to DN600) 13" (330.2mm) to 24" (609.6mm) #188 (2) #280 (2)

7ME396000SM30 (DN1200 to DN1500)

24" (609.6mm to 48" (1219.2mm)

#152 (4) #312 (4)

38
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Selecting a location for the sensors

1.

Locate the sensors downstream from the center of the longest available straight run. A
location ten pipe diameters or greater downstream from the nearest bend will provide
adequate flow profile conditions.

Do not, if possible, install the sensors downstream from a throttling valve, a mixing tank,
the discharge of a positive displacement pump or any other equipment that could possibly
aerate the liquid. The best location will be as free as possible from flow disturbances,
vibration, sources of heat, noise, or radiated energy.

Avoid mounting the sensors on a section of pipe with any external scale. Remove all
scale, rust, loose paint, etc., from the location.

Do not mount the sensors on a surface aberration (pipe seam, etc.)

5. Do not mount sensors from different ultrasonic flowmeters on the same pipe. Also, do not

run the sensor cables in common bundles with cables from other instrumentation. You
can run these cables through a common conduit ONLY if they originate at the same
transmitter.

6. Never mount sensors under water, unless you order submersible units and you install
them in accordance with factory instructions.

7. Avoid mounting sensors on the top or bottom of a horizontal pipe. The best placement on
a horizontal pipe is either the ten o’clock and two o’clock position for Reflect Mode, or one
sensor at nine o’clock and one sensor at three o’clock for Direct Mode. Mounting on a
vertical pipe is recommended only if flow is in the upward direction. When mounting on a
vertical pipe flowing in a downward direction make sure there is sufficient back pressure
in the system to maintain a full pipe.

»” E X [N
" ‘u
Y
@  Reflect Mount
®  Direct Mount

Figure 5-9  Sensor Alignment

Preparing the Pipe

1. Pick a mounting location with the longest straight run. You must have easy access to at

least one side of your pipe. The pipe at the mounting location must remain full, even at
zero flow.

2. Decide on your mounting mode (Direct or Reflect). Always use Reflect Mode whenever

FST020 IP65 NEMA 4X

possible. You may only need to use Direct Mode if your pipe is plastic.
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3. After receiving the spacing dimensions from the Installation Menu, prepare the pipe
surface. De-grease the surface, if necessary, and remove any grit, corrosion, rust, loose
paint, etc. Use the provided abrasive materia to create a clean contact surface for the

) O
A/
@  Pipe

® Cleaned Areas
Figure 5-10 Pipe Surface Preparation

4. Clean an area 13 mm (1/2-inch) on either side of the sensors.

5. Clean an additional 13 mm (1/2-inch) along the length of the sensors.

5.4.2 Sensor Identification and Selection

The sensor part number located on the front face provides a detailed identification. For
example, the Part Number: 1011HNS-D1T1-S2 means:

@  Model ®  Size

®  HiPrecision ®  Temperature

®  NEMA w/F-Conn @  Agency Approved
@  Pipe Material

Note

Check to make sure that the sensors are a matched set with the same serial numbers and
marked with an "A" and "B" (e.g., 19256A and 19256B).

FST020 IP65 NEMA 4X
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Typical Sensor Labels

FST020 IP65 NEMA 4X

/

€& -
KEMAQO3ATEX1134 07/14/2012
c €1180

N117
Exia lIC TS5 Tamb=+60°C
(Tproc=-50° To +120°C)

PER SIEMENS DWG. 1011NS9-7

~

Siemens Industry, Inc
Made in USA

T 1010-402 rev 07

| XXXXUniversal
1011P1PS-B2
PART NUMBER BAR CODE

| SENSOR

VIM A2 BZ

S/N: E0034B SIZE |
| SINBARCODE ‘
- J

@  Universal sensor model number
®  sensorsize

Figure 5-11 Sample Universal Sensor Label
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4 Siemens Industry, Inc\
@" 16 Made in USA
KEMAO3ATEX1134 o702 S
C€1s0 5

w
N117 &
(=]
Ex ia IIC T5 Tamb=+60°C :,
(Tproc=-50° To +120°C) b
PER SIEMENS DWG. 1013S-89-7 A
| XXXXHiPrecision | SENSOR | ¢—+——(D
1011SS-D2T1C-S9
PART NUMBER BAR CODE ‘
V/IM B1 ﬁD 2
S/N: 48294A |SIZE
S/N BAR CODE |
\ J

@  Hi Precision sensor model number
®  sensor Size

Figure 5-12 Sample Hi Precision Sensor Label

Table 5- 3 Universal Sensor Selection Chart

Sensor Size Order Code Outer Diameter Range Outer Diameter Range

(mm) (inches)
Min. Max. Min. Max.

A2 B 12,7 50,8 0.5

B3 C 19 127 0.75

C3 D 51 305 2 12

D3 E 203 610 8 24

E2 F 254 6096 10 240

Chart based on pipe size (pipes other than steel)

FST020 IP65 NEMA 4X
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Table 5-4  High Precision Sensor Selection Chart

Sensor Size Order Code Pipe Wall (mm) Pipe Wall (inches)
Min. Max. Min. Max.
AlH G 0,64 1,02 0.025 0.04
A2H H 1,02 1,52 0.04 0.06
A3H J 1,52 2,03 0.06 0.08
B1H K 2,03 3,05 0.08 0.12
B2H L 3,05 4,06 0.12 0.16
C1H M 4,06 5,84 0.16 0.23
C2H N 5,84 8,13 0.23 0.32
D1H P 8,13 11,18 0.32 0.44
D2H Q 11,18 15,75 0.44 0.62
D4H R 15,75 31,75 0.62 1.25

Chart based on pipe wall thickness (steel pipes only).

Sensor Selection

The following is a typical sensor selection procedure.

Note

The transmitter must be powered up before you can select a sensor model. Refer to
Transmitter Wiring (Page 21).

1. Press the <Down Arrow> key to select [Install Sensor].

2. Press the <Right Arrow> key to [Sensor Model]. Press <Right Arrow> key and scroll to
select the sensor model found on the sensor label.

3. The drop down menu lists the following sensor selections:

FST020 IP65 NEMA 4X

7ME39501G
1011 Universal - Usable -40° to 120°C

1011HP-T1 - Usable -40° to 120°C, recommended for & Temperature <40°C;
Standard.

1011HP-T2 - Usable -40° to 120°C, recommended for & Temperature >40°C - <80°C;
Named as high temperature.

1011HP-T3 - Usable -40° to 120°C, recommended for & Temperature >80°C <120°C,;
special request.

1021 Sensor

991 Universal

Note

The meter will automatically recommend a sensor depending on the application data
that has been entered.
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4. For this example, select the sensor model that appears on the sensor label and press
<ENTER>. (Refer to sensor label figures above.)

Sensor Model
>1011 Universal

@)W e[«

SIEMENS
SITRANS FSTO20

5. Press the <Down Arrow> key to [Sensor Size]. Press <Right Arrow> key and scroll to
select the sensor size that matches the size indicated on sensor label then press
<ENTER>.

6. At [Sensor Mount Mode] press <Right Arrow> key. Scroll to select [Reflect] or [Direct]
mount then press <ENTER>.

7. IMPORTANT: Press the <Up/Down Arrows> keys to scroll to [Spacing Method] and
[Number Index]. Record these numbers. They will be used to mount the sensors.

8. Sensors can now be mounted. Refer to the sensor mounting procedures and select the
mounting mode desired.

9. Once sensor mounting is complete proceed to Commissioning (Page 65).

FST020 IP65 NEMA 4X
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5.4.3 Reflect Mount using Spacer Bar

Sensor Installation using Mounting Frames and Spacer Bar

The spacer bar eliminates manual spacing measurements and provides rigidity for mounting
the sensors while maintaining axial alignment. Refer to Programming the Transmitter
(Page 32) before proceeding.

1. Perform all required menu steps taking note of the sensor model and size designation.
The transmitter then issues the Number Index and prompts you to press <ENTER> to
finish the sensor install routine. Stop at this point.

Note

Note the number index value displayed in the [Install Sensor] menu. You will use this
index to properly space the sensors. Check to ensure that you have a matched set of
sensors. They both should have the same S/N number but marked with either an "A" or
"B" (e.g., 19256A and 19256B).

2. Prepare the pipe surface area where the sensors will be mounted. Degrease the surface
and remove any grit, corrosion, rust, loose paint, etc.

Note

Before beginning refer to the Reflect Mount sensor installation diagram below.

Mounting Frame (® Mounting Strap positioned around Mounting Frame
Spacer Bar Screw Hole ® Locking Nut
Mounting Strap Adjusting Screw @ sensor Clamping Screw

®EOeO

Optional: On larger pipes, multiple
lengths of straps can be linked
together to surround pipe

Figure 5-13  Reflect Mount with Mounting Frames and Spacer Bar

FST020 IP65 NEMA 4X
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Ltn Menu Cell

This view only menu cell shows the distance in inches or millimeters between the front faces
of the sensors along the axis of the pipe. If you are mounting the sensors without a track or
spacer bar, you have to space them according to this value. Note that Ltn may be a negative
number for direct mount on very small pipes where the sensor spacing overlaps.

Preparing the Pipe

1. Assemble the mounting frames and sensors, with the cable connectors facing away from
each other as shown below. The spacer bar is attached to each sensor using a sensor
Reference Index screw. One sensor is attached using the "REF" hole on the spacer bar.
The second sensor is attached to the spacer at the Number Index hole.

(@ 1012FNFS Mounting Frame & ® Number Index Hole
Sensor

(@ 1012BN Spacer Bar ® REF hole
Figure 5-14 Reflect Mount, Spacer Bar-Side View

2. Temporarily position the assembly at the location where you have determined it would be
mounted. Ensure that it is a smooth area without any raised spots or seams.

3. Mark a generous area around the sensors (13mm / 1/2" on either side) with a pencil or
chalk. Remove the assembly.

FST020 IP65 NEMA 4X
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4. Prepare the two areas you marked by degreasing the surface, if needed, and removing
any grit, corrosion, rust, loose paint or surface irregularities with the abrasive pipe
conditioning material provided. Clean the pipe of all debris and abrasive particles.

@ Clean areas
Figure 5-15 Preparing the Pipe

5. Wrap a Mounting Strap around the pipe. Make sure to position strap so there is easy
access to the Mounting Strap Adjusting Screw.

Place the assembled Mounting Frame so that it rests on the top of the pipe.

Engage the end of the Mounting Strap with the Mounting Strap Adjusting Screw.

Slide Mounting Strap under the spring clip of one of the Mounting Frames.

© © N 2

Tighten the Mounting Strap Screw enough to take up all the slack, but not enough to
prevent rotation of the Frame Assembly. Repeat Mounting Strap procedure for the other
Mounting Frame.

10.Rotate and align the Mounting Frame assembly to the final conditioned pipe surface
location, ensuring that the assembly is straight along the pipe axis. (Refer to the sensor
orientation in the Sensor Installation figure below.)

11.Tighten the Mounting Straps to seat the assembly firmly on the pipe. Do not over tighten.

FST020 IP65 NEMA 4X
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Installing the Sensor

1. Take either sensor and apply a continuous lengthwise 3mm (1/8-inch) bead of coupling
compound across the center of the sensor emitting surface.

@®  Coupling Compound @  sensor
@  Emitting Surface ®  Angled Edge
® BackEnd ®  F-Connector

Figure 5-16 Sensor

@ 7ME39600M Mounting Frame (® Mounting Strap. Note: Optional 2nd Mounting Strap
may be needed for additional support on larger
pipes, over 76¢cm (30 inches).

@ sSpring Clip (not present on all ® Index holes
models)

(® Sensor Clamping Screw
® 1012BN Spacer Bar

Figure 5-17 Sensor Installation

Spacer Bar REF hole
Orientation of sensor at 9 o'clock position

®Q

FST020 IP65 NEMA 4X
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2. Slide sensor into a Mounting Frame back end first aligning the angled edge of the sensor
with the angled edge of the Mounting Frame. Keep sensor from making contact with the
pipe until it butts up against the Mounting Frame stop. Push sensor down to mate with
pipe.

3. Tighten the sensor clamping screws to hold the sensor firmly in place. Repeat procedure
for the other sensor.

4. Proceed to Sensor Wiring (Page 63).

See also

Commissioning (Page 65)

544 Direct Mount

Sensor Installation using Mounting Frames, Spacer Bar and Spacing Guides

The combination of mounting frames, spacer bar and spacing guides is the recommended
way to mount Direct Mode sensors. The mounting frame establishes the axial alignment of
the sensors and allows you to remove and replace either sensor while preserving their exact
mounting location.

For Direct Mode mounting, a spacer bar is used to establish the distance between sensors
and a spacing guide to locate the sensors at the nine o’clock and three o’clock positions.
Should the distance between sensors be beyond the span of a spacer bar, a measuring tape
can be used. The Mylar spacing guide comes in various lengths and widths to accommodate
most pipe sizes.

Spacing Guide Sizes
Metric English
5.08cm x 66.04cm 2" x 26"
5.08cm x 114.3cm 2" x 45"
10.16 cm x 205.7cm 4" x 81"
10.16cm x 393.7cm 4" x 155"
15.2cm x 497.8cm 6" x 196"

Figure 5-18 Mylar Spacing Guide

FST020 IP65 NEMA 4X
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. After receiving the spacing index from the Installation Menu, prepare the pipe surface

area where the sensors will be mounted.

. Degrease the surface and remove any grit, corrosion, rust, loose paint, etc.

. Make a note of the Number Index displayed in the Install Sensor menu. Check to ensure

that you have a matched set of sensors. They both should have the same S/N number
but marked with either an "A" or "B" (e.g., 100A and 100B).

. Temporarily position one of the frames on the pipe where you will be mounting it. Ensure

that this is a smooth area without any raised areas (seams, etc.) With a pencil or chalk,
mark a generous area around the frame 13 mm (1/2") on either side. Remove the
assembly.

. Prepare the area you marked by de-greasing surface, if needed, and removing any grit,

corrosion, rust, loose paint or surface irregularities with the abrasive material provided.

. Put a mounting strap around the pipe and engage an end into adjusting screw (screw

should be pointing up). Position frame in the middle of area you have cleaned and
centered on the pipe with its angled end facing away from where the other frame will sit.

@®  Sensor Clamping Screw @®  Mounting Strap

@  Locking Nut ®  Mounting Strap Adjusting Screw
@ Spacer Bar Screw Hole

Figure 5-19 Wrap Strap Under Pipe and Attach to Adjusting Screw

. Slide the mounting strap over it (and under the clip if there is one) and tighten with a

screwdriver. While tightening, check to ensure that the center of the tapered roller is
centered on the pipe.

. Attach the second frame to the spacer bar with an index spacer screw into the Index hole

specified in Step 1. The angle on the frame should be facing away from the direction that
the length of the bar is going.

FST020 IP65 NEMA 4X
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9. Now attach the free end of the spacer bar by inserting an index spacer screw through the
REF hole on the spacer bar and then into the hole on the mounted frame. Tighten. Sight
to ensure that this frame is lined up in the center of the pipe and, while holding this
alignment, place a dot (with pencil or chalk) in the center of the tapered roller at the
bottom of the frame (see A below). While holding alignment, also mark along the front
edge of the frame with pencil or fine chalk line (see B below).

o

N

K

O

@ sensori ®  Sensor Edge Line
@  Pipe ®  Spacer Bar
® Dot @ Dot
@  sensor?2 Line
®  Mylar Spacing Guide

Figure 5-20  Aligning the Sensor to the Pipe

FST020 IP65 NEMA 4X
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10.Disassemble the spacer bar and the unmounted frame. Use the bar as a straight edge
and, with one edge against the mounted frames tapered roller center and the other
crossing the dot you drew, draw a line crossing the dot (see "B" above). Set the bar
aside.

@®  Trim material from inner edge if necessary

®  Mylar Spacing Guide

®  8cm (3-inch) Overlapping Edge

Figure 5-21 Wrapping the Mylar Spacing Guide around the pipe (End View)

11.Wrap the Mylar spacing guide around the pipe so that the left edge is against the sensor
edge mark (see "C" above). Arrange so that one end overlaps the other by at least three
inches. Trim to fit if necessary, but be sure not to trim at the overlapping end in order to
keep it square.

12.Realign left edge of the guide with the sensor edge mark. Line up both vertical edges of
the guide and ensuring that it is snug around the pipe, mark along the overlapping edge.

13.Remove Mylar spacing guide and lay it out on a flat surface. Either measure the exact
distance half-way between the overlap edge and the mark at the overlap, or fold the
guide from the overlap edge to overlap mark and draw a line at the fold or halfway point.

1
L)
)
1
O, >
L]
Ll

@®  Overlap Edge ®  Spacing Guide
@  Mark (or fold) exactly at half-way point @®  Circumference

Jo
e

"4
-

1
1
1
1
1
1
1
1
T

Figure 5-22  Finding the Halfway Distance

14.Reinstall the spacing guide; its left edge abutting the sensors edge mark on the pipe and
the overlapping edge in line with the dot (now a line) on the pipe (see "C). Tape it in this
position on the pipe. Take the second frame and place it against the edge of the guide
with its tapered roller centered on the center mark on the guide.

FST020 IP65 NEMA 4X
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15.Temporarily position the frame (in the 3 o’clock position opposite the mounted frame -
see below) where it will be mounted. Ensure that this is a smooth area without any raised
spots (seams, etc.). Mark a generous area of 13mm (1/2-inch) around the mounting
frames on either side with a pencil or chalk. Remove the frame and the Mylar guide.

\@/

@ 9 o'clock Sensor
® 3 o'clock Sensor
Figure 5-23  Aligning the Sensors for Direct Mode operation (End View)

16.Prepare the area you marked by de-greasing the surface, if needed, and removing any
grit, corrosion, rust, loose paint or surface irregularities with the abrasive pipe
conditioning material provided. Clean the pipe of any debris and abrasive particles.

17.Replace the Mylar guide back in the same position it was in and retape it to the pipe.

18.Put a mounting strap around the pipe and engage an end into adjusting screw (screw
should be pointing up).

19.Position frame in the middle of area you have cleaned and centered on the pipe with its
angled end facing away from where the other frame will sit and aligned with the edge and
center marks on the guide. Slide the mounting strap over it (and under the clip if there is
one) and tighten with a screwdriver. While tightening, check to ensure that the center of
the tapered roller is centered on the pipe.

20.Take either sensor and apply a continuous lengthwise 3mm (1/8-inch) bead of coupling
compound across the center of the sensor emitting surface.

21.Tighten the sensor clamping screws to hold the sensor firmly in place. Repeat procedure
for the other sensor.

22.Slide sensor into a mounting frame back end first aligning the angled edge of the sensor
with the angled edge of the mounting frame. Keep sensor from making contact with the
pipe until it butts up against the mounting frame stop. Push sensor down to mate with

pipe.

23.0pen the transmitter top cover. Using a flat blade screwdriver, remove the Cable Strain
Relief bracket.

24.0bserving the upstream and downstream orientation, attach the UP (upstream) and DN
(downstream) cables to the sensors and make snug. Attach the other ends to the UP and
DN terminals of the transmitter.

25.Replace the Cable Strain Relief bracket. Close top cover.

26.Proceed to Sensor Wiring (Page 63) and then Commissioning (Page 65).

FST020 IP65 NEMA 4X
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1012T Mounting Tracks

Using 1012T Sensor Mounting Tracks

The 1012TN and 1012TNH Mounting Tracks provide a rigid mounting platform for Series
1011 Universal or high precision size A or B sensors. The mounting tracks service pipe sizes
up to a maximum of 5.00" (140 mm) outer diameter. Operating temperatures are supported
up to 121°C (250°F). The assembly consists of lightweight aluminum track rails with integral
sensor clamping screws. Attached index pins enable positive locating of the sensors at fixed
spacing locations. Roller-chains and tension screws secure the assembly to the pipe.

The 1012T mounting tracks support both Direct and Reflect mounting modes. The
transmitter recommends the appropriate sensors, mounting track and mounting mode, based
on the pipe data entries. Refer to the sensor installation procedures, and if necessary, review
how to select and prepare a pipe mounting location.

Installing a 1012T Mounting Track in Reflect Mode

54

The Sensor Installation procedures show how the automatic selection of sensors, mounting
mode and spacing method are established. Examine the figure below, which illustrates a
typical [Install Sensor] menu screen. The assignment of the mounting track part number and
the designation of the number index are automatic. To view this data, at the [Install Sensor]
menu, press the <Right Arrow> and scroll down to the appropriate menu cell.

Install Complete
>No

@)W e[«

SIEMENS
SITRANS FSTO20

FST020 IP65 NEMA 4X
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1. Perform all required menu steps up until the point where you respond to the [Install
Complete] prompt.

2. Make note of the Number Index. Check to ensure that you have a matched set of
sensors. They both should have the same serial number but marked with wither an "A" or
"B" (e.g. 100A and 100B).

Note

An index pin will be inserted into the track rail hole designated by the Number Index to
position one of the sensors (see @) in figure below).

)

|

v Y
(e e

O N
To SITRANS F 1010 Transmitter
1012CNF Series Cable
1011NPS Series Sensor Upstream

Sensor Clamp
1011NPS Series Sensor Downstream

Mounting Strap Guide

1012TN Series Mounting Track
Ultrasonic Couplant

Flow direction

©OEO®OO

Pipe
REF Hole Index Pin
Figure 5-24  Reflect Mount with Model 1012TN Mounting Track (Side View)

SICIOICISXC)

3. Place the track rail assembly on the top surface of the pipe at the location where you
have determined it would be mounted. Ensure that it is a smooth area without any raised
spots or seams.

4. Holding the mounting track assembly in place, loop one of the strap clamps under the
pipe, pull it around and maintain tension while slipping a link over the tension screw hook.
Tighten the tension screw enough to hold the assembly on the pipe, but still allow
rotation. Repeat for the other mounting strap.

FST020 IP65 NEMA 4X
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5. Rotate the track rail assembly to the intended mounting position on the pipe, then tighten
both tension screws just enough to prevent rotation. Do not over tighten.

6. With a pencil or chalk mark a generous area around the perimeter of the track assembly.
Loosen and move the assembly away from marked area.

7. Prepare the area you marked by degreasing the surface, if needed, and removing any
grit, corrosion, rust, loose paint or surface irregularities with the abrasive pipe
conditioning material provided. Clean the pipe of all debris and abrasive particles.

8. Rotate the track into the position that was just cleaned. Insert the index pin into the REF
hole.

9. Insert the index pin into the reference hole.

10.Select a sensor and apply a thin band of couplant compound to the sensor’s emitting
surface.

11.Place the sensor between the track rails, slightly behind the pin and under the clamping
screw assembly. Slide it forward until it butts up firmly against the reference pin.

12.0nce the sensor is in place secure it with the sensor clamping screw. Do not over tighten.

13.Repeat the procedure for the Number Index sensor making sure to insert an index pin
into the correct Number Index hole. Refer to the Model 1012TN Mounting Track (side
view) figure above.

14.0bserving the upstream and downstream orientation, attach the UP (upstream) and DN
(downstream) cables to the sensors and make snug. Attach the other ends to the UP and
DN terminals of the transmitter.

Installing a 1012T Mounting Track in Direct Mode

56

The Sensor Installation procedures show how the automatic selection of sensors, mounting
mode and spacing method are established. Examine the figure below, which illustrates a
typical [Install Sensor] menu screen. The assignment of the mounting track part number and
the designation of the number index are automatic. To view this data, at the [Install Sensor]
menu, press the <Right Arrow> and scroll down to the appropriate menu cell.

Install Complete
>No

@)W e[«

SIEMENS
SITRANS FSTO20

The combination of two Model 1012TN Mounting Tracks and a spacer guide is the
recommended way to mount sensors in the Direct Mode. This method ensures that sensors
will align exactly 180° from each other and remain spaced the proper distance apart.

The Direct Mount configuration uses a set of two track rail assemblies; one for each sensor,
installed 180° apart on the pipe. The set includes:

FST020 IP65 NEMA 4X
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e Reflect Mode Track Assembly - This track rail includes the Tension Screw and REF hole
to position one sensor.

® Direct Mode Track Assembly - This track rail has number index holes for inserting an
index pin to position the other sensor.

Note

A pin will be inserted into the hole designated by the Number Index on the Direct Mode
track rail to position one of the sensors (see @ in figure below).

P/N 1012TH | REFLECT WODE SPACING
7 8 9 1011 12 13 14 15 16 17 18 18 20 21 22

PN 01z | DIRECT NODE
O.0. RANGE 1/4°-5 0123458678 91011 12 13 14 15 18 18 19 20 2

ooeo{ooouooooooooo 2 o o o
—

o/ £
®

o|B

To SITRANS F Transmitter
1012CNF Series Cable
Mounting Strap Guide

1011NPS Series Sensor Downstream
Flow direction

1012TN Series Mounting Track

REF Hole Index Pin

Ultrasonic Couplant

Sensor Clamp
1011NPS Series Sensor Upstream
1012TN Series Mounting Track

Figure 5-25 Direct Mount 180° opposed with Mounting Tracks

@
@
®
©,
®
®

P®®AR

Pipe
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. Perform all required menu programming steps up until the point where you respond to the

[Install Complete?] prompt.

. Make a note of the reported Number Index displayed in the [Install Sensor] menu. Check

to ensure that you have a matched set of sensors. They both should have the same serial
number but marked with either an "A" or "B" (e.g. 100A and 100B).

Note

Some sensors require a right-angle adapter. This adapter should be installed before
placing the sensors in the tracks.

. Prepare pipe for the track mounts by degreasing the surface, if needed, and removing

any grit, corrosion, rust, loose paint or surface irregularities with the abrasive pipe
conditioning material provided.

. If this is a horizontal pipe, place the track rail assembly against the pipe. While holding

track, place second track on pipe directly underneath (180°) and hold together in place.

. Wrap the mounting strap around the pipe and through the strap guide.

Note

For a vertical pipe installation, use a tie, tape or bungee cord to hold the two tracks in
place while mounting.

. Finger-tighten the chain Tension Screw to secure the strap and tracks to the pipe.

FST020 IP65 NEMA 4X
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Positioning Track Assemblies

1. Wrap a length of the Mylar spacing guide around the pipe and against the end of the
track assemblies. Ensure that the spacer guide edges on both sides align. Arrange so
that one end overlaps the other by at least 8 cm (3 inches). Trim to fit if necessary, but in
order to keep the end square, be sure not to trim at the overlapping end.

@®  Trim material from inner edge if necessary

®  Mylar Spacing Guide

® 8 cm (3-inches) Overlapping Edge

Figure 5-26 Wrapping the Mylar Spacing Guide around the pipe (End View)

2. Remove the spacer guide. Measure or fold spacer guide to find its halfway distance. Mark
a center line and then tape spacer guide to pipe.

@®  Overlap Edge ®  Mark on Spacing Guide
@  Mark (or fold) exactly at half-way point @®  Circumference
Figure 5-27 Finding the Halfway Distance

FST020 IP65 NEMA 4X
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3. Use the edge of the Spacer Guide as a stop for both tracks to keep them parallel. Adjust

tracks as necessary.

=

o o0 o o o @ © B o o o
FEFLECT WOOE SPACRG
1213 14 18 18 97 1B 19 30 3 3 33 M I8

DRECT WOCE
1213 14 15 18 18 1 M 3 I M 3
e e & o o e & o o o @ e

|

@®  Align tracks with Spacer Guide edge
®  Mylar Spacer Guide

(®  Halfway distance of Spacer Guide
Figure 5-28 Track Rail Alignment

. Loosen the mounting straps enough to allow you to rotate the track assembly until the

center of one track aligns with the center line on the Spacer Guide and the center of the
other track aligns at the point where the Spacer Guide ends meet. The tracks should now
be 180° apart. Tighten both chains but not too tight.

FST020 IP65 NEMA 4X
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Sensor Installation

1.
2.

FST020 IP65 NEMA 4X

5.4 Installing the Sensor

Insert an index pin into the REF hole of the track marked "Reflect Mode Spacing."

Take one of the sensors and insert it between the track rails and to the left of the index
pin with the cable connector pointing away from the pin. Move the sensor until the pin
stops it. Hold sensor in place. Move sensor clamping screw over the sensor and tighten.

p I
il

#

\EOBOOOOO o o
P/N 1012TP | REFLECT WODE SPACING
7 8 9 10 11 12 13 14

DIRECT MODE
13 14 15 18 1 19 20 21 22 23 24 25
e o o o -] -] L] -] -] -] -]

7
i

@®  Sensor Clamping Screw

@ REFhole

®  Number Index hole

Figure 5-29 REF and Number Index Pin Locations

Insert the other index pin into the correct Number Index hole on the other track marked
"Direct Mode Spacing."

Insert the second sensor into the track rail with its cable connector pointing away from the
pin. Move the sensor until it's stopped by the pin. Move sensor clamping screw over the
sensor and tighten.

Using a pencil or chalk, mark a generous area around where the sensors contact the
pipe.
Release the tension on the sensors and remove them.

Loosen the mounting straps and rotate the track assembly on the pipe so you can gain
access to the areas marked.

Prepare the areas you marked by degreasing the surface, if needed, and removing any
grit, corrosion, rust, loose paint or surface irregularities with the abrasive pipe
conditioning material provided.

Rotate the track assemblies into their original position on the pipe. Use the edge of the
Mylar guide as a stop for both tracks and keep them parallel. Align each track with the
“"center line" you previously marked on the Spacing Guide. Tighten tracks securely.
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10.This time, before installing each sensor, apply a 3mm (1/8-inch) continuous bead of
couplant compound along the center (the long way) of the contact surface of the sensor.
Also, keep the sensors lifted slightly from the pipe when installing until the sensor is
against the pin; then push down against the pipe.

Note

Remember to install the sensors with the cable connectors facing away from each other.

11.0Once the sensors are in place, secure with its clamping screws. Do not over tighten.

12.0bserving the upstream and downstream orientation, attach the UP (upstream) and DN
(downstream) cables to the sensors and make snug. Attach the other ends to the UP and
DN terminals of the transmitter.

13.Proceed to Sensor Wiring (Page 63) and then Commissioning (Page 65).

FST020 IP65 NEMA 4X
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5.5 Sensor Wiring
5.5 Sensor Wiring
5.5.1 Wiring the Sensors
1. Using a flat blade screwdriver loosen the six securing screws and open the transmitter
top cover.

2. Observing the upstream and downstream orientation, attach the UP (upstream) and DN
(downstream) cables to the sensors and make snug. Thread cables through case gland
and attach the other ends to the UP and DN terminals of the transmitter (see figure
below).

3. Close top cover and tighten securing screws.

%s.:

@ To Downstream Sensor
® To Upstream Sensor
Figure 5-30 Connecting Sensor Cables to Transmitter
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Commissioning

6

Before commissioning, it must be checked that the device has been installed and connected
in accordance with the guidelines provided in chapter 4 "Installing/mounting (Page 15)" and
5 "Connecting (Page 21)".

6.1 Commissioning

. Scroll down to [Install Complete]. Press the <Right Arrow> key.

1
2
3.
4

o

6. The flow meter is now ready to report flow.

FST020 IP65 NEMA 4X

. Press the <Down Arrow> key and select [Install].

Press <ENTER> key. The flow meter will go through drives.

known).

Press the <Down Arrow> key to accept sound velocity value. Auto Zero will follow.

. Observe the Measured Vs window and verify a correct sound velocity measurement (if

Install Complete

Install Complete

@ » :Install >1501
NIVISIQIC NIVIEIQIC

SITRANS FSTOZ0

SITRANS FSTOZ20

@®  Select [Install].

Note

Save and Rename Procedure

Whenever new site configurations are added to an existing site that site must be saved
again to retain the new site changes.

1. To save all programmed data to site, press <Left Arrow> key and then scroll up to
[Channel Setup].

2. Press <Right Arrow> key and scroll to [Save/Rename Site].
3. Press <Right Arrow> key and then <ENTER> to save all programmed data to site.

4. To return to the top menu level, continue to press the <Left Arrow> key

Operating Instructions, 2/2014, ASE03086487-AH
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6.2 Empty Pipe Set

7. Press the <Left Arrow> key until the screen displays flow data or press <ENTER>.

1 9.02 Gal/M

@)W es] @]

SIEMENS
SITRANS FSTO20

{1 11.05 Gal }

Figure 6-1  Measuring Flow

8. Use the <Right Arrow> and <Up/Down Arrow> keys to switch between display lines and
to select flow data items.

See also
Refer to 1/0 Connection and Wiring (Page 127) for input/output wiring and data spanning
procedures.

6.2 Empty Pipe Set

The flow meter performs the MTYmatic routine automatically during its Initial Make-up to
establish a standard setting for the Empty Pipe alarm. This process is normally sufficient for
setting this parameter. The [Empty Pipe Set] option list allows you to re-invoke MTYmatic,
use an Actual MTY routine (if application conditions allow you to empty and refill the pipe) or
use the Set Empty routine to set the empty pipe threshold by direct numeric entry.

Actual MTY Command

If application conditions allow you to empty and refill the pipe, then you may choose to
perform the Actual Empty procedure; however, it is not required to do so.

Note
IMPORTANT

NEVER perform the Actual MTY procedure if the pipe can not be emptied.

To use the Actual MTY command:
1. From [Channel Setup] scroll down to [Install Sensor].
2. Press the <Right Arrow> key and scroll down to access the [Empty Pipe Set] option list.

3. Press the <Right Arrow> key.

FST020 IP65 NEMA 4X
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6.2 Empty Pipe Set

4. Press the <Down Arrow> key to [Actual MTY] then press <ENTER>.

‘Actual MTY

@)W e] @]

SIEMENS
SITRANS FSTO20

{ Empty Pipe Set

5. Empty Pipe Press [ENT] _ appears on the menu prompt lines.

Empty Pipe
Press [ENT] _

@)W e] @]
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6. Empty the pipe completely, then press <ENTER>.

7. Fill Pipe Press [ENT] _ appears on the menu prompt lines.

Fill Pipe
Press [ENT] _

@)W e] @]
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8. Refill the pipe completely, then press <ENTER>.

Using the MTYmatic command

You can repeat MTYmatic (performed during the Initial Makeup) to correct an inaccurate
Actual MTY setting if conditions do not allow you to repeat the Actual Empty procedure.

Note
IMPORTANT

Only use the MTYmatic procedure when the pipe is full.

FST020 IP65 NEMA 4X
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6.2 Empty Pipe Set

To start MTYmatic:
1. From [Channel Setup] scroll down to [Install Sensor].

2. Press the <Right Arrow> key and scroll down to access the [Empty Pipe Set] option list.

Empty Pipe Set
>MT Ymatic

@)W e[«

SIEMENS
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3. [MTYmatic] will be in the prompt line. (MTYmatic is the default selection.)
4. To invoke MTYmatic press <ENTER>.

Using the Set Empty command

Use [Set Empty] to enter a number that represents the signal strength level consistent with
an empty pipe. [Set Empty] uses non-linear scaling. There is no direct correlation between
the number you enter and any standard amplitude unit. If you set the number too low, the
meter may not detect a true empty pipe. If you set it too high, it could trigger the empty pipe
alarm, suspending flow measurement, even though the liquid is flowing.

To enter an Empty Pipe Alarm Threshold:

1. From [Channel Setup] scroll down to [Install Sensor].

2. Press the <Right Arrow> key and scroll down to access the [Empty Pipe Set] option list.
3. Press the <Right Arrow> key.
4

. Press <Up Arrow> to move the cursor to [Set Empty].

Empty Pipe Set
:Set Empty

@)W e[«

SIEMENS
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6.3 Installation Menus

5. Press <ENTER> to view the current empty threshold number.

Empty Pipe Set
=_30

@)W e] @]

SIEMENS
SITRANS FSTO20

6. Use the numeric keys to type a new Set Empty number, if desired.

7. To store the Set Empty number press <ENTER>.

6.3 Installation Menus

FSTO020 Installation Menu Chart

Use <Left>, <Right>, <Up> and<Down> arrow buttons to navigate the menu between levels
and sub menus.

For example: To navigate to [Sensor Size]:

Press <MENU> to return to Level A.

Press <Right Arrow> to Level B (Single Channel) then press <ENTER>.
Scroll using <Down Arrow> to [Install Sensor].

Press <Right Arrow> to Level D.

Scroll using <Down Arrow> to [Sensor Size].

o g M w Dh PR

Press <ENTER> select size from list.

Note

Menu items in bold are required entries to establish operation.

FST020 IP65 NEMA 4X
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6.3 Installation Menus

Level A Level B Level C Level D (see Level E Level F
manual)
Meter Type | Single Recall Site Setup | Enter From List
Channel

Channel Setup=» | Channel Enable | No/Yes
Create/Name Site | Enter From List
Site Security On/Off
Delete Site Enter From List
Save/Rename Enter Name
Site

Pipe Data Pick Pipe Class Enter From List

Select Pipe Size

Enter From List

Pipe OD (in)

Numeric Entry

Pipe Material

Enter From List

Wall Thickness

Numeric Entry

Liner Material

Enter From List

Liner Thickness

Numeric Entry

Application Data Liquid Class Select Liquid Enter From List
Estimated Vs M/S Numeric Entry
Viscosity <cS> Numeric Entry
Density S.G. Numeric Entry
Pipe Config Enter From List

Anomaly Diams

Numeric Entry

Install Sensor Sensor Model Enter From List
Sensor Size Enter From List
Sensor Mount Enter From List
Mode
Spacing Offset Enter From List
Number Index View Only
Spacing Method | View Only
Ltn Value <in> View Only
Install Complete | No / Install Select Install
Empty Pipe Set Enter From List
Zero Flow Adjust | Enter From List
Operation Adjust Damping Control | Time Average / SmartSlew

Deadband Control

Numeric Entry

Memory/Fault Set

Fault / Memory

Memory Delay (s)

N/A

Flow Total Units

Flow Vol. Units

Enter From List

Flow Time Units

Enter From List

Flow Disp. Range

Enter From List

Flow Disp. Scale

Enter From List

Total Vol. Units

Enter From List
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6.3 Installation Menus

Level A Level B Level C Level D (see Level E Level F
manual)
Totalizer Scale Enter From List
Total Resolution | Enter From List
Totalizer Mode Enter From List
Batch/Sample Tot | Numeric Entry
Reset Totalizer No/Yes
Span/Set/Cal Span Data Enter From List Numeric Entry
Set Alarm Levels | Enter From List
Calib. Flowrate Intrinsic
Kc
MultiPoint
Logger Setup Logger Mode Enter From List Logger Setup
Logger Data Enter From List
Logger Interval Enter From List
Logger Events Enter From List
I/O Data Control Analog Out Setup | Enter From List I/O Data Control
Relay Setup Enter From List
Pulse Output Enter From List
Setup
Diagnostic Data Flow Data Enter From List Diagnostic Data
Application Info View Only
Liquid Data View Only
Site Setup Data | View Only
Test Facilities Enter From List
Print Site Setup No/Yes
Site Created: View Only
Meter Preferred English
Facilities Units
Metric
Table Setups | Pipe Table Create/Edit Pipe | Enter From List
Delete Pipe Enter From List
Sensor Type Enter From List
Logger Output Logger Yes/No
Control
Est LogTime Left | View Only
Clear Logger Yes/No
Memory Log Memory Left | View Only
Control
Defragment Yes/No
Analog Out Trim lol Operate / Trim @
Trim 4mA
Clock Set Date (MM.DD.YY) | Edit Date
Time (HH.MM) Edit Time

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH
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6.3 Installation Menus

Level A Level B Level C Level D (see Level E Level F
manual)
RS-232 Setup | Data Logger Port | Baud Rate Enter From List
Parity Enter From List
Data Bits 7/8
Line Feed Yes/No
Network 1D Numeric Entry
RTS Key Time Enter From List
RS-485 Setup | Protocol Modbus Baud Rate Enter From List
Parity Enter From List
Word Format Normal
Reversed
Address Enter From List
BACnet Baud Rate Enter From List
Address Enter From List
Device Number Numeric Entry
Network Number Numeric Entry
Device Name Enter
System Info | Version View Only
Reset Data/Time View Only mm.dd.yy.hh.mm.ss
Op System P/N View Only
Checksum View only
Code View Only
System Time View Only mm.dd.yy.hh.mm.ss
Language | Enter From
List

FST020 IP65 NEMA 4X
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7.1 Selecting Flow Units

The [Flow/Total Units] menu is available after selecting a meter type and measurement
channel. Use the [Flow/Total Units] menu to select volumetric flow units and an associated

7

time base for the flow rate and total outputs. After making your selections, a view-only menu

cell shows the resultant scaling. Another menu cell lets you adjust the output resolution by

selecting a display range.

Selecting Flow Volume Units

The [Flow Vol. Units] option list allows you to select the rate units the flow meter uses to
report volumetric or mass flow. If you select mass units, the flow meter uses the specific
gravity parameter to convert volumetric flow to mass flow. The default in English Units for

liquid is [Gallons].

To select a Volumetric unit:

1. From the [Meter Type] menu press the <Right Arrow> key to select [Single Channel] and

then press <ENTER>.

2. The [Channel Setup] menu will appear.

3. Scroll down to the [Flow/Total Units] menu and press the <Right Arrow> key to select

[Flow Vol. Units].

Flow/Total Units

|

@V«

>
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7.1 Selecting Flow Units

4. Press the <Right Arrow> key to select the option list and use the <Up/Down Arrow> keys
to select the desired units.

Flow Vol. Units
>Gallons (US)

@

\J

€

SIC

SIEMENS

SITRANS FSTO20

5. Press <ENTER> to store selection.

6. Repeat the similar selection procedures for the remaining Flow/Total Units menu

functions:

® Flow Time Units

® Flow Disp. Range

® Flow Disp. Scale

e Total Vol. Units

® Totalizer Scale

® Total Resolution

® Totalizer Mode

® Batch/Sample Tot

® Reset Totalizer

Totalizer Modes

The Totalizer function operates in any of the modes listed below:

Table 7- 1 Totalizer Modes

Mode

Flow Direction

Notes

POSFLOW

positive flow

Accumulates flow in positive
direction only

NEGFLOW

negative flow

Accumulates flow in reverse
direction only

NETFLOW

positive or negative flow

Adds to positive total; subtracts
from reverse total
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7.1 Selecting Flow Units

Note

NETFLOW (default) is best for applications where there may be zero flow for long periods. It
minimizes false Totalizer register increments due to data scatter. Press the <Down Arrow>
key to accept the default setting.

Selecting Totalizer modes
The Totalizer controls can only be accessed as follows:

® From the FST020 Keypad: Only the CLRTOT function is accessible from the keypad. In
the [Flow/Total Units] menu, highlight the [Reset Totalizer] menu cell and select [Yes].

® From the PC board: The CLEAR (Reset Totalizer) and NOTOT (Freeze Totalizer)
commands can be enabled when TB1 Pins 8 & 9 (Freeze Totalizer) and TB1 pins 11 &
12 (Reset Totalizer) are momentarily set high.

® From the RS-232 serial port

Totalizer Mode Controls

From the RS-232 Serial port all the Totalizer commands listed below can be executed using
the normal PC keyboard function keys via VT100 terminal key emulation.

Note

Si-Ware or HyperTerminal should be in the Data Display mode when invoking the function
keys referenced in the table below. Use the key sequence Ctrl L to display the Data Display
mode.

Communications Setup

Connect the FST020 to your PC. Refer to Appendix A RS-232 Connection (Page 21), if
needed.

1. Access Si-Ware or, if using a PC, access HyperTerminal from the PC [Programs] menu,
then select [HyperTerminal].

2. In [Connection Description] dialog box, enter a connection name (e.g. FST020). Click
[OK].

In [Phone Number] dialog box, select [Direct to COM 1 (or COM 2)]. Click [OK] to select.
In [Properties] dialog box, enter RS-232 parameters. Click [OK].

At terminal screen, click [File]. Select [Properties].

Select [Settings] tab. At [Emulation] box, select [VT-100].

Select [ASCII Setup]. In [ASCII Sending] uncheck boxes. In [ASCII Receiving] check
[Append line feeds to incoming line ends.]. Click [OK].

N o o M w
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7.1 Selecting Flow Units

8. At the Terminal screen, press <ENTER> and the Data Display mode appears.

9. If not, to enter the Data Display mode type MENU and then press <Ctrl L>.

Table 7-2  Totalizer Controls

Key PC # Command Description

F1 CLRTOT Resetting the Totalizer registers clears all total data accumulated during operation.
(also clears Note: The Clear Totalizer function (CLRTOT) can only be invoked from an external

1 overflow) PC keyboard via the RS-232 serial port. Also invoked using digital input pins TB1-11
and TB1-12.
Commands that can be invoked from Si-Ware or HyperTerminal:
Terminal Command: CLRTOT 1

F1 NOTOT Invoking the NOTOT command disables the Totalizer. Totalization will not resume
(Totalizer Freeze) until you repeat the F1 and numeric 2 key sequence.

2 Commands that can be invoked from Si-Ware or HyperTerminal:
Terminal Command: NOTOT 2 = Stop Totalizer
Terminal Command: NOTOT 2 = Starts Totalizer

F1 LAPTOT The LAPTOT command freezes the Totalizer screen display. However, the flow
(Totalizer meter will continue to update its internal registers. The flow meter will show the
snapshot) current total when you repeat the Fland numeric 3 key sequence. When you

3 activate LAPTOT, an L precedes the TOTAL symbol (i.e., [LTOTAL]) on the PC
HyperTerminal screen.

F1 CLEAR Clears the Batch/Sample Totalizer register. The flow meter maintains a separate
(Batch/Tot Totalizer register for Batching or Sampling applications but cannot be accessed
register) directly. It is used for relay control only. If you assign the system relay to this

4 function, a momentary (50 ms) relay pulse occurs whenever the BATCHTOT register
accumulates a specified liquid quantity. In the [Batch/Sample Tot] menu cell the
required total flow volume is entered to activate the relay. This numeric entry must
reflect the selected flow total units. The [Totalizer Scale] menu cell shows the
applicable flow total units. The sign of the Batch/Sample Total determines positive or
negative accumulation.

F1 CLEAR Clears the Makeup Latch. Refer to the Span Data menu [Set Alarms] and then the
(Makeup Latch) [Makeup Latch] On / Off option.

6

The flow meter stores positive and negative accumulations in separate independent
registers. Use the PC keyboard and numeric keys to control the flow Totalizer registers.
FST020 IP65 NEMA 4X
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7.2

7.2 Zero Flow Adjust Menu

Zero Flow Adjust Menu

Zero Flow Compensation Methods

AutoZero

Actual Zero

ReversaMatic

Unlike turbine flow meters ultrasonic transit-time flow meters provide active flow
measurement right down to zero flow, however, the measurement of the transit-time delta is
dependent on the similarity or "match" of the electronics, cables and ultrasonic sensors.
Consequently some flow offset (or zero offset) may be present in any installation. To
eliminate this residual zero offset Siemens has developed several different methods to
insure proper zero flow compensation. The following paragraphs describe each method and
when they should be used.

When the 1011HP sensors are mounted in the Reflect Mode configuration the AutoZero
routine is automatically invoked at the end of the Initial Makeup. Flow does not have to be
stopped to perform AutoZero since only the pipe wall signal is used in determining the zero
offset and not the liquid component. The AutoZero routine performs a one-time analysis of
the pipe wall component of the ultrasound signal to quantify any residual mismatch in the
hardware. Once the AutoZero routine is complete, the system memorizes this measured
zero offset and subtracts this value from the flow reading.

The Actual Zero function simply averages the indicated "zero flow" readings (over a user
defined time period) then stores this average value in memory. Under normal operation the
indicated flow reading is zero compensated by simply subtracting this memorized value from
the uncompensated flow reading. Actual Zero is the most positive method for zeroing the
system; however, flow must be stopped with the line blocked (if possible) before invoking this
function. If stopping flow is not possible then an alternate zeroing method should be
selected.

This routine involves swapping the Up and Down sensors on the pipe (while keeping the
cables attached) such that the difference in the transit-time change represents the zero
offset. The fixed zero offset value is stored in memory in the same manner as described in
Actual Zero. This routine would generally be used whenever flow cannot be stopped and the
sensors cannot be mounted in the Reflect Mode configuration. Flow must be stable during
the entire process.

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH 77



Functions

7.2 Zero Flow Adjust Menu

ZeroMatic

When ZeroMatic is invoked the flow meter first performs the same analysis as described
above in the AutoZero routine. However, after this analysis is complete the flow meter
continues to interrogate the pipe wall signal and update the zero offset value under normal
operation, such that the flow meter dynamically compensates for changing conditions which
would normally result in zero drift. ZeroMatic will only operate with the sensors mounted in
the Reflect Mode configuration and is recommended for applications which experience large
temperature extremes.

Note

Invoking ZeroMatic will clear any existing "fixed" or memorized zero offset. If any zero offset
remains after flow is stopped, an Actual Zero can be performed without interrupting
ZeroMatic operation. To disable ZeroMatic, invoke it again, but then press <Left Arrow> to
abort the installation.

Note

The ZeroClr command only resets the memorized zero offset registers not those set when
the ZeroMatic routine is invoked.

Using Actual Zero

Note

Flow must be stopped with the line blocked (if possible) before invoking this function.

To invoke Actual Zero:

78

1. From the [Install Sensor] menu, scroll down to [Zero Flow Adjust].
2. Access the [Zero Flow Adjust] option list by pressing the <Right Arrow> key.

3. Press <ENTER>. Set the current flow rate (in selected rate units) to equal zero (0.000).

Note

If a flow offset is desired (i.e., to test analog outputs) then press <Right Arrow> key to
enable numeric entry.

4. Press <ENTER> to start the Actual Zero process.

When you send the command, the flow meter analyzes the current flow rate for up to sixty
seconds, integrating (averaging) the data for the best zero correlation. During this time, the
menu prompt at the top of the display screen shows a timer that counts from zero to sixty.
You can allow zero averaging for the entire period, or cancel the process at any time by
pressing the <ENTER> key. This controls the amount of data the flow meter averages to
obtain a zero level.

FST020 IP65 NEMA 4X
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7.2 Zero Flow Adjust Menu

Using ReversaMatic

If site conditions do not permit stopping the flow rate at the mounting location, and you do
not know the current flow rate, then you can use the ReversaMatic routine to establish the
zero flow level. You should perform the ReversaMatic procedure as quickly as possible to
ensure that the flow rate remains constant throughout the procedure.

To invoke ReversaMatic:
1. From the [Install Sensor] menu, scroll down to [Zero Flow Adjust].

2. To access the [ReversaMatic] option press <Right Arrow> key and then scroll to
[ReversaMatic].

3. Press <ENTER> to invoke the routine.

4. The flow meter begins to measure the positive flow rate. "Positive" flow refers to flow
moving from upstream sensor location to the downstream sensor location. Note top
prompt line shows: Reversamatic Action

5. Upon completion, the flow meter beeps and the display screen shows: Reverse Sensors /
Press <ENTER>

6. Now remove then remount the upstream and downstream sensors in their reversed
positions. Mount the Up sensor (without removing its cable) in the Down sensor/cable
location. Mount Down sensor with its cable in the Up sensor/cable location. When
remounting the sensors, couple them to the pipe properly. Press <ENTER> (after re-
installing the sensors).

7. The flow meter measures the negative flow rate briefly, then beeps and repeats the
prompt: Reverse Sensors / Press <ENTER>

8. Now remount the sensors for normal operation (in their original orientation). When
remounting sensors, couple them to the pipe properly. Press <ENTER> (after re-installing
the sensors).

This completes the ReversaMatic procedure. The system’s zero accuracy will be very close
to that obtainable using the Actual Zero method, providing flow remained constant during this
procedure.

NOTICE
Preventing Flow Mis-Registration

A caution on the use of upper and lower flow limits (used to prevent flow mis-registration)
prior to using the Reversal Zero technique (ReversaMatic): If the negative flow rate that the
flow meter reads in the step during which the sensors are reversed is more negative than
the lower flow limit, the meter will re-register positive and the Reversal Zero cycle will thus
be corrupted.

Therefore, postpone the installation of upper and lower flow limits until the reversal zero
procedure is executed successfully. For pipes that combine large diameters with very high
flow velocities, it may be necessary to move the upper and lower flow limits out of the way
until the reversal zero is completed. Moreover, pipes of this size frequently have excellent
intrinsic zero performance and may not even need zeroing.
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ZeroMatic
Note
ZeroMatic is used in the Reflect Mode only. Invoking ZeroMatic clears any existing fixed zero
offset.

Use this menu cell to select the ZeroMatic option. If conditions permit the use of the Auto
Zero function then the ZeroMatic option can be used as well.

To select and enable the ZeroMatic option:

1.

3.

In the [Install Sensor] menu, press <Right Arrow> key and scroll to the [Zero Flow Adjust]
menu cell.

To access the [Zero Flow Adjust] option list press <Right Arrow> key.

Note

If ZeroMatic is not running, the [Actual Zero] menu item will be displayed next to the [Zero
Flow Adjust] menu cell.

Select the [ZeroMatic] menu cell by pressing <Up/Down Arrow> then press <ENTER>.

When the Initial Makeup of ZeroMatic is complete the screen will return to the [Install Sensor]
menu and automatically scroll to [Operation Adjust], which is the next menu cell.

To disable the ZeroMatic function:

1.
2.

Select the [Install Sensor] menu cell again.

Scroll down to the [Zero Flow Adjust] menu cell by pressing <Up/Down Arrow>.

Note

The highlighted [ZeroMatic] menu item is the only indication that ZeroMatic is functioning.

3. Invoke the ZeroMatic initial makeup procedure as previously described above.

80

While ZeroMatic initial makeup is running, press <Left Arrow> to abort the process
thereby disabling the function.

. The screen will return to the [Zero Flow Adjust] menu cell.
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7.3 Span Data

The Span Data menu allows you to set 0% and 100% output limits for volumetric flow (Vfo),
absolute flow (Vfab) and sonic velocity (Vs). Each menu cell shows appropriate rate units
and time base. If you change flow rate units after spanning the system, the flow meter
automatically updates the output data setup to reflect the change. Span limits apply to the
one analog output. The flow output operates as follows:

Vfo
Spanned Volumetric:

The minimum and maximum flow rate entries
establish the Vfo span. The Max Flow menu cell
sets 100% of span. The Min Flow menu cell sets
0% of span. Use signed numbers for bi-
directional spanning. Note that negative (reverse)
flow always is lower than positive flow, whatever
its absolute magnitude. For example, for a flow
measurement range of -30 GPM to +10 GPM, the
4mA span will be -30 GPM, and the 20mA span
will be +10 GPM.

Vfab

Spanned Absolute Volumetric Flow Rate.

Vfab is the absolute magnitude of the volumetric
flow rate (\VVfo). There are no menu cells provided
to span this output. Vfab shares the Vfo span
entries. The Vfab minimum span is always zero.
The maximum span for Vfab is the largest
absolute value of either the min. or the max. flow
rate (Vfo) entries. For example, a span between
+10 GPM and -30 GPM, spans the Vfab output
from 0 GPM to 30 GPM.

Vs
Spanned liquid sonic Velocity:

Vs is the sonic velocity in meters-per-second
(m/s) of the flowing liquid. The min. and max. Vs
entries establish the Vs span. Max Vs (m/s)
defines 100% of span. The Min Vs (m/s) defines
0% of span.

Maximum span values represent:

Minimum span values represent:

100% of span
Current output of 20mA
Pulse output of 5000 Hz

0% of span
Current output of 4mA

Pulse output of 0 Hz

FST020 IP65 NEMA 4X
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7.3 Span Data

To change the default Span Data settings:

82

1. At [Meter Type], press <Right Arrow> key to [Single Channel] and press <ENTER>.

2. Scroll down to [Span/Set/Cal] and press <Right Arrow> key.

{ Span/Set/Cal J
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3. At [Span Data] press the <Right Arrow> key again.

4. Press <Down Arrow> to scroll to [Max Flow GAL/MIN]. Press <Right Arrow> key. Input
100% flow rate numeric data for 20mA. Press <ENTER> to store data.

Max Flow GAL/MIN
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@  Input numeric flow data here

5. [Min Flow GAL/MIN] will appear. Press <Right Arrow> key to input 0% flow rate numeric
data for 4mA. Press <ENTER> to store data.
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7.4 Logger Control

Logger Control Menu

The [Logger Control] menu in the [Meter Facilities] menu provides the Logger controls for the
flow meter measurement channel. It allows the user to select data items/alarm events, a
logging interval and a destination for Logger reports.

Table 7-3  Logger Control Menu Option List

Logger Control Output Logger No
Yes
Est LogTime Left - -
Clear Logger No
Yes

Output Logger
The [Output Logger] command sends data to an external device via the RS-232 serial port.

Est Logtime Left

The [Est LogTime Left] view-only menu cell shows an estimate of the hours and minutes of
logging time remaining.

Clear Logger

The [Clear Logger] command erases the entire Logger file.

Output Logger Selection

This menu cell allows you to send the Logger contents to an external device (usually a
computer or printer) via the flow meter’'s RS-232 Serial /0 port. This command is effective
only after a successful install. In addition, you have to enable datalogging and select data
items in the [Logger Setup] menu.

The flow meter interfaces with most serial printers or personal computers for Logger
printouts. You must use the proper cabling between the flow meter and the external device.
In addition, you must configure the RS-232 Setup correctly. You should turn off the Logger
function before you transmit an extensive printout. This will avoid contaminating the printout
with new Logger data. Logger reports are sequential ASCII text files.

To send Logger contents to the RS-232 Serial Port:

1. Check the flow meter-to-external device connections and your RS-232 Setup parameters.
In needed, refer to RS-232 Connection (Page 21).

2. From the [Single Channel] menu press the <Right Arrow> and then <ENTER> key.
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3. Press the <Down Arrow> key to the [Meter Facilities] menu.

4. From the [Meter Facilities] menu press the <Right Arrow> key and scroll down to the
[Logger Control] menu.

{ Logger Control J
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5. To access the [Output Logger] menu cell press the <Right Arrow> key and again to
access the option list.

6. Scroll to [Yes] by pressing <Up/Down Arrow> key.

Yes
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{ Output Logger

7. To transmit Logger contents to external device via the serial port press <ENTER>.

8. To stop printout press <Left Arrow> key.

Selecting Est LogTime Left

Est LogTime Left is a "view-only" menu cell that shows an estimate of the amount of Logger
time remaining in hours and minutes. This menu cell becomes active after you enable
datalogging. The time is an estimated minimum since data compression is employed for
improved storage efficiency.

From the [Output Logger] menu cell, press the <Down Arrow> to view the [Est LogTime Left]
data.

FST020 IP65 NEMA 4X
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Clear Logger

7.5 Operation Adjust Menu Settings

If you use the Logger in its default mode, eventually you will use all the memory available for
Logger storage. When this occurs, you will not be able to log more data until you free up the
memory. The [Clear Logger] command erases ALL stored Logger data. Therefore, you
should evaluate the currently stored data and print any valuable information before using this
command.

Note

Saved Sites also consume Logger RAM.

Clearing Logger Memory

1. From the [Est LogTime Left] menu cell, press the <Down Arrow> key.
2. To access the [Clear Logger] option list press <Right Arrow> key.

3. Scroll to [Yes] by pressing the <Up/Down Arrow> keys.

‘Yes
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{ Clear Logger J

4. To clear the memory press <ENTER> key.

7.5 Operation Adjust Menu Settings

Introduction

FST020 IP65 NEMA 4X

The [Operation Adjust] menu becomes available after the meter type and measurement
channel are active. It is recommended that you use it after the sensors are installed and
operating to "fine-tune" the meter’s output characteristics.

Each application presents different data display and output requirements due to unique pipe
and liquid conditions. Use the [Operation Adjust] menu to match flow meter operation to the
site. You can set damping controls for the primary flow rate output. You can define a
Deadband, (usually a very low flow rate), below which the flow output will be forced to zero.
You can also select the flow meter response to a continuous Fault condition.
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Table 7-4  Operation Adjust Menu

Operation Adjust

Damping Control =

Time Average xx.x (numeric entry)
SmartSlew x (numeric selection)

Deadband Control =

X.XX (numeric entry)

Memory/Fault Set =

Memory
Fault

Memory Delay (s) >

XXX (numeric entry)

Damping Control

The flow meter provides two different data output filter types, Time Average and SmartSlew.
Time Average (recommended) integrates the instantaneous flow rate over a selectable time
period. Use the Time Average function when stability in flow reading is essential. A value
entered (in seconds) sets the time it takes the flow meter to respond to a rate change. The
default is 10 seconds. Enter any amount of time up to 60 seconds maximum.

SmartSlew performs data scatter damping during steady flow periods while maintaining the
ability to respond to changing flow rates. SmartSlew values range from [1 to 9]. Pick a higher
number to slow flow meter response to a rate change.

Setting the Time Average (default):

1. From the [Single Channel] menu press the <Right Arrow> and then <ENTER>.

2. Scroll to the [Operation Adjust] menu and press <Right Arrow>.

3. At the [Damping Control] menu press the <Right Arrow> to [Time Average] and then

Setting SmartSlew :
1.
2.
3.
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again.

Damping Control
>Time Average
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To enable Time Average entry press <Right Arrow>.

Use the keypad keys to type the new Time Average setting.

To register the new value press <ENTER>.

From the [Single Channel] menu press the <Right Arrow> and then <ENTER>.

Scroll to the [Operation Adjust] menu and press <Right Arrow>.

At the [Damping Control] menu press the <Right Arrow> and scroll to [SmartSlew] and

press <ENTER>.

FST020 IP65 NEMA 4X
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7.5 Operation Adjust Menu Settings

4. To access [SmartSlew] option list press <Right Arrow>.
5. Use the keypad keys to type the new SmartSlew setting.

6. To register the new value press <ENTER>.

Deadband Control

Use the Deadband Control to instruct the flow meter to report zero flow if the flow rate falls
below a specified level (usually a very low rate). It will prevent the possibility of data scatter
(a natural result of digital computation) from causing false Totalizer accumulation during long
non-flowing periods. Inspect the actual data scatter during zero flow conditions to find the
proper Deadband setting for your application.

To edit Deadband default setting (0.000):

From the [Single Channel] menu press the <Right Arrow> and then <ENTER>.
Scroll to the [Operation Adjust] menu and press <Right Arrow>.

Scroll to the [Deadband Control] menu.

Press <Right Arrow>to enable numeric entry.

Use the keypad keys to type in the desired rate (using selected flow rate units).

o g M w DN P

To register the new value press <ENTER>.

Memory/Fault Set

Certain situations will interrupt data production (e.g., an empty pipe or excessive aeration).
Use Memory/Fault Set to select the flow meter response to such an interruption. The Fault
setting (default) will zero the flow rate output and declare an alarm on the flow display
screen, the Datalogger report and an assigned relay output.

For some applications, occasional temporary Fault conditions may be a normal part of the
process and would not require an alarm response. The flow meter offers a Memory operating
mode to support such an application. Memory Mode suspends the flow meter Fault response
by preventing the flow outputs from dropping to zero for the interval specified in the [Memory
Delay] menu cell. During the Memory duration, the flow meter will maintain the last valid flow
reading measured before the onset of the fault condition. The default Memory Delay is 60
seconds. You may select any duration from 3 to 604,800 seconds (one week).

Selecting Memory Mode

From the [Single Channel] menu press the <Right Arrow> and then <ENTER>.
Scroll to the [Operation Adjust] menu and press <Right Arrow>.

Scroll to the [Memory/Fault Set] and press <Right Arrow> to access option list.
Scroll to [Memory] by pressing <Up/Down Arrow>.

To make selection press <ENTER>.

o g M w NP

The [Memory Delay (s)] menu cell appears.
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Memory Delay (s)

The [Memory Delay (s)] menu cell allows you to specify the number of seconds that the flow
meter maintains its last valid flow reading. When the memory delay expires, it triggers the

fault alarm response described previously.

Setting Memory Delay

7.6

1. To enable numeric entry press <Right Arrow>.

2. Use the keypad keys to type the delay in seconds.

3. To register the new value press <ENTER>.

Analog Out Setup

The flowmeter provides current, voltage and pulse-rate analog outputs. The [Analog Out
Setup] menu allows you to assign data functions for these signals. The transmitter terminal

strip contains the analog output terminals.

Table 7-5  Analog Outputs

lo (Isolated Current)

4 to 20mA varies in proportion to an assigned
data function.

Table 7-6  Analog Out Setup Data Categories

Vfo Spanned volumetric/mass flow

Vfab Spanned unsigned flow magnitude

Vs Spanned liquid sonic velocity

Valc Receive signal amplitude

Vaer Relative degree of liquid aeration/cavitation
Note

Refer to Appendix A (Page 127) for Analog output connections.

lo Output Functions

88

The lo analog output is a loop-powered (or externally powered), isolated 4-20mA DC signal
that varies linearly in relation to a selected data function.

This output also provides a fault indication by dropping to 2mA if assigned to flow rate and

under fault conditions.

FST020 IP65 NEMA 4X
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Assigning a function to the current output:

1. From the [Single Channel] menu press the <Right Arrow> key and scroll down to [I/O
Data Control].

{ I/O Data Control
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2. Press <Right Arrow] key to access the [Analog Out Setup] menu.

3. Press <Right Arrow> key twice to access the [lo1] option list.

{ lo1 J
>Vfo
NIVIEISIC
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4. Scroll to the desired data function by pressing <Up/Down Arrow> keys.

5. To store selection press <ENTER>.

7.7 Setting Relays

Use the [Relay Setup] menu to assign a function to channel relays. The flow meter supports
two types of relay outputs, Alarm Relay and Pulse Relay. Alarm Relay outputs operate in
"fail-safe" mode. The relay(s) are energized under normal conditions - an alarm condition
causes the relay(s) to de-energize until the alarm clears. The Pulse Relay output supports
batch relay functions with an output pulse width of approximately 50 ms; maximum activation
rate is 2.5 pulses per sec. If Totalizer pulses exceed this rate, excess pulses are stored in an
overflow register. This allows the relay to "catch up" when flow decreases enough.

Note

The Reset Totalizer [Yes/No] menu command clears all channel Totalizers plus the overflow
register described above.
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Relay 1 Function Assignments

The flow meter provides one alarm relay. Please refer to the Appendix A (Page 127) for
wiring details. Relays respond to any of the alarm conditions or data functions included on
the Relay 1 option list.

Table 7-7  Relay 1 Option List

Not Used Not Active

Power Off Power Off alarm occurs when power fails.
High Flow Flow rate exceeds high flow set point.

Low Flow Flow rate falls below low flow set point.

Flow Alarm Flow rate exceeds or falls below flow set points.
Fault Alarm System loses receive signal (all paths in fault).
Soft Fault Fault condition - memory mode active.
Spacing Sensor spacing needs adjusting.

Empty Empty pipe alarm.

Aeration Aeration percentage exceeds alarm set point.
Interface Liquid interface setpoint exceeded.

Reverse Flow Flow is in negative direction.

Batch Tot Batch/Sample total advances.

Assigning functions to Relay 1:

1. From the [Single Channel] menu press the <Right Arrow> key and scroll down to [I/O
Data Control].

2. Press <Right Arrow> key and scroll down to [Relay Setup].

Relay Setup
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3. Press <Right Arrow> key to access the [Relay 1]. Press <Right Arrow> key again to
access the option list.

FST020 IP65 NEMA 4X
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4. Press the <Up/Down Arrow> keys to the desired Relay assignment.

{

Relay 1
:High Flow

|
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5. To store selection press <ENTER> key.

7.8 Pulse Out Setup

The flow meter pulse output can be configured for either a pulse output or a frequency

output.

7.8 Pulse Out Setup

e Batch Tot - When the system relay is assigned to this function, a momentary (50 ms)
relay pulse occurs whenever the BATCHTOT register accumulates a specified liquid

quantity.

® PGEN - a frequency that can be programmed for a specific number of pulses/unit volume.

® Pos Total and Neg Total - POSTOT or NEGTOT pulse that represents volume as

indicated by the Least Significant Digit (LSD) of the Totalizer Display.

The pulse output is accessed at terminals TB1-14, TB1-15 and TB16 (GND) and is loop-
powered (30 VDC Max). Refer to the terminal block wiring diagram shown below.

FST020 IP65 NEMA 4X
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FST020 Output Wiring Terminals

@®  Digital Input (CLR TOT)
®  Pulse Output
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Pulse Out Setup
The pulse output programming setup is accessed in the [I/O Data Control] menu.

1. From the [Single Channel] menu press the <Right Arrow> key and scroll down to [I/O
Data Control].

2. Press the <Right Arrow> key and scroll down to [Pulse Out Setup].

{ Pulse Out Setup
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3. Press the <Right Arrow> key to [PGEN] (default setting) for frequency pulses/unit volume.

4. To choose Totalizer pulses, press the <Right Arrow> key and then the <Down Arrow>
key as needed to select [Pos Total] or [Neg Total] for single pulses per volume unit.

5. Press <ENTER> to save selection.

6. To set the frequency span, press the <Left Arrow> twice to access the [I/O Data Control]
menu and then scroll up to the [Span/Set/Cal] menu.

{ Span/Set/Cal J
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7. Press the <right Arrow> to select [Span Datal].

Note

The volumetric units (e.g. gallons, liters, etc.) must be selected in the [Flow/Total Units]
menu. The units in the following example are GAL (US).

8. Press the <Right Arrow> key to select [PGEN P/GAL]. Press the <Right Arrow> key
again.
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9. Use the <Up/Down Arrow> and <Left/Right Arrow> keys to program the desired pulses

per gallon.

Note

Make sure to select a pulse value that will ensure a pulse rate of at least 20 pulses per
second (20 Hz) at your lowest flow rate or data will be lost. PGEN produces a 50/50 duty
cycle pulse output; therefore the pulse width is relative to the pulse rate at any given time.

{PGEN P/GAL
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10.Press <ENTER> to save the new entry.

Totalizer Pulse Scaling

When pulse rates are required for counting, sampling, batching, etc., the Totalizer pulse can
be selected. The FST020 offers a pulse output relative to either the positive flow direction
Totalizer or the negative flow direction Totalizer. The Totalizer pulse output will produce 1
pulse each time the Least Significant Digit (LSD) of the Totalizer increments.

To program the desired pulse volume the user must configure the Totalizer scale and
resolution settings to set the LSD of the Totalizer equal to the pulse volume desired. These
settings are performed in the [Flow/Total Units] menu.

1. From the [Single Channel] menu press the <Right Arrow> key and scroll down to
[Flow/Total Units].

Flow/Total Units J
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2. Press the <Right Arrow> key then scroll down to select [Total VVol. Units]. Press the
<Right Arrow> key and then the <Up/Down Arrow> keys to select the desired units.
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3. For example, to set units for gallons select [Gallons (US)] and press [ENTER].

Flow Vol. Units
>Gallons (US)
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Note

Set Totalizer Scale and resolution so that the LSD equals the required volume/pulse.
Refer to Table 1-1 below.

4. Scroll down to [Totalizer Scale]. For example, to select [KGAL] press the <Right Arrow>
key and then the <Down Arrow> key.

5. Press < ENTER > to save selection.

> KGAL
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{Totalizer Scale J

6. The [Total Resolution] menu will now be displayed (x = decimal point).

Total Resolution
: 000x0000
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7. Press the <Right Arrow> key and then the <Down Arrow> key to select the desired
resolution.

8. Press <ENTER> to save selection.
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7.9 Memory Control/
Table 7-8  Pulse Output Values for Gallons (US)
Totalizer Volume Units Totalizer Resolution Totalizer Represents GAL/Pulse
Gallons 000x0000 0.0001 Gallons / pulse
Gallons 0000x000 0.001 Gallons / pulse
Gallons 00000x00 0.01 Gallons / pulse
K Gallons 000x0000 0.1 Gallons / pulse
K Gallons 0000x000 1 Gallon/ pulse
K Gallons 00000x00 10 Gallons / pulse
M Gallons 000x0000 100 Gallons / pulse
M Gallons 0000x000 1000 Gallons / pulse
M Gallons 00000x00 10000 Gallons / pulse
Note
IMPORTANT

7.9

Introduction

96

Totalizer pulse output conditions:

1. FST020 flow meters with firmware version 2.04.04 have an ON pulse width of 50
milliseconds and a maximum output pulse rate of 2.5 Hz. If the instantaneous rate exceeds
2.5 Hz, output pulses will be buffered in memory and will be outputted when the rate drops
below 2.5 Hz.

2. FST020 flow meters with firmware version 2.04.05 have an ON pulse of 10 milliseconds
and a maximum average output pulse rate of 50 Hz. If the instantaneous rate exceeds 50
Hz, output pulses will be buffered in memory and will be outputted when the rate drops
below 50 Hz.

Memory Control

Memory Control is a reference menu that shows the amount of bytes of data memory left.
The data memory capacity depends on the number and complexity of the site setups stored
in memory and the size of the current Datalogger file. The [Memory Control] menu is located
within the [Meter Facilities] menu.

Table 7-9  Memory Control Menu

Log Memory Left— XXXXXXX
Defragment— No
Yes

FST020 IP65 NEMA 4X
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Log Memory Left

This view only menu cell shows the minimum remaining number of characters available for
Datalogger and site storage.

Defragment

Selecting YES for this item consolidates memory data blocks into contiguous storage;
collapsing the filler regions. You may be able to use an additional block for site or Datalogger
storage as a result. Use this command if you seem to be out of memory even though the
[Log Memory Left] item indicates free capacity.

To access the [Memory Control] menu cells:
1. From the [Meter Type] menu scroll down to the [Meter Facilities | menu

2. Press the <Right Arrow> key and then scroll to the [Memory Control] menu.

{ Memory Control
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3. Press the <Right Arrow> key to access the [Log Memory Left] menu cell and view the
data memory bytes available.

4. Press the <Down Arrow> key to select the [Defragment] menu.

5. To select [Yes] press the <Right Arrow> and then <ENTER> key.

7.10 Analog Output Trim

Introduction

Analog Out Trim function allows fine-tuning of the flow meter’s analog current output using
an ammeter connected to the output under test.

Table 7- 10  Analog Out Trim Menu Structure

Analog Out Trim lol Operate
Trim@4mA Indicated mA=x.xx

FST020 IP65 NEMA 4X
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Note
The current trimming is limited by the 12-bit resolution of the flow meter’s D/A Convertor

(DAC).

Current Output Trim lol

Note
Can be trimmed to within .005mA of nominal.

To calibrate a current output:
1. From the [Meter Type] menu scroll down to the [Meter Facilities] menu.

2. From the [Meter Facilities] menu, scroll to the [Analog Out Trim] menu and press the
<Right Arrow> key.

{ Analog Out Trim J
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3. Press the <Right Arrow> key to access the option list.
4. Set up an ammeter to read Amps, then connect it to the supply and return terminals of
the current output under test.

5. Press the <Up/Down Arrow> keys to select [Trim @ 4mA].

{ Trim lo1 J
Trim @ 4mA
NIVIEISIC
SIEMENS
SITRANS FSTO20
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6. Press <ENTER>. The ammeter should now be reading 4.00mA.

{ Trim lo1 J
= 4.00
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7. If the ammeter reading does not match, use the keypad keys to type in the current
reading.

8. Press <ENTER> to register setting. This adjusts the flow meter’s DAC (digital-to-analog
converter) so that a 4mA output corresponds with 4mA on the ammeter.

9. Check the ammeter again to make sure that it is now reading 4maA.
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Alarm, error and system messages

8.1 Alarm Codes
Letter Code Alarm Description

S Spacing Sensor spacing may need readjustment.
z ZeroMatic ZeroMatic signal fault.
E Empty Pipe is empty.
R Rate Flow above High setting or below Low setting.
F Fault Three continuous seconds without new data update.
A Aeration Current aeration percentage exceeds the alarm set point.
M Memory Last valid reading for a selected interval during Fault condition.
K Makeup In-Process Makeup occurred.
| Interface Liquid Vs exceeds interface alarm set point.

The display shown below indicates where the Alarm Codes appear on the LCD display
screen.

1501 m/s
S
*

@) @)fe=| @[

/
[ SIEMENS
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&

@  Alarm Code

1
1
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8.2 Setting Alarm Levels

8.2 Setting Alarm Levels

The [Set Alarm Levels] menu allows you to select trip-points for system alarm functions.
Alarms appear locally on the LCD digital display. In addition, you can use the [Relay Setup]
menu to assign those functions to the system'’s relays. You may select from flow rate, liquid
interface (Vs) and liquid aeration alarm functions. Entry of all alarm trip-points is
accomplished using the selected rate units. When using RS-232 communication you can
enable or disable a Makeup Alarm Latch to keep the makeup alarm active until you reset it
manually by an <Fn>6 simultaneous key press on a PC keyboard or by selecting [Yes] or
[No] in the [Set Alarms] menu via the keypad.

To access the [Set Alarm Levels] menu:

1.
2.
3.

Hi Flow

From the [Single Channel] menu, press the <Right Arrow> key.
Scroll down to [the Span/Set/Cal] menu and press the <Right Arrow> key.

Press the <Down Arrow> key and scroll to [Set Alarm Levels] menu. Press the <Right
Arrow> key to access the option list.

Hi Flow

Low Flow
Interface Vs M/S
Aeration

Makeup Latch

The [Hi Flow] alarm menu cell allows you to set the HI alarm relay trip-point.

>031.28
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Press the <Right Arrow> key to activate numeric entry.

Use PC numeric keys or keypad keys to enter the Hi Flow alarm trip-point in the selected
flow rate units.

To store data press <ENTER>.

FST020 IP65 NEMA 4X
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Low Flow

8.2 Setting Alarm Levels

The [Low Flow] alarm menu cell allows you to set the Low Flow alarm relay trip-point. To set
the Low Flow alarm trip-point:

Low Flow GAL/MIN
>-931.28
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1. Press the <Right Arrow> key to activate numeric entry.

2. Use PC numeric keys or keypad keys to enter the Low Flow alarm trip-point in selected
flow rate units.

3. To store data press <ENTER>.

Interface Vs M/S (meters-per-second)

FST020 IP65 NEMA 4X

The meter continuously measures liquid sonic velocity (Vs) and tracks changes in this
parameter dynamically. It can compare sonic velocity differences in real-time. Its sonic
velocity detection is so sensitive that it can quickly distinguish between two different liquids
flowing through the same pipe. To set the interface alarm, you select a detection trip-point
that falls in the middle of the Vs values of the two liquids.

For example, if Liquid "A" has a sonic velocity of 1249 m/s, and Liquid "B" has a sonic
velocity of 767 m/s, 1008 m/s should be entered for the interface trip-point. The Interface
Alarm becomes active when the measured Vs meets or exceeds the reference value you
enter in this menu cell.

Note
The valid Interface Vs range is: 400 to 2100 m/s.

The [Interface Vs M/S] alarm menu cell allows you to set the Interface alarm relay trip-point.

To enter an Interface Vs alarm trip-point:

>2100
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{ Interface Vs M/S J
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8.2 Setting Alarm Levels

Aeration

Makeup Latch

104

1. Press the <Right Arrow> key to activate numeric entry.

2. Use PC numeric keys or keypad keys to enter the Low Flow alarm trip-point in selected
flow rate units.

3. To store data press <ENTER>.

The flow meter surpasses all other transit-time systems in its ability to operate with
substantial aeration (caused by entrained gases, mixing condition or cavitation). Some
applications may require an alarm indication if aeration exceeds a particular level. The meter
detects this aeration level and provides this data as an output. The aeration percentage
triggers the alarm relay whenever it meets or exceeds the threshold you set in this menu cell.

Note

Severely aerated conditions may induce flow meter fault. The 50% default setting usually
allows enough leeway for continued operation. For intermittent faults, see memory interval in
the Output Control menu.

The [Aeration] alarm menu cell allows you to set Aeration percentage alarm relay trip-point.
To set the Aeration alarm:

Aeration
>50

@) W) |es|| @)

SIEMENS
SITRANS FSTO20

1. Press the <Right Arrow> key to activate numeric entry.
2. Use PC numeric keys or keypad keys to enter the [Aeration] percentage trip-point.

3. To store data press <ENTER>.

A fault condition (e.g., caused by an empty pipe or a transient loss of power, etc.) could
temporarily interrupt operation. After recovery from the fault, the meter executes an In-
Process Makeup to restore operating parameters. During the makeup the meter sets a
Makeup Alarm flag that clears upon completion. Therefore, unless you were monitoring the
unit continuously, you could miss the fact that an In-process Makeup occurred.

FST020 IP65 NEMA 4X
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Alarm, error and system messages
8.2 Setting Alarm Levels

The [Makeup Latch] alerts you that the system implemented a Makeup Alarm by holding the
Makeup Alarm active until you reset it manually, via the RS-232 serial connection, by
pressing the simultaneous keystrokes: <Fn>6 (where "n" represents the measurement
channel). In addition, if the Datalogger is active with Status Alarms selected, generating a
Datalogger report will reset the Makeup Alarm Latch. This ensures that the alarm does not
appear on succeeding Datalogger reports. A Makeup Alarm appearing on a subsequent
report indicates that an In-Process Makeup must have occurred since the last Datalogger
report.

The [Makeup Latch] alarm menu cell allows you to set the Makeup Latch alarm relay trip-
point To Enable (or Disable) the Makeup Latch:

>Off

@)W e[«

SIEMENS
SITRANS FSTO20

{ Makeup Latch J

1. Press the <Right Arrow> key to access the [Makeup Latch] option list.
2. Pressing the <Up/Down Arrow> keys to select either [On] or [Off].
3. Press <ENTER> to turn the Makeup Latch [On] or [Off].

FST020 IP65 NEMA 4X
Operating Instructions, 2/2014, ASE03086487-AH 105






Maintenance and Service 9

9.1 Maintenance

A wrrninG

Hazardous Voltage

May cause death or serious personal injury.

Disconnect power before working on this product.

The device is maintenance-free, however; a periodic inspection according pertinent
directives and regulations must be carried out.

An inspection can include the checking of:
® Ambient conditions
e Seal integrity of the process connections, cable entries, and cover screws

e Reliability of power supply, lightning protection, and grounds

9.2 Technical support

NOTICE

Repair and Service

Repair and service must be carried out by approved Siemens personnel only.

Note

Siemens defines sensors as non-repairable products.

Technical Support

If you have any technical questions about the device described in these Operating
Instructions and do not find the right answers, you can contact Technical Support:

® Via the Internet using the Support Request:
Service and support (http://www.siemens.com/automation/service&support)

® Phone: +49 (0) 911 895 7222 / 1 800 333-7421

Further information (Page 8) about our technical support is available in the Internet at
Technical support (http://support.automation.siemens.com/WW/view/en/16604318)
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Maintenance and Service

9.2 Technical support

Service & Support on the Internet

In addition to our documentation, we offer a comprehensive knowledge base online on the
Internet at:

Support request (http://www.siemens.com/automation/support-request)

There you will find:

Additional Support

Please contact your local Siemens representative and offices if you have additional
guestions about the device

108

The latest product information, FAQs, downloads, tips and tricks.

Our newsletter, providing you with the latest information about your products.

A Knowledge Manager to find the right documents for you.

Our bulletin board, where users and specialists share their knowledge worldwide.

You can find your local contact partner for Industry Automation and Drives Technologies
in our partner database.

Information about field service, repairs, spare parts and lots more under "Services."

Find your contact partner at:

Local contact person (http://www.automation.siemens.com/partner)

FST020 IP65 NEMA 4X
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9.3 Return procedures

9.3 Return procedures

Required forms

FST020 IP65 NEMA 4X

Enclose the delivery note, the cover note for return delivery and the declaration of
decontamination form on the outside of the package in a well-fastened clear document
pouch.

e Delivery Note

e Cover Note for Return Delivery with the following information

Cover note (http://support.automation.siemens.com/WW/view/en/16604370)

— product (ordering number)

— number of devices or spare parts returned
— reason for the return

Declaration of Decontamination

Declaration of Decontamination
(http://pia.khe.siemens.com/efiles/feldg/files/Service/declaration_of decontamination_en.

pdf)

With this declaration you certify that the returned products/spare parts have been
carefully cleaned and are free from any residues.

If the device has been operated together with toxic, caustic, flammable or water-
damaging products, clean the device before return by rinsing or neutralizing. Ensure that
all cavities are free from dangerous substances. Then, double-check the device to ensure
the cleaning is completed.

We shall not service a device or spare part unless the declaration of decontamination
confirms proper decontamination of the device or spare part. Shipments without a
declaration of decontamination shall be cleaned professionally at your expense before
further proceeding.

You can find the forms on the Internet and on the CD delivered with the device.
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Troubleshooting

10.1

Troubleshooting

The following is list of troubleshooting tips and messages that you may encounter. They
include explanations and, in some cases, a recommended action. If a problem seems
unsolvable, contact your local Siemens office or regional Ultrasonic Flow Representative for
expert help at Partner (http://www.automation.siemens.com/partner).

Table 10- 1  Troubleshooting Tips

Error or Message

Probable Cause

Solution

Memory Full!

Response to an attempt to save site data,
when data memory is full.

Delete an obsolete site or clear Datalogger
memory to make room for the new data.

Memory Corrupted!

Memory read error occurred while
accessing the active site data.

Refer to F4 reset procedure in the Operation
Instructions manual.

Chan Not Setup

Response to an attempt to invoke an
operation that requires a channel to be
enabled.

Enable the channel [Channel Setup - Channel
Enable - Yes]. Note that a channel cannot be
enabled until an "Install" operation is completed.

ClIr Active Memory?

Response to pressing and holding
<ENTER> key during power-up.

Use this function to restore operation if a severe
event (e.g. a violent power surge) disrupts the
system operation.

Clr Saved Data?

[CIr Saved Data?] only appears after
pressing the <Down Arrow> in response to
[CIr Active Memory?].

Answering Yes to [Clr Saved Data?] will erase ALL
saved data. To invoke in RS-232 serial mode, type
@@@ and then press <ENTER> key.

<EOT>

Response to a request to output Datalogger
data to the printer or the Graphics screen
when no Datalogger data exists or at the
end of a transmitted file..

Set up the Datalogger.

No Sites - Press

Response while trying to recall/delete a site

Create a site.

<ENTER> setup when no sites are stored.

Security Response upon changing previously e Change switch position to [Enable].
entered data when security switch is in e Enter previously set security code
[Disable] position or security code has been P Y Y )
entered.

RTC Error Component level problem. e Meter requires service. Request RMA.

- - -F- - - Fault Alarm

e Loss of signal strength (ALC)

e Change of Rx signal location (Beam
Blowing)

e Recouple sensors with fresh couplant.
e Install sensors in Direct mount mode.

e Note: If problem persists call Tech support.

Re-space #

The measured liquid sonic velocity (Vs) is
more than +/- 25% of the average Vs range.

e Assure proper pipe dimensions and/or Liquid
data entries are correct.

e Properly enter correct Sensor Size into the
meter [Install Sensor] menu.

e Confirm sensor spacing is correct by checking
[Install Sensor] menu spacing parameters.

FST020 IP65 NEMA 4X
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10.1 Troubleshooting

Error or Message Probable Cause Solution

Invalid Setup (use .
Direct Mode)

During the Initial Makeup the system This may be due to one of the following:
detects invalid sensor spacing, .
erroneous liquid pipe parameters, or
some other factor that prevents it from
completing the Initial Makeup.

An out-of-range data entry.

e Aninvalid condition (e.g., overlapping sensors
in Reflect Mode). If selecting Direct Mode does
not resolve, review all site setup and sensor
installation choices particularly data entered for
pipe and liquid.

¢ In Reflect Mode the flow meter detects that the
pipe wall signal may infringe upon the liquid
signal. Use Direct Mode instead.

Press <ENTER>, <Up Arrow>, <Down Arrow>, or

<Left Arrow> to abort install routine. Continue

programming other site data in anticipation of
resolving the difficulty later. Call technical support
for help if necessary

Low Signal - Press
<ENTER>

During the Initial Makeup the flow meter
decides that the level of the receive signal is
insufficient for proper operation.

Some reasons for low signal are:
Invoking [Install completed?] on an empty pipe.

e Coupling compound insufficient; not applied or
evaporated.

e A disconnected or broken sensor cable.

e The pipe needs to be conditioned at the
mounting location.

e Flush out large air bubbles.

e The sensor cables are defective or not
connected to the correct channel.

e The Set Empty routine performed when pipe
was NOT actually empty.

If you locate and correct the improper condition
immediately, press <ENTER> to resume the
installation procedure. Otherwise, press the <Left
Arrow> to abort the installation and conduct a
thorough investigation.

Detection Fault If it appears that the flow meter cannot Attempt to improve operating conditions by

complete an Initial Makeup it means that the
pipe and/or liquid conditions do not permit a
receive signal that meets the flow detection

standards. The system will not operate.

reinstalling the sensors at a different spacing
offset, or even at a different location on the pipe.

Switching from Reflect to Direct Mount may solve
the problem. However, operation may not be
possible if there is poor liquid or pipe wall sonic
conductivity.

Note

If you receive a Detection Fault message, it is strongly recommended that the Services &

Support (http://www.siemens.com/automation/service&support) be contacted.
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10.2 Force Transmit

10.2 Force Transmit

NOTICE

Force Transmit and Force Frequency diagnostic procedures

The Force Transmit and Force Frequency diagnostic procedures are preconfigured at the
factory and should only be implemented by approved Siemens personnel.

This diagnostic software routine allows the user to "force" a transmitting condition that can
be used to search for an amplitude level (ALC) when Detection Fault or Low Signal alarms
are present. The routine forces the flow meter to generate constant transmit bursts while
reporting current receive signal strength for the user. To initiate the Force Transmit function,
refer to the Short Burst detection mode example shown below.

Note

The typical screens below are shown only when using a PC via the RS-232 port.

Setting a Force Transmit condition (via RS-232 serial port)
1. After [Installl command is invoked press the <ENTER> key.

2. As the meter goes through the drives press [ENTER] again.

Spacing Method
Ltn Value (in

Install Complete
Empty Pipe Set
Zero Flow Adjust

Spacer Bar 1012TP
0.217

No

Channel Not Setup
Channel Not Setup

Spacing Method
Ltn Value (in

Install Complete
Empty Pipe Set
Zero Flow Adjust

Siemens Dual Path [1] ABC Siemens Dual Path [1] ABC
Install Completed? Drive 0

Install Path 1 Install Path 1

Sensor Model 1011HP-T1 Sensor Model 1011HP-T1
Sensor Size B3 Sensor Size B3

Sensor Mount Mode Direct Sensor Mount Mode Direct

Spacing Offset Minimum Spacing Offset Minimum
Number Index 4 Number Index 4

Spacer Bar 1012TP
0.217
Install

Channel Not Setup
Channel Not Setup

Install Sensor Install Sensor

FST020 IP65 NEMA 4X
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10.3 System Reset

3. A typical menu screen will appear as shown below and indicate the current ALC (e.g.,
50). This ALC number indicates the current receive signal strength and can be used for
further diagnostic purposes.

Note

When using a PC the <ALT> and <Enter> keys must be pressed before the flow meter
scans through all the drives, or the Force Transmit function must be initiated again.

Note

The FST020 flow meter does not display the Force Transmit data display line.

Siemens Dual Path [1] ABC Siemens Dual Path [1] ABC
Install Path 1 Install Path 1

Sensor Model 1011HP-T1 Sensor Model 1011HP-T1

Sensor Size B3 Sensor Size B3

Sensor Mount Mode Direct Sensor Mo ’ =

Spacing Offset Minimum Spacing Of Detection Fault
Number Index 4 Number Ind Press [ENT]

Spacing Method Spacer Bar 1012TP|| | Spacing Me 2TP
Ltn Value (in 0.217 Ltn Value (in 0.217

Install Complete Install Install Complete Install

Empty Pipe Set Channel Not Setup ||| Empty Pipe Set Channel Not Setup
Zero Flow Adjust Channel Not Setup ||| Zero Flow Adjust Channel Not Setup

Install Sensor

Install Sensor

4. To exit Force Transmit, press the <Left Arrow> key and a Detection Fault prompt will
appear (see above).

5. Press the <Left Arrow> key again and the meter will return to the [Install Sensor] menu
and highlight the [Empty Pipe Set] menu cell.

Setting a Forced Frequency

1. To force a frequency, repeat steps 1, 2 and 3 above, but press the <Right Arrow> key.
The following typical display line will appear: =Drive=0

2. Using PC keys to enter the frequency and press <ENTER> key.
3. To complete the Install process after mounting the sensors, press <ENTER> key.

4. If the Force Transmit diagnostic procedure is not used, the normal [Install Complete]
function occurs.

FST020 IP65 NEMA 4X
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10.3 System Reset

10.3 System Reset

Should an operating problem that blocks access to the Installation Menu occur, or the meter
operates erratically after exposure to a power transient or some other traumatic event, this
might require the use of the reset sequence in order to restore proper operation. System
FSTO020 provides two system resets.

The first uses the Keypad and the second method uses a PC command sent via the RS-232
interface (providing you have access to the flow meter in this way).

The reset sequence operates on two levels.

e The first level deletes all the data currently in Active Memory, but leaves Datalogger data
and all stored Site Setups intact. This is the most desirable method since to restore
operation all you have to do is reload a saved Site Setup.

e |[f this fails then you have to use the second level, which clears ALL Saved Memory. Be
aware that this action erases all saved Site Setups (including flow calibrated sites), any
logged data and any user-defined pipe and sensor tables. This will require you to re-
initialize the flow meter and sensors and repeat all desired site settings, custom pipe
tables, etc.

Keypad System Reset

There is a power-on delay of a few seconds from the time power is applied to the flow meter
to when the 16 x 2 Character LCD becomes active. The reason for the delay is to allow the
following system reset procedure to be performed.
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10.3 System Reset

Clearing Active Memory
To clear Active Memory using the Keypad:
1. Turn off power (if it is currently on) and the reapply power to the system.

2. Press and hold the < ENTER> key during the power-on delay. Examine the first figure
below and note the [Clr Active Mem?] message on the LCD display.

Clir Active Mem?
>No

@)W e[«

SIEMENS
SITRANS FSTO20

Clir Active Mem?
Yes

@) @) |e|| @)

SIEMENS
SITRANS FSTO20

3. Press the <Right Arrow> key. Note that the greater than (>) symbol changes to a (;)
colon. Press the <Down Arrow> key to change the second line to [Yes] as shown in the
figure above.

4. Press the <ENTER> key to clear the contents of Active Memory (but preserve any stored
Site Setups).

5. To restore operation, create a new site setup or recall a stored site setup and then re-
select any Meter Facilities items (e.g., RS-232 setup parameters) that you may have
edited originally.

FST020 IP65 NEMA 4X
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Clearing All Saved Memory

To clear ALL Saved Memory using the Keypad:

10.3 System Reset

A\caution

Loss of RAM Data

Before proceeding further it is essential to understand that this function eliminates ALL data
stored in RAM. This means that all saved Site Setups including the site data of a flow-
calibrated site will be erased! In addition, the entire Datalogger file plus any custom factory
or user-created pipe or sensor tables will be eliminated. The impact of this is such that we
strongly recommend that you consult the Technical Service Department (Page 107) before
continuing with this procedure. If you choose to continue, be aware that you will have to
create a new Site Setup, re-enter all site specific parameters including pipe or sensor
tables, plus all desired Meter Facilities entries.

1. Turn off power (if it is currently on) and then reapply power to the system.

2. Press and hold the < ENTER> key during the power-on delay. Examine the first figure

below and note the [CIr Active Mem?] message on the LCD display.

{ >No

Clr Active Mem?

@@

€

~)

>

SIEMENS

SITRANS FSTO20
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10.3 System Reset

3. Press <Right Arrow> key twice. The display switches to [CIr Saved Data? No] as shown
in the figure below.

Clr Saved Data?
>No

@)W e[«

SIEMENS
SITRANS FSTO20

Clr Saved Data?
Yes

@) @) |e|| @)

SIEMENS
SITRANS FSTO20

4. Press <Right Arrow> key. Note that the greater than (>) symbol changes to a (:) colon.
Press the <Down Arrow> key to change the second line to [Yes] (as shown in the figure
above). Press the <ENTER> key to clear All Saved Memory.

5. To restore operation, create a new Site Setup and then re-select any Meter Facilities
items (e.g., RS-232 setup parameters) that you may have edited originally.

RS-232 Interface System Reset

The FST020 flow meter also allows you to perform a system reset via its RS-232 interface.
The following instructions require the flow meter to be connected serially to a PC. Refer to
RS-232 Connection (Page 21) for details on how to set up an RS-232 interface with a PC.

Clearing Active Memory
To clear Active Memory using the RS-232 Interface:

1. Turn off power (if it is currently on). Turn power on. As soon as you apply power type the
@ character three times. The prompt: [Clr Active Memory? No] appears at the top of the
screen.

2. Press the <Right Arrow> and then the <Down Arrow> key to switch the option list to [Clr
Active Memory? Yes]. Press <ENTER> to clear all Active Site Data (but not saved Site
Setups).

3. To restore operation, type: MENU and press <ENTER> to access the Installation Menu.
Create a new Site Setup or recall a stored Site Setup. Re-select any Meter Facilities
items (e.g. RS-232 setup parameters).
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10.3 System Reset

Clearing All Saved Memory
To clear All Saved Memory using the RS-232 Interface:
1. Turn off power (if it is currently on).

2. Turn power on. As soon as you apply power type the @ character three times. The
prompt: [Clr Saved Data? No] appears at the top of the screen. Press the <Down Arrow>
key. Note that the prompt switches to [CIr Saved Data? No].

3. Press the <Right Arrow> and then the <Down Arrow> key to switch the option list to [Clr
Saved Data? Yes]. Press <ENTER> to clear All Saved Memory.

4. To restore operation, type: MENU and press <ENTER> to access the Installation Menu.
Create a new site setup and complete the installation procedure. Re-select desired Meter
Facilities items (e.g., RS-232 setup parameters).

See also

Services & Support (http://www.siemens.com/automation/service&support)
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10.4 Site Setup Data

10.4 Site Setup Data

[HF] Menu Item

This menu provides data pertaining to sensor characteristics and operation. Some menu
items are for technical support interpretation only.

Table 10- 2  Site Setup Menu Iltems

fx Drive Current Transmit drive code selected during
Initial Makeup. The drive code controls the sonic
transmit signal.

N (burst length) Transmit burst duration selected during Initial
Makeup. To change N count press <Right
Arrow>. At equal sign enter numeric value (1 to 9
only).

Ltn (mm/in) Spacing distance between the sensors. It will be
in inches or millimeters, depending on default
units.

Vf max The flow velocity (in selected units)
corresponding to one whole cycle offset between
upstream and downstream receive signals.

Vs max M/S Maximum Vs for current sensor spacing.

Vs min M/S Minimum Vs for current sensor spacing.

Empty Value of Empty Alarm Setting. The meter will
declare an empty status if signal strength drops
below this value.

Samples/Cycle Digital sampling rate.

Max Damping Maximum signal damping. Use to average digital
data when an unstable condition occurs.

Min Damping Minimum signal damping. Use to average digital
data when an unstable condition occurs.

HF Flow registration correction parameter.

The flow meter includes a Diagnostics Menu item that permits the entry of a flow registration
correction parameter labeled [HF]. This "HF" parameter is the input for a proprietary
algorithm that automatically compensates for signal beam blowing, thereby extending the
upper flow limit of the flow meter. The HF parameter should only be adjusted in cases where
the user suspects that extreme flow velocity or a large delta-time may be causing signal
correlation problems.

Using the [HF] Menu Cell

120

Two methods for adjusting this parameter are provided via the [HF] menu cell, located within
the [Diagnostics] / [Site Setup] submenu. The "Manual" method provides direct entry of this
parameter and is primarily intended for the advanced user, whereas the "Automatic" method
allows the flow meter to automatically measure the required correction and install the
parameter.
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Guidelines for use
® This menu is only accessible for the sensor channel.

® The flow meter will inhibit the "Automatic” installation of the [HF] parameter if the flow rate
is insufficient (too low) to accurately measure the required correction. If the maximum flow
rate for the application is relatively low then this correction is not be required.

e |f the flow rate is very high and the flow meter is reporting erroneous or unstable flow,
then the flow meter may already be having trouble resolving the upstream and
downstream signals. In this event, it may be necessary to first lower the flow rate to a
moderate level before performing the "Automatic" HF adjustment. Once this is done the
flow meter should be able to properly measure the highest flow rates without problems.

® The limits of the "HF" parameter are +/- 0.7 and any attempt to manually install a larger
value will cause the flow meter to abort the installation of the parameter.

Note

Pressing the <Left Arrow> key at any stage prior to accepting the measured value will
abort the installation and return to the previous setting.

Accessing the [HF] Function
1. Atthe [Meter Type] Menu, press the <Right Arrow> and then <ENTER>.

2. Press the <Down Arrow> key and scroll to the [Diagnostic Data] menu cell. Press the
<Right Arrow> key.

3. Press the <Down Arrow> key and scroll to the [Site Setup Data] menu cell.

Site Setup Data

@)W e] @]

SIEMENS
SITRANS FSTO20

4. Press the <Right Arrow> key to select the option list.
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10.4 Site Setup Data

Manual Adjustment Procedure

1. At the [Site Setup Data] Menu, press the <Right Arrow> key and scroll to the [HF] menu
cell. Press the <Right Arrow> key and [Manual] will appear in the display.

i |
‘Manual
@) ) e @)
SIEMENS
SITRANS FSTO20

2. Press the <Right Arrow> key and use the keypad keys to input the desired correction
value. Press <ENTER> to input value.

= |
=_0.00
NIIEISHC,
SIEMENS
SITRANS FSTO20

3. The new correction value will appear in the [HF] menu cell as shown below.

% |
=0.120
NIIEISHC,
SIEMENS
SITRANS FSTO20

Automatic Adjustment Procedure

1. At the [Site Setup Data] Menu, press the <<Right Arrow> key and scroll to the [HF] menu
cell.

2. Press the <Right Arrow> key and [Manual] will appear.

3. Press the <Up or Down Arrow> keys to select [Automatic] then press <ENTER>.
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4. The current measured correction value is displayed.

{ >0.120

Automatic

|

@@

€

~)

>

SIEMENS

SITRANS FSTO20

10.4 Site Setup Data

5. Press <ENTER> again to install this correction value that will now appear in the [HF]

menu cell.

Note

The value shown in the [Automatic] display line can not be changed and is for user

information only.

6. If you decide not to use the [Automatic] selection, press any key other than <ENTER> to

abort the operation.
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Technical data

Input

Digital Inputs

Output

Accuracy

Flow Range: + 12 m/s (z 40 ft/s) bi-directional

Flow Sensitivity: 0.0003 m/s (0.001 ft/s) flow rate independent

Totalizer Hold Optically isolated diode
Input voltage: 2-10 VDC

Totalizer Reset Optically isolated diode
Input voltage: 2-10 VDC

Current 4-20mA (Isolated)
externally powered 10-30 VDC

Relay Programmable Form C
250mA, 30 VDC, 3 VA max

Pulse Rate Optically isolated transistor
10mA, 30 VDC, max

Flow, 0.5 - 1.0% for velocities = 0.3 m/s (1 ft/s)

4...20mA £+ 1.0% - 2.0% of span for assigned parameters
Pulse, relay output £0.5% - 1.0% of flow

Batch repeatability: + 0.15%

Zero Dirift: 0.1% of rate: 0.0003 m/s (0.001 ft/s)

Data refresh rate: 5 Hz

Transmitter Operating Conditions

FST020 IP65 NEMA 4X

® Operating Temperature: -10 to 50°C (14°F to 122°F)
e Storage Temperature: -20°C to 60°C (-4°F to 140°F)
® Degree of Protection: IP65/Type 4X/NEMA 4X

Operating Instructions, 2/2014, ASE03086487-AH
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Technical data

Design
o Weight 1.4 kg ( 3 Ibs)
® Dimensions (WxHxD) 175.7 mm x 240.3 mm x 91.1 mm (6.92 in x 9.46 in x 3.59 in)
® Enclosure Material: Polycarbonate

Power Supply

® AC Version 100 - 240 VAC, 50/60 Hz, 20 VA max.
e DC Version 11.5 - 28.5 VDC, 10 watts max.

Certifications and approvals

Unclassified locations only UL Listing
ULc Listing

CE:

e EMC EN 61000-6-2,-4
C-TICK

FST020 IP65 NEMA 4X
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Appendix

A.l Certificates

All certificates are posted on the Internet. Additionally, the CE Declaration of Conformity as
well as UL listings approvals are available on the Sitrans F literature CD-ROM Certificates
(http://www.siemens.com/processinstrumentation/certificates)

A.2 Ordering

In order to ensure that the ordering data you are using is not outdated, the latest ordering
data is always available on the Internet: Catalog process instrumentation
(http://www.siemens.com/processinstrumentation/catalogs)

See also

Process instrumentation catalog (http://www.siemens.com/processinstrumentation/catalogs)

A.3 I/O Connections and Wiring

Terminal Block Wiring - FST020 Flow Meter

These connection diagrams apply to the part numbers listed below.

Table A-1  Part Numbers and Connection Diagrams

SITRANS FST020
FSTO020 TME3570-*+*+**

FST020 IP65 NEMA 4X
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A.3 I/O Connections and Wiring
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Figure A-1

Table A- 2

Terminal TB1 including J8 Connector, DB9 Connector (J9), Power Connector (J12) and
Menu Lockout Switch (S1)

J8 Connector

Pin#

Signal

Function

Description

TB1-19

GND

GND

Reference Ground

TB1-18

A()

RS-485

RS-485 Serial Communications Port

TB1-17

B (¥)

RS-485

RS-485 Serial Communications Port

Table A- 3

J9 Connector (DB9)

Pin # | Signal

N/C

RxD

D

DTR

Ground

N/C

RTS

CTS

© | 0N 0| |W|N|F

N/C

FST020 IP65 NEMA 4X
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A.3 I/O Connections and Wiring

Table A-4  Input/Output Wiring (TB1)
Pin# Signal Function Description
lol+ Isolated Loop Supply Spannable 4-20mA output (Loop
l01- Isolated Loop Return Powgregl) T.his output also provides.a

fault indication by dropping to 2maA if
assigned to flow rate and under fault
conditions.

3 GND Ground Ground

4 C Closed Relay Output

5 NO Normally Open Relay Output

6 NC Normally Closed Relay Output

7 GND Ground Ground

8 NO TOT + DIGITAL INPUT + Stops Totalizer from incrementing.

9 NO TOT - DIGITAL INPUT -

10 GND Ground Ground

11 CLR TOT + DIGITAL INPUT + Clears Totalizer

12 CLR TOT - DIGITAL INPUT -

13 GND Ground Ground

14 PULSE OUTPUT + Isolated Transistor Menu selection: PGEN, POS TOTAL,

15 PULSE OUTPUT - Isolated Transistor NEG TOTAL

16 GND Ground Ground

FST020 IP65 NEMA 4X
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A.3 I/O Connections and Wiring

T

L

T Ve 30VDC R =10 7500

BI |
18 @ @

ANWY

2 &=
3@—F,7

an
aovDC
T Ve max L

lo= 100, mA— 4 5 ; C
R

5 QN0 @

AN
66;NC
TS—

o= A = 20, MA + —
+ R 8 @ 5000 3
T L T | ®
AW 9 @_
V_(max) = 10V +0.02 + R,
1 0 @ﬁ_f 0=R, = 1KQ
2=V =30V
o= 4y = 20,0 MA — + e
11 AN
fvc R, @ 5000 %Z’ Z'F,, @
AW 12 @—
BO—
lou: 10:r\axlmA — +
T 14
TVe R, - V,=30VDC max
¢ \AC’A‘ v 15 = @ R,=3K min
o
-t 68—,
@D 4 -20mA Output (current source) @ Digital Input - (CLR TOT)
@ Relay Output ®  Pulse Output
® Digital Input (NO TOT)
Figure A-2  Typical TB1 Wiring
Isolated 4-20mA Output TB1-1/2
R = 250 Q typical, 750 Q maximum
Ve = 24 VDC typical / 30 VDC maximum
| =4-20mA
RL = Loop wire resistance (both ways) plus User's input load resistance.
PULSE OUTPUT TB1-14 / TB1-15
Ve = +30 VDC max.
RL = 3K Q minimum
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A.4 Flowrate Calibration

Relay TB1-4/ TB1-5/ TB1-6

RL =300 Q minimum

Digital Inputs TB1-8 / TB1-9 and TB1-11/TB1-12
Ve = (10V + 0.02 x RL) max. 2 < Vc <30 VDC
0<R.L=<10000Q

A.4 Flowrate Calibration

Flowrate Calibration Methods

The flow meter [Calib. Flowrate] menu option in the [Span/Set/Cal] menu provides three
ways to condition the calibration performance of its flowrate output:

® |ntrinsic (factory set)
® Kc (Slope Correction)

e MultiPoint (Non-Linear)

Intrinsic

When selected, the flow meter uses no slope adjustment at all. Output data is still zeroed

and corrected for Reynolds number, but no slope adjustment is imposed on the flow meter’s
flow register.

Note

You can select Intrinsic (factory) and/or Kc (Slope Correction) calibration using the [Calib.
Flowrate] menu cell. Selecting either of these external calibration modes will not eliminate
the Intrinsic (factory) calibration. The [Calib. Flowrate] menu cell can be switched between
Intrinsic and Kc at any time.

FST020 IP65 NEMA 4X
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A.4 Flowrate Callibration

Kc Calibration

For most applications, the measured flow range produces a linear meter response.
Therefore, the Kc (slope correction) calibration is the preferred method since it only requires
a single correction factor for all the flow rates encountered.

Note

Changing the calibration can cause profound changes in flow meter operating
characteristics. Use only the most respected flow standard to obtain a correction factor. The
percentage entered must provide an accurate and consistent shift across the entire flow
range anticipated for the application.

Kc Factor

To obtain the Kc factor, compare flow total data taken simultaneously from the flow meter
and a reference meter whose accuracy meets the required standard. Allow both meters to
accumulate flow total data long enough to average out any differences due to flow fluctuation
between the two meter locations. Compare outputs of the two totalizers to determine
percentage increase (+) or decrease (-) that is necessary to produce the best average
correlation between the flow meter and the reference standard.

Selecting the Kc Factor

When the [Kc] menu cell is selected, the flow meter imposes this percentage slope
adjustment of its rate output. Output data is zeroed and corrected for the Reynolds number
(flow profile compensated); however, a percent change in the rate output is imposed based
on the data entered in this cell. The number entered by the user is evaluated into a slope
correction factor by dividing it by 100 and algebraically adding it to 1. The resulting factor is
used as a multiplier on the rate register of the instrument. Thus an entry of -3% will multiply
the rate register by 0.97, for example.

To calculate Kc:

Indicated Rate

To enter the Kc Factor
1. From the [Meter Type] menu press the <Right Arrow> key and then <ENTER>.

2. Scroll down to the [Span/Set/Cal] menu, press the <Right Arrow> key and scroll down to
[Calib. Flowrate].

3. To enable the Kc Factor press the <Right Arrow> key.

FST020 IP65 NEMA 4X
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A.4 Flowrate Calibration

4. Press the <Right Arrow> again and use the keypad keys to enter the required Kc factor
(as calculated above). Note that the Kc value can be negative or positive. Enter the - or +
sign first and then enter the calibrated value.

5. To store the data press <ENTER>. Note that Kc now appears in the [Calib. Flowrate]
menu cell with its new value. Also note that this Kc value can be viewed on the site
printout.

MultiPoint Calibration

MultiPoint calibration serves applications that require a non-linear meter calibration. You can
enter correction factors for up to ten significant points over the entire measurement range.
This is accomplished by:

® Selecting up to 10 separate calibration points by entering a raw (un-calibrated) flow rate.
® Entering a negative or positive correction for each calibration point that you select.

Like the Kc slope correction described previously, you locate critical flow rate points by
comparing flow total data taken simultaneously from the flow meter and a reference meter
whose accuracy meets the required standard. Again, it is important to note that you must
allow both meters to accumulate flow total data for long enough to average out any
differences due to flow fluctuation between the meter locations.

Compare the two flow total readings to identify up to ten separate points (termed raw flow
rates) where there are significant deviations between flow meter and the reference meter.
Calculate correction factors (either negative or positive percentages) for up to ten points
along the flow range. For example, entering [-0.1] for point 1 produces a negative 0.1%
change in the meter output whenever the system measures the raw flow rate specified for
point 1, etc. The valid range for each percent correction is from -50% to +50%. If you enter a
value outside of this range, the flow meter will set the calibration factor to the nearest limit.

Use these to match the output of the flow meter with the response curve of the reference
meter. Selected calibration points must increase in magnitude from point 1 to point 10 (or the
last point that you want to calibrate).

Note

Raw flow rates must be entered in ascending order.

To perform a MultiPoint calibration:
1. From the [Meter Type] menu press the <Right Arrow> key and then <ENTER>.

2. Scroll down to the [Span/Set/Cal] menu, press the <Right Arrow> key and scroll down to
[Calib. Flowrate].

3. Press the <Right Arrow> key and scroll to [Multipoint].

FST020 IP65 NEMA 4X
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A.4 Flowrate Callibration

4. Press the <Right Arrow> key and then <ENTER>. This allows the following MultiPoint
calibration selections:

Point # Point 1 selected

Indicated Rate Shows current rate for point #1

% correction The amount of correction applied either (-) or
(+) percentages

5. Press the <Down Arrow> key to move to the [Indicated Rate] field and then press the
<Right Arrow>key to enable numeric entry.

6. Use PC numeric keys or keypad keys to enter a flow rate for point #1, then press
<ENTER>. The [% Correction] field for point #1 will appear.

7. Press the <Right Arrow> key to enable numeric entry.
8. Use PC numeric keys or keypad to enter the required % correction for point #1.
9. Press <ENTER>. The [Point #] field returns.

10.To enable numeric entry press <Right Arrow> key and then enter [2] (for the second
calibration point). The cursor moves to the point #2, which is the [Indicated Rate] field.

11.Use PC numeric keys or keypad keys to enter a flow rate for point #2. The value entered
here must be of a greater magnitude than the value entered for point #1.

12.Press <ENTER>. The cursor moves to the [% Correction] field.
13.To enable numeric entry press <ENTER>.

14.Use PC numeric keys or keypad keys to enter the required % correction for point #2.
Press <ENTER>.

15.Repeat this procedure for all required calibration points. After entering the last Flow
Calibration Point press the <Right Arrow> to exit MultiPoint Calibration.

FST020 IP65 NEMA 4X
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A.5

Ab5.1

Introduction

A.5.2

A.5 BACnet/ModBus Communications

BACnet/ModBus Communications

Introduction

The Siemens SITRANS FST020 Flow Meter firmware version 2.04.06 and later includes
ModBus and BACnet communication selectable during the configuration of the meter.

Note
IMPORTANT

To invoke BACnet or ModBus communications, RS-485 setup parameters must be enabled.

BACnet

BACnet Communication Protocol

FST020 IP65 NEMA 4X

BAChnet is a standard communication protocol for B uilding Automation and Contro/ Networks
developed by the American Society of Heating, Refrigerating and Air-Conditioning Engineers
(ASHRAE). BACnet provides the communication infrastructure needed to integrate products
made by different vendors. BACnet communication is based on standard objects. Each
BACnet Device includes a Device Object and other optional objects within the device. Each
object has associated properties. This document defines the FST020 BACnet objects and its
properties. The FST020 includes (1) Device Object, (29) Analog Value Objects, and (11)
Binary Value Objects.

The FST020 functions as a BACnet slave device on a BACnhet MSTP RS485 network. A
typical illustration of how this might be configured in a plant network is illustrated in the figure
below.

Note
IMPORTANT

The BACnet proxy router is not included and must be supplied by the user.
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Figure A-3  Typical FST020 BACnet Application

FST020 IP65 NEMA 4X
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Device Object

A.5 BACnet/ModBus Communications

Property Identifier

Description and/or Example Value

Object_ldentifier

BACnetObjectldentifier

Object_Name Entered during FST0O20 Configuration (15 characters)
Object_Type DEVICE (8)

System_Status OPERATIONAL (0)

Vendor_Name Siemens Industry, Inc.

Vendor_ldentifier 313

Model_Name FST020

Firmware_Revision

2.04.06 (or later)

Application_Software_Version

012813-1338

Protocol_Version

1

Protocol_Revision

10

Protocol_Services_Supported

read property, read property multiple , write property

Protocol_Object_Types_Support

Device , Analog Value, Binary Value

ed

Object_List Dx, AV0...AV28, BVO...BV10
Max_APDU_Length_Accepted | 480
Segmentation_Supported 3 - no segmentation
Local_Time 10:36:13

Local_Date 1/21/2013

APDU_Timeout 0

Number_Of ADPU_Retries 0

Device_Address_Binding 0

Database_Revision 2

|0 |W|V|DV|DW|D|D|D ;U;U;U;U;U;U;U;U;U;U;UEEE

Analog Value Object

Property Identifier Description and/or Example Value R/W
Object_ldentifier Unique ldentifier (e.g. 8388608) R
Object_Name (see Analog Value Object List) (e.g. Flow) R
Object_Type 2 - Analog Value R
Present_Value REAL (e.g. 402.3467) R
Description Character String (e.g. GAL/MIN) R
Status_Flags IN_ALARM,FAULT,OVERRIDDEN,OUT_OF_SERVICE R
(e.g. 0000)
Event_State 0 - Normal R
Out_Of_Service 0 - False R
FST020 IP65 NEMA 4X
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Binary Value Object

Obiject List

138

Property Identifier Description and/or Example Value R/W
Object_ldentifier Unique ldentifier (e.g. 20971525) R
Object_Name (see list of Binary Value object s (e.g. Aeration Alarm R
Object_Type 5 - Binary Value R
Present_Value Binary (e.g. 1) R
Description Character String (e.g. Aeration Alarm) R
Status_Flags IN_ALARM,FAULT,OVERRIDDEN,OUT_OF_SERVICE R

(e.g. 0000)
Event_State 0 - Normal R
Out_Of_Service 0 - False R

Analog Value Objects

Binary Value Object

AVO Flow BVO Totalizer Reset
AVl Average Flow BV1 Spacing Alarm
AV2 Raw Flow BV2 Empty Alarm
AV3 Liquid Total BV3 Rate Alarm
Av4 Sonic Velocity BVv4 Fault Alarm
AV5 Delta Time BV5 Aeration Alarm
AV6 Valc BV6 Memory Alarm
AV7 Aeration BV7 Makeup Alarm
AV8 Deadband Control BV8 Interface Alarm
AV9 Batch/Sample Total BV9 Pig Alarm
AV10 | High Flow Alarm Level BV10 Zeromatic Alarm

AV11l Low Flow Alarm Level

AV12 Vs Alarm Level

AV13 | Flow Velocity

AV14 | Signal

AV15 | Highest Expected Flow

AV16 | Lowest Expected Flow

AV17 Aeration alarm Level

AV18 Slew Mode Selection

AV19 | Time Averaging Period

AV20 Smart Slew Seed

AV21 Device Status

AV22 Site Name

AV23 Version Information

AV24 Date/Time Last Reset

AV25 | Op Sys PN

FST020 IP65 NEMA 4X
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Analog Value Objects Binary Value Object
AV26 Firmware Checksum
AV27 | Compile Time Info
AV28 | System Date/Time

A.5.3 BACnet Protocol Implementation Conformance Statement

Typical BACnet Conformance Statement

Date: April 13, 2012

Vendor Name: Siemens Industry, Inc.

Product Name: SITRANS FST020 Ultrasonic Flowmeter
Product Model Number: FST020

Application Software Version: 012813-1338

Firmware Revision: 2.04.06

BAChnet Protocol Revision: 1

Product Description:

Clamp-on ultrasonic flowmeter for liquids
BACnet Standardized Device Profile (Annex L):
[0 BACnet Operator Workstation (B-OWS)

[0 BACnet Advanced Operator Workstation (B-
AWS)

[0 BACnet Operator Display (B-OD)
[0 BACnet Building Controller (B-BC)

[0 BACnet Advanced Application Controller (B-
AAC)

[0 BACnet Application Specific Controller (B-
ASC)

BACnet Smart Sensor (B-SS)

[0 BACnet Smart Actuator (B-SA)

List all BACnet Interoperability Building blocks Supported (Annex K):
K.1.2 BIBB - Data Sharing — ReadProperty-B (DS-RP-B)

K.1.4 BIBB - Data Sharing — ReadPropertyMultiple-B (DS-RPM-B)
K.1.8 BIBB - Data Sharing — WriteProperty-B (DS-WP-B)
Segmentation Capability:

Segmented is not supported

Standard Object Types Supported:

Device Object

Binary Value Object

Analog Value Object

FST020 IP65 NEMA 4X
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Dynamically Creatable Object:
None
Dynamically Deletable Object:
None
Optional Properties Supported:
Device Object:
PROP_LOCAL_TIME
PROP_LOCAL_DATE
PROP_DESCRIPTION
Binary Value Object:
PROP_DESCRIPTION
Analog Value Object:
PROP_DESCRIPTION
Operational Writable Properties:
None
Operational Conditional Writable Properties:
None
Proprietary Properties:
None
Range Restrictions:
None
Data Link Layer Options:
[0 BACnet IP, (Annex J)
[0 BACnet IP, (Annex J), Foreign Device
1 1SO 8802-3, Ethernet (Clause 7)
[0 ATA 878.1, 2.5 Mb. ARCNET (Clause 8)
[0 ATA 878.1, EIA-485 ARCNET (Clause 8), baud rate(s)
0 MS/TP master (Clause 9), baud rate(s):
MS/TP slave (Clause 9), baud rate(s): 300, 1200, 2400, 4800, 9600, 38400
[0 Point-To-Point, EIA 232 (Clause 10), baud rate(s):
[0 Point-To-Point, modem, (Clause 10), baud rate(s):
O LonTalk, (Clause 11), medium:
O BACnet/ZigBee (ANNEX O)
1 Other:
Device Address Binding:

Is static device binding supported? (This is currently necessary for two-way communication
with MS/TP slaves and certain other devices. OO0 Yes & No

Networking Options:

[0 Router, Clause 6 - List all routing configurations, e.g., ARCNET-Ethernet, Ethernet-
MS/TP, etc.

[0 Annex H, BACnet Tunneling Router over IP

FST020 IP65 NEMA 4X
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[0 BACnet/IP Broadcast Management Device
(BBMD)

Network Security Options:

[0 Non-secure Device - is capable of operating without BACnet Network Security
[0 Secure Device - is capable of using BACnet Network Security (NS-SD BIBB)
[0 Multiple Application-Specific Keys:

[0 Supports encryption (NS-ED BIBB)

[0 Key Server (NS-KS BIBB)

Character Sets Supported:

Indicating support for multiple character sets does not imply that they can all be supported
simultaneously.

OISO 10646 (UTF-8) OO0 IBM™ / Microsoft™ DBCS OISO 8859-1

OISO 10646 (UCS-2) OISO 10646 (UCS-4) [0 JIS X 0208 @ ANSI X3.4

If this product is a communication gateway, describe the types of non-BACnet
equipment/networks(s) that the gateway supports:
This product is not a communications gateway.

Ab5.4 ModBus

ModBus is an open protocol that has been in existence since 1980 and has become a de
facto standard for communication in supervisory and data acquisition applications. It uses
registers to address data which can be formatted in various types including, REAL,
INTEGER, & BOOL (caoils).

The following ModBus Function Codes are supported:

1 READ COIL ReadCaoil()
2 READ INPUT STATUS ReadCaoil()
3 READ HOLDING REGISTER(S) ReadRegister()
4 READ INPUT REGISTER(S) ReadRegister()
5 FORCE SINGLE COIL WriteCoil()
6 PRESET SINGLE REGISTER  WriteRegister()
15 FORCE MULTIPLE COILS WriteCoil()

16 PRESET MULTIPLE REGISTERS WriteRegister()

Alarm Status Input Register (Read Only)

Description Address Register Type Bytes Data Type Example
Alarm Status 295 3xxxx Input Register 16 | STRING __ERF

FST020 IP65 NEMA 4X
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Data Entry Holding Registers (Read & Write)

Holding Registers (Read Only)

142

Description Address Register Type Bytes Data Type Example
Aeration Alarm 1115 | 4xxxx Holding Register 2 INTEGER 50
Level
Batch Sample 1107 | 4xxxx Holding Register 4 REAL 10.0
Total
Deadband 1105 | 4xxxx Holding Register 4 REAL 0.0
Control
Hi Flow Alarm 1109 | 4xxxx Holding Register 4 REAL 100.0
Level
Lo Flow Alarm 1111 | 4xxxx Holding Register 4 REAL 10.0
Level
Slew Mode 1101 | 4xxxx Holding Register 2 INTEGER 1
Selection
Smart Slew 1104 | 4xxxx Holding Register 2 INTEGER 6
Time Average 1102 | 4xxxx Holding Register REAL 10.0
Vs Alarm Level 1113 | 4xxxx Holding Register 4 REAL 2100.0
Description Address Register Type Bytes Data Type Example
Aeration 1015 | 4xxxx Holding Register 4 REAL 0.0
Average Flow 1003 | 4xxxx Holding Register 4 REAL 89.657
Delta Time 1011 | 4xxxx Holding Register 4 REAL 191.114
Liquid Flow 1001 | 4xxxx Holding Register 4 REAL 89.723
Liquid Total 1007 | 4xxxx Holding Register 4 REAL 5436.23
Raw Flow 1005 | 4xxxx Holding Register 4 REAL 1587.675
Signal Strength 1013 | 4xxxx Holding Register 4 REAL 73.0
Sonic Velocity 1009 | 4xxxx Holding Register 4 REAL 1495.36

FST020 IP65 NEMA 4X
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Input Registers (Read Only)

Coil Status

A.5 BACnet/ModBus Communications

Input Status (Read Only)

FST020 IP65 NEMA 4X

Description Addres Register Type Bytes Data Type Example
S

Alarm Status 107 | 3xxxx Input Register 2 INTEGER 28
Day 103 | 3xxxx Input Register 2 INTEGER 13
Flow Velocity 1001 | 3xxxx Input Register 4 REAL 29.165
Highest Expected 1005 | 3xxxx Input Register 4 REAL 260.368
Flow
Hour 104 | 3xxxx Input Register INTEGER 16
Lowest Expected 1007 | 3xxxx Input Register 4 REAL -260.368
Flow
Minute 105 | 3xxxx Input Register 2 INTEGER 13
Month 102 | 3xxxx Input Register 2 INTEGER 7
Second 106 | 3xxxx Input Register 2 INTEGER 47
Signal 1003 | 3xxxx Input Register 4 REAL 195.1
Year 101 | 3xxxx Input Register 2 INTEGER 32 (+1980)

Description Address Register Type Bytes Data Type Example
Reset Totalizer 1 0xxx Coil 1 BOOL 0

Description Address Register Type Bytes Data Type Example
Aeration 5 Ixxxx Input Register 1 BOOL 1
Empty 2 Ixxxx Input Register 1 BOOL 1
Fault 4 Ixxxx Input Register 1 BOOL 1
Interface 8 Ixxxx Input Register 1 BOOL 1
Makeup 7 Ixxxx Input Register 1 BOOL 1
Memory 6 Ixxxx Input Register 1 BOOL 1
Pig 9 Ixxxx Input Register 1 BOOL 1
Rate 3 Ixxxx Input Register 1 BOOL 1
Spacing 1 Ixxxx Input Register 1 BOOL 1
Zeromatic 10 Ixxxx Input Register 1 BOOL 1

143
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Strings (Read Only)

144

Description Address Register Type Bytes Data Type Example
Aeration Units 225 3xxxx Input Register 8 STRING %
Checksum 261 3xxxx Input Register 8 STRING 09ACF200
Code Compile 265 3xxxx Input Register 16 STRING 050412-0724
Info
Date Time Last 241 3xxxx Input Register 20 STRING 05.04.12.08.39.5
Reset 7
Delta Time Units 229 3xxxx Input Register 8 STRING nSec
Flow Units 205 3xxxx Input Register 8 STRING CU M/HR
Flow Velocity 287 3xxxx Input Register STRING Feet/Sec
Units
Liquid Total Units 213 3xxxx Input Register 8 STRING LTR
Op Sys PN 251 3xxxx Input Register 20 STRING FST020-2.04.06
Raw Flow Units 209 3xxxx Input Register STRING Culn/Sec
Signal Units 221 3xxxx Input Register STRING mV
Site Name 201 3xxxx Input Register STRING Chiller1
Slew Mode Units 303 3xxxx Input Register 16 STRING Time Average
Sonic Velocity 217 3xxxx Input Register 8 STRING M/S
Units
System Time 273 3xxxx Input Register 20 STRING 07.20.12.16.48.3
4
Time Averaging 291 3xxxx Input Register 8 STRING Sec
Units
Valc Units 283 3xxxx Input Register 8 STRING S
Version Info 233 3xxxx Input Register 16 STRING 2.04.06

FST020 IP65 NEMA 4X
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B.1 Installation/Outline Drawings

FST020 IP65 NEMA 4X

The following are the installation and outline drawings for the SITRANS FST020 IP65 NEMA
4X flow meter.

AS5E32959662 Rev AA - Installation Drawing, 1011NFPS Series Dedicated Plastic
Transducer

1011NFPS-8 Rev 002 - Outline Dimensions, 1011NFPS Series Dedicated Plastic
Transducer

A5E32947129 Rev AA - Installation Drawing, 1011HNFS Series Dedicated Plastic Body
Transducer

1011HNFS-8 Rev A2 - Outline Dimensions, 1011HNFS Series Dedicated Plastic Body
Transducer

1012BN-8 Rev B - Outline Dimensions, 1010 Series Spacer Bar

1012FN-8 Rev B - Outline Dimensions, 1010 Series Dedicated Transducer Mounting Frames
1012MS-8 Rev F - Installation/Outline, Adjustable Mounting Strap

1012TN-7 Rev A - Installation Drawing, 1010 Series Transducer and Mounting Tracks
1012TN-8 Rev A - Outline Dimensions, 1012TN Series Mounting Track

1012TNH-7 Rev A - Installation Drawing, 1010 Series Transducer and Mounting Tracks
1012TNH-8 Rev A - Outline Dimensions, 1012 Series Mounting Tracks

990TDMVH-7B Rev F - Installation Drawing, 990 Series Transducer and Assembly, Very
High Temp., Direct Mode

990TRMVH-7B Rev F - Installation Drawing, 990 Series Transducer and Assembly, Very
High Temp., Reflect Mode

990THMVH-8B Rev D - Outline Dimensions, Transducers and Tracks, Dedicated, Hybrid
Mode

Operating Instructions, 2/2014, ASE03086487-AH 145






) 4 Ar ¢ ¥
¥ 40 | ._MmIm_ 3ANON :3vos | £10z/0c/6 :3Lva supjus/H A8 NMVMA
€00 >ux_ /- SdAANTTOT ‘ON IN3WNooa
W s 2996562£3GV ON_ Wl
W 2996562535V ON WA S | oo o Soomc wans

S310H

HOSN3IS AdOd JILSV1d d31vald3aa
S3I¥3S SAANTTOT ‘NOILVYTIVLSNI

SITIONY  TWWIO3A  SNOILOVYS
-NO S3ONVH3T0L

S3HONI NI 34V SNOISN3IWId
‘@314103dS ISIMEIHLO SS3TINN

88LTT AN ‘abneddney
UoISIAIQ uolewony Aisnpuj
*ou| ‘Ansnpuj suswals

SNIW3IS

S3AVAS ONIINNOW LNOHLIM NOILVTIVLSNI
YOSNIS ¥04 ¥ 133FHS 338

"NOILVTIVLSNI YOSN3S 3131dWNQD
OL SNOILONYLSNI ¥04 € 133IHS 33S +=

"A13UNJ3S SJWVYLS ONLINMON 3HL

3HL NALHOIL ANV SNOLYIOT IVIdO¥ddY ¥EHL OLNI MOvE SNV

ONLNNOA 3HL LJIHS “Q3NddnS Qvd 3NISVYEY JHL ONISN SYIYV dINUVW

3HL NI 30VRINS 3did 3HL HIOONS ATIVOO1 “3AISY SINVHd INILNNOW

3HL 3NN ONV SdvdIS N3SOOT ‘ATINAINVO NOLLSOd 3Wvad ONLNNOW

JHL YRIVN “ONINOILIGNOD S@I3N 30VANNS 3did I "€'IHS NO NOLIVTIVISNI
YOSN3S OL 03300¥d ‘HLOONS NV NVITO SI 3OVRINS 3did 3HL 4l ¥4

"SINVHS ONLNNOW JHL NO SYNVN INIQVdS 3JHL N3IIMLI8 a3JNSVIA SI
L% d3lS NI QINIW¥3L30 NI, ONIQVHS LVHL OS 3did JHL 01 3Nvad
ONIINAON GNOJ3S 3HL 3¥NJ3S ATNVAIOMNAL NV Idid JHL ONOTV RINSYIN €%
"L ONLNNON dViLS SWZLOL 3HL WOYd Sdvils
ONISN 3did 3HL OL SINVY4 ONLNNON 3HL 40 INO NJ3S ATRMVUOLNEL L'EF

NI, ONRINSYIN A8 Q30VdS 34V SIAVAJ ONLINNOW JI £

'y OL 09 "LX ONLUNNON dvilS SWZLO0L 3HL WOYJ SdvilS
ONISN 3did 3HL OL LI 33n03S ANYVHOdNIL ANV NOILVOOT Q3L0313S
3HL IV 3did JHL NO ATENISSY UvE ¥3OVAS/INVEA ONLNNON 3HL OTOH €T+

‘L% d31S ONIMNA G3LYOIONI J10H X3ANI 3HL LV 3NNV
ANVS 3HL NI ¥vE ¥30VdS 3HL OL JAVYJ ONIINNON ONOJ3S 3HL JdWVTI0 27

‘¥v8 Y30VdS JHL NI J10H 3HL 3OVANI MIMOS

XIONI Jv8 Y3IIVdS ANV Nid XIANI JHL NS 38 “yva ¥3IVdS 3HL 40
NOLLISOd 3ONIYIFY QIWIGANN-NN JHL LV 3AVEd ONUNNOW 3NO dWVTD L'T¥
‘a3sn S y¥va ¥3IovdS dl T

"NOLVIMddY
UNOA ¥04  (NIT) ONIOVAS ¥0 JIOH XIANI LVIAONddY IHL 1OTTIS

OL NN3N NOLLYTTVAISNI 3HL 3SN ONV TVNNVA @134 010} 3HL LINSNOD L'+
SINVE4 INLINNOW HLIM NOLLYTIVLSNI “¥

‘@ANOYd Qvd AISWEY JHL
3SN "SYOSNIS 3HL 14300V OL 30VAUNS 3did IHL HLOONS ATIVOO1
30V4UNS 3did NOWIANGD +°€
°1S0dd ¥3IA0 INNON ION 0Q £°¢
JOV4UNS 3SYINOIQ ANV NvI1D Z2°¢
ANV AV3H 4O ONILYOD ‘NOISOMNOD 'LI¥O JAON3N 1€
ONLINNON MOVJL 404 3Idid JUvd3d ¢

NV38 JINOSVALIN 40 39vXJ078 INJWIG3S QDAY OL
T1ISS0d dI “INVId VINOZIOH 10313S ‘3did WINOZRIOH NO €2
“FN40¥d MO T18VLS ONV_03d013A30 ATINA 3UNSNI OL ON3E_NO¥J
JYOW ¥O SYILINVIQ 3did 0L SYOSN3S 3L¥D0T 378ISSOd RIHM 27T
‘MO O¥3Z LV TINd SNIVAZY HOIHM NOILYO0T 3SO0HD 1°2
‘NOLLYJOT ONILNNON 103138 2

“3dld N3SOHO 3HL NO
NOLLY¥3dO 300 LOT143Y ¥04 (3sn i) ¥va ¥30VdS ONV SHOSN3S
31VI¥dOY¥ddY FHL 3AVH NOA LVHL WYLINOD “TWNNVN Q1314 ¥3INdWOD

MO0 3HL NI GINTUNO 3¥NA3008d 3HL ANV NN3A NOLYTIVASNI 3HL INISN L

\/ 20\343:39 oNV¥0 335 ~ SIION NOILVTIVISN

‘N3N NOLLYTIVLSNI
3JHL WOYd (ININY3LIA NOLLISOd X3ANI Q3¥38NNN 3HL
1V 4vE HIOVAS 3JHL OL INVH4 ONILNNOWN ANQD3IS 3HL 3dNJ3S

JONFY343
SNOILISOd J3438NNN—-NN

X3ANI G33ANNN

MIYOS X3ANI
Jv8 Y3IDVdS

‘NOLLISOd  3ONIN343y
Q3HIGANN-NN JHL LV SIAVYS ONLINNON 3JHL 40 3NO OL
4vE ¥30VdS IHL FNOIS OL MIYOS XIANI uvE ¥30VdS 3HL 3Isn

NOLLYOMddY (Q3L03T3S IHL ¥Od4 ¥IANNN
XIANI ONIOVAS FHL ININMALIA “TVANVN_d1314 ¥31NdN0D
MOTd JHL NI GINNLNO SV ‘NN NOLLYTTVISNI JHL ONISN

ONIDVdS JAVHd ONILNNOW dOSN3S
13S 0L dv8 ¥30VdS 3HL ONISN

N/

S30V1d OML ‘HSINIA
HLOONS Ol 3avyay

‘8-SNZLOL ONIMYNA 35 ‘(SWZLOL) LM
dviLS ONILNNOW 3HL ONISN 3did 3HL OL SIWVA ONIINNON JHL FHNOIS "SYAUV AIMIVN
3HL NI 30VA4NS 3did JHL HLOONS 'G31ddNS Qvd IAISVNEY 3HL ONISN “FOVAINS 3did
3HL NQ SINVY4 ONLINNOW 3HL 40 INMLNO ALYNIXOMdY JHL X¥VA ‘NOLYIQT ONLINNOW
Q3103135 3HL 1V 3did FHL LSNIVOY ATBW3SSY ¥VA Y3IVAS/INVad ONLNNON 3HL dIOH

3OVAINS 3did IHL OL SIANVEL ONILNNOW ONIYNO3S

“INJNIA3S ¥0 IV A8 Wv38 JINOSWILIN 40 ININJO1E IN3AJNd
OL INV1d TVINOZIIOH NI SIWV4 ONLINNOW/SHOSNIS INNOW

3ANVId ONILNNOW d3d¥3434d

1 dVLS ONLINNOW S3I3S SWZLoL

3did

M SMINOLISND

—_—
MO

INVY ONIINNOW NV
YOSNIS . NVIULSNMOA.

dve
y30vdS NEZLO —l/L _
(o]

13S 31avd
S3N3S ANJZIOL

(uIvd)
135 3AVH4 ONILNNON

Y31NdNOD
S3N3S NAZLOL

MO1d SINIS

3NV ONLINNOW ONV
HOSN3S NV3ULSdN,

010} 40 066 OL g

NOILVH3dO JAOW 103143

13S ¥OSN3S

Qa& \
SIS SdANLLO)

L

4 NW ¢




z I ¢

¥ 40 ¢ 133Hs| INON :FV0s | £102/08/6 :31va

SUPUsMH ‘A8 NMVQ

€00 >uz_

L -SdANTTOT "ON IN3WNo0a

wW mz_

2996562538V ‘ON AU

<<>um_

2996662538V "ON WIRGLYA dvS

€00'F

S3T0H
HOSN3S AQO4d J11LSV1d d31vdld3d
S3IY3S SAdANTTOT ‘NOILVTIVLSNI

S00"0FXXX
0€.0%
SIIONV  WAIO3A  SNOILOVAS

S3HONI NI 34V SNOISNIWIQ
‘d3I4103dS 3SIMYIHLO SS3INN

TO'0¥XX WWOITF

N/

SIW1d OML ‘HSINI4
HLOONS OL 3Javdav

'SNOILISOd ONLLNNOW ¥OSN3S

-NO S3ONVH3TOL

88/TT AN ‘abneddnen
uoISIAIQ uoewoIny Ansnpu|
*ou| ‘Ansnpu| suswals

SNIN3IS

“NOWLYTIVLISNI 4OSN3S 3131dNOJ OL SNOLLONULSNI 404 € LFIHS T3S #s
AT3UNJIS SAVALS INLNMOW 3HL NILHILL ANV SNOLLYIOT UVINJONddY dI3HL
OINI NOVE SINVAA ONLNNOW 3HL LJIHS ‘03NddNS Qvd JNSWNEY JHL ONISN
SVRIV GDRIVA 3HL NI 30VINS 3did 3HL HLOOWS ATIVOQT 3QISV SINVad
ONLLNNON 3HL 3AON ONV SAVAIS N3SO0T ‘ATINA3YVD NOLUSOd 3AVH4 ONLLNNOW
JHL XHVA *ININOILKINOO SATAN 3OVAINS 3did I ‘€'IHS NO NOLYTIVASNI

HOSN3S QL 033004d ‘HIOONS ANV NVITO SI 30VAMNS 3did FHL 4l S

30IND ONLUNNON 3HL
JAONIY ‘dViIS JHL NALHOIL “1'¥'y d3IS NI 3QWW M¥VA 30IN9
INLINNON 30IS 31ISOdd0 3HL NO Q3N3INID SI U TUNN 3IVAINS 3did
3HL ONNOYY U 3LVIOY "G3NINYV NI38 SYH 3AINO ONUNNOA 3HL HOIHM
HLUA 3AVY ONIINNON 3HL NO dWiIS ONLINNOW 3HL N3S001 £4¥
‘NOILISOd JAVE4 ONLINNOW 3HL JO YIJSNWIL
TVORIENVIO V S3UNSSY SIHL “GANIIMV-3903 34V 30IN9 INLINNOW
3HL 4O SHLINIT ONIddYRIAQ JHL NS 3NV "SINVAY ONLINNON 3HL
40 3NO 40 ON3 3HL ISNVOV SI 3903 30N ONLINNOW 3HL ONV SIAWAd
ONILNNON G@ITIVASNI 3HL 4O 3NMYIINZD 3HL SAUVOIONI SHMVA 3HL 40
INO IVHL 0S 30¥1d NI 3dvL ONV 3did 3HL NO 30IN9 3HL NOWISOd-3Y T+
‘NIIMLIQ AVAITVH NIVOV VN ONV
VA 3HL 0L ON3 3HL WOM4 JONVISIA FHL JHNSYIN 30IND IHL 3ADHIY
“NOLLYOJ INIddVIHEA0 3HL 4O 3903 3HL LV 3QIND 3HL 40 NOLNOd
03ddvI¥IAD HL MUV ‘GINOMV—3903 34V SHIONI1 INIAdVIMIAO IHL
IVHL 0S 1l NOWISOd “3did 3HL ONNOYV 3AINO INUINNOW 3HL dVIM L'v'¥
“3did
3HL 40 30IS 31SOddO 3HL OL SIAVYA ONLINNON 3HL 40 IND d3JSNWiL OL
A1 ONUNNON dWVdLS SWZIO0L 3HL HLIM G3AMTONI 3QINO INLINNOW 3HL 3Sn ¥'¥
‘SIXV 3did HUM
SIAVAA ONLINNOA HLOB NIV OL SNVIN_¥3HIO ¥0 3903 IHIIVHLS
36N "SINVAA ONINNOA JHL NO SV ONIOVDS 3HL NIIMI3E GRINSYIN SI
L'y dilS NI GINIRIELIA NI, INIOVAS LVHL OS 3did 3HL 0L INVid
ONUNNOA ONOJ3S 3HL 3NJ3S ATYVHOINIL ONV 3did 3HL ONOTV JUNSVIN €4
‘I ONUNNON dWiLS SNZI0L 3HL NOXJ SdVilS
ONISN 3dd 3HL OL SINVAJ ONLINNOW 3HL 40 INO 3¥ND3S ATHVAOJNAL L'€Y
NI, ONRINSYIN A9 G3VAS YV SINVYY INUNNON dI €4

% OL 09 "LUX ONLINNOA dVMLS SHZIOL JHL NOWd

SdvallS ONISN 3did 3HL OL LI NOIS ATYVHOJNIL ANV NOLLYOOT Q3103135
3HL 1V 3did 3HL NO ATEN3SSY ¥vE Y3IVdS/3INVA4 ONILNNOW 3HL 0I0H €T+

Iy dILS INIYNA GAUYIIANI J10H XIANI JHL LV MINNVN
3NVS 3HL NI ¥v8 d3JVdS 3HL OL INWd ONLINNON ONOJ3S 3HL dWV1D 2T+

‘UvE ¥3VdS JHL NI J10H JHL JOVONI M30S

X30ONI 4vE ¥3JVdS ONV Nid )X3ONI 3HL 3¥NS 38 yvE ¥3IVdS 3HL 40
NOLISOd 3ONIYISI QIYIBANN-NN 3HL IV NV INUNNON 3NO dVID L'T¥
‘q3sN SI YvA AIVdS I T

‘NOLYOddY

¥NOA ¥04 (NLT) ONIOVAS ¥O JI0H X30NI 3LVRIdO¥ddY 3HL LOITIS

0L NNJN NOLLYTIVISNI 3HL 3SN ANV TVANVA 013 0LOL 3HL LINSNOD L4
S3NVdd INUNNON HUM NOUVTIVISNI ¥

‘030IA0Nd Qvd NSY¥EY 3HL
3SN "SYOSN3S 3HL 1d300V OL 30VAUNS 3Idid JHL HIOONS ATIVOO1
*30VAUNS 3did NOILONOD +'¢
°1S044 33N INNOW LON 00 £°¢
30VAUNS 3SYIYOIA ANV NVIT0 Z2°C
INVd AMV3H 30 ONLYOO ‘NOISONS00 ‘LRIO INONRY 1€
ONLINNOA YMOVAL ¥04 3did NdI¥d €

‘NY38 JINOSYALIN 4O 39VII0T8 INJWIAIS GI0AY OL

TdISS0d I "INV VINOZNOH 103T3S ‘3did TVINOZINOH NO €7

F08d MOTd T1BVIS ONV 03d0713A30 ATINA 3uNSNI OL ON3B MOud
JUON YO SHILINVIQ 3did O SHOSN3S 3L¥O01 JI8ISSOd JuIHM C'T
‘MO OMFZ IV TINJ SNIVA3Y HOIHM NOLYDO1 3SOOHD LT
‘NOILYOOT ONLNNOA 10313S 2

“Idid N3SOHO 3HL NO

NOWLVA3dO 00N 193¥I0 ¥04 (A3sn dI) ¥vA ¥IIVAS ANV SHOSN3S

3IVRIO¥dAV JHL IAVH NOA LVHL WYLINOD VANV T3 ¥3LNdNOD
MO 3HL NI G3INMUNO RANAIO0Nd IHL ONV NNIA NOLLVTIVISNI 3HL ONISN L

3HL LV 3did 3HL NO HSINL4 HLOONS V 30na0¥d
0L Q3NddNS Qvd INSVYEY IHL ISN ‘AYVSSION 4

3did 40 3QIS 3LSOddO NO YN
NO (3¥3INID 3dIN9 INLINNON
40 3903 HUM NOMV ‘INvA4 INLINNON

30IN9 ONILNNOW

N/

“Idid JHL 40 30IS LSOO 3HL OL SINVYA ONLNNOW 3HL 40 INO YIISNVHL OL 30N ONLINNOW 3HL 3sn

$39a3
ONIddYTH3NO NIV

£

NIV
309 "9IN

2N

3ain9

3did
MW

WAV

"SINVH ONILNNOA 3HL 40 3NM ¥3INID IHL HLIK XAV
INO NIV “TNEISIA SHAYN HL08 HLM 3OV1d NI 3dvl ‘XQIN9
ONUNNON 3HL TIISNI- “,1, T/} LY NNOV XV Hwi
OL 3903 NO¥4 1, 3ONVLSIA 3UNSVIA ‘30IND dviMNN 3903
ONIddVIEA0 IV MUVW ONV 3did ONNOYY 30IND ONLINNON dvdM

SHYVW_ ONIOVdS
IV wz:z:ozl/

]

=] =1

3W1d NI dVHLS ATRIVHOJNIL ‘NLT ONISN NOILSOd ¥O NOLVOOT ONILNNOW
@3L0FT3S 3HL LV 3did IHL LSNIVOV ATBINISSV ¥ve M30VdS/3NVEA ONLINNON JHL I0H

30VAINS Jdid JHL OL SIANVYI4 ONILNNOW ONI¥NO3S

\/ 3oNzu3:434 ONMVHO 335 ~~SIION NOLLVTIVISNT

JAVYS ONLINNON NV
HOSN3S  AVIILSNMOA,

IAVY INLINNON NV
YOSN3S .ng.mn_:.N

IR
ONIINNOW SIS SWZIol

(11
|

30IN9 INLINNOW

1dld

X3ANI Q3¥3aNNN

‘ININ_ NOILYTIVISNI
JHL WOY4 @ININYILIA NOLLISOd X3ANI GIYFEANN FHL
1V ¥v8 Y30vdS IHL OL AV ONIINNOW ONOD3S 3HL 3dnJ3S

EALEREEEN]
QIYIININ-NN

SNOLLISOd MIUIS X3!

dve y30vdS

“NOILSOd  3ONIHIIY

QIIANNN-NN JHL IV SIAVY4 ONLINNOW JHL 40 IND OL

4v8 Y3IVdS IHL 3NO3S OL MIYOS XIANI ¥vE ¥3IOVdS 3HL 3sn
“NOLLYONddY @3103T3S IHL 404 HIENNN

X3ONI INIJVAS 3HL ININYZLI0 TNV Q13 Y3LNdNOD

MOT4 JHL NI G3NMLNO SY ‘NNIW NOLLYTIVLSNI 3HL ONISN

ONIOVdAS JAVYd ONILNNOW ¥OSN3S
13S 01 ¥v8 ¥30VdS 3HL ONISN

S.4IN0LSND

uva
430vdS Naciol

Y3UNdNOD
MOTd SIN3S
QLoL d0 066 OL

T

/ (dvd) 135 INVIA
135 3780 SIS INOZLOL INUNNON SIRGS NAZLa)

NOILVH3dO JAOW 1O3d1d

(divd)
135 ¥OSN3S
SINIS SAiNLIOL

“INJNITIS ¥O IV A8 W38 JINOSWELIN 40 ONINO01E INIARId
OL 3NV1d TVINOZRIOH NI SIAWA ONLLNNOW/SHOSNIS INNOW

"_ML 83
TVINOZINOH

ANVId ONILNNOW Jd3dy3438d

L

‘V

4 NW ¢




] z Aw ¢ b

¥ 40 ¢ ._thw_ 3INON :3Tv0s | £102/08/6 :3lva SupjuerH ‘A8 NMVYA
€00 A L - SdANTTOT ‘ON  IN3WNO0a
W sy 2996562¢38V ‘ON Nl
W - pro— ‘SNOISNINI 3NTLLNO HOSN3S
A 996662535V ON WA VS | coor ooor tooX  worrs ONV JWvdd ONLUNNOW 04 8-SdANLLOL ONV 8-NAZLOL SONIMMQ 33S 9
SN Smewy ez S VANV QT34 0LO} ONV SNIMVN NOLYTIVISNI ¥3LNAWOO M4 3LVHAONdAY
JOSN3S AQOd D1LSVd d31voldad aHoNI N o SONTTIoL HLIA JONVGX00OY NI ¥3LNANOD MOT4 1V SNOLLOINNOO T1VD DWW 'S
S3143S SAdNTTOT ‘NOILYTIVLSNI Q119345 ISIMAHLO SSIINN
88LTT AN ‘abneddnen ¢ '1HS ¥0 | "IHS WON4 G.INOD = S3ION NOILVTIVISNI
UOoISIAIQ uolfrewoiny \Qum:—uz_
“ou] ‘Ansnpu] suswals

o
o
——2
——
(¥3WoLSNO Ag)
ONMdN0D L'd'N ,Z/L
(¥3IN0LSND Ag)
ONILLI4 ANV LINANGD F18IXT1d ,Z/L
‘ONISNOH ONIMIM ¥OSN3S JHL OL 3¥ND3S ‘T1avD JHL ¥IAD LINANOD
ANV ONIdNOD SSVd NJHL ‘NMOHS SY NOILOINNOO 3XVW "G3Sn SI LNANOD TaixIH i ©
ONMJNOD UNANOD V 1d3J0V OL SQVAYHL L'd'N .2/} TWHOIINI SYH ONISNOH ONIMIM YOSN3S IHL
SYOSN3S HLIM LINANOD 314IX3T74 40 3ASN —t HOLOINNOD 4.
o
*SHOVHL ONIINNOW S3I¥3S dIZLOL ONISN NOLYTIVISNI 304 Z—dIZI0L ONIMVIG 33Skx
(dOLS dOSN3S)
NIOVAS INO 7 \In_%m%%
\ . Sd¥0 IALLIAL0Yd
© © YAUVaV LN
AQ08 ANV19 318Y0
° MIIA AVMY-10D
JNVES ONLINNOW dvo aNv1o T1gvo
—
*(IN3I0I44NS SI LHOIL ANVH) LN dOL ONV1O ONINILHOIL Ag
’ F18Y0 34NJ3S NV ¥3ldVaV IdN HLIM AG08 ANV1D NALHOIL (4
O
SR .
XK (IN3I0144NS SI LHOLL ANVH)
usﬁ_\v ﬁmz.:om ANN>30T ¢\/ INISNIOH ¥OSN3S OL ¥3LJVAV LdN M3DS (o
30VAUNS ONLLUINI )
IS ¥OSN3S JHL 40 ONISNOH ¥OSN3S NO SAVAWHL LdN JTvW ONNO¥V
INIIAVID HOSNZS HLONTT TINd INVINOD 40 (Q3NddnS 10N) 3dVL 3did NOT43L dviM “IV3S ¥IHIVAM 1s3@ ¥0i (P
ANV 3AM /1 "XO¥dd¥
‘¥IONASNVEL OL S318VD ‘SHOLOINNOD 4, AW (2
*INNYDOT 3HL HLIM IVIIQ ATBNISSY ONVIO ONV ¥3LdVaV LdN
MIHOS ONIJAYID JHL 3MND3S “30VANNS 3did FHL NO SHOSNIS JHL ONLYAS AWM ‘MINOS '4OLDINNQD .4, ¥O4 ONIMVAA ATWE3SSY 318vD AlVdONddv 335 (9
ONIJNVTD ¥OSN3S HL NILHOIL '¥IOVAS INO¥A FHL ISNIVOY SIAVMA 3HL OINI Q¥YMNO4 HSNd “Sd¥0 INLOIL0Nd JAONR (0

‘JOVAINS 3did IHL NO ATIUVNDS WIHL ONLV3S ‘SINVMA ONLINNON 3JHL OLNI SYOSN3S
JHL dINS "SYOSN3S 3JHL 4O 30vAUNS ONILLINI 3FHL OL INVIdNOO 40 ANVE NIHL V Alddv

SYIONASNVHL STHIS SANLIOL HLIM
SIAVHS ONILNNOW NI SHOSN3S INITIVLSNI S318v0 JOSNIS S3IHY3IS ANOZLOL ONILVIN

| < NW ¢ 14




Z

Av

¥ 40 ¥ 133Hs] 3INON :37wos [ £10z/0£/6 s3lva

SubjusrH ‘A8 NMVYQ

€00 A L -SddNTTOT

"ON IN3WNO0a

W ss|  Z996562¢3SY

‘ON N3l

W 299656238V

ON WAL VS| o o o

S3I10H

HJOSN3S AQO4d J11LSV1d d31vald3a
S3AIY3IS SAANTTOT ‘NOILVTIVLSNI

G00"0FXXX

WWOITF

SITIONY  TWWIO3A  SNOILOVYH

-NO S3ONVYH3TOL
S3HONI NI 34V SNOISNIWIa
@314103dS ISIMEIHLO SSITINN

88.TT AN ‘abneddneH
UOoISIAIQ uolfewoiny Eum:u:_
*ou| *Ansnpu| suswals

SNIW3IS

‘E LI3HS NO SNOLLONALSNI
ONLLO3NNOD 318¥0 ONV S 3LON NOILYTIVISNI HLIM 3NNLNOD

‘ONINOLLISOd
3IVANOJY 3UNSSY OL ‘qRIINOIY 41 3A08Y 3YNA3O0Nd 3HL ONILYIdIY
‘Idid IHL NO SNOSN3S 3HL 3aVIdIM ATINAIUVD "SYOSNIS

HI08 40 30VAUNS ONILUAI 3HL OL INVIdNOJ 40 ONVE NIHL V Alddv 9%

“SNOLLYJOT ¥OSN3S
Q3INYYN 3HL JNOSE0 1ON 00  ‘A3INddNS avd JAISVEEY 3HL ONISN
SVIYY O3INMYN 3HL NI 3QVRINS 3HL HIOONS ATIVOO1 ‘ONINOLLANOD
SAIIN 32V4UNS 3did 3HL 4 9'+'UP JALS OL 43308 ‘HIOONS
ANV NV3T0 S| 3OVRINS 3did 3HL JI  3did 3HL NO¥d SYOSNIS
3JHL JAONZY  "Y3I3ARIId JOSNIS 3HL LV JIVAUNS 3did IHL

MYV 30V1d NI 03ddVALS ATRIVIOJWIL SHOSNIS JHL HLUM S+ P

“30IN9 ONLNNON 3HL 3AOM3Y ‘dVLS FHL NALHOL “L'¥¥Ho d3IS NI QWA
VIV 30IN9 INUNNOA 30IS 3USOdd0 3HL NO ORIINID SI LI NN
30VAYNS 3did FHL ONNONV LI ALVI0N "GNV N3G SVH 3INI SNLINNOW
3HL HOHM HLM ¥OSN3S 3HL NO dVllS SNIINNON 3HL N3S00T €443
"NOLUSOd YOSN3S 3HL 40
MIJSNVYL TVOIMLINVIO V S3MNSSY SIHL ‘GINSMNY-3903 34V 30IN9
ONILNNOW 3HL 40 SHIONTT ONIdJVINIA0 FHL 3MNS NV "SHOSNIS
3HL 40 3ND 40 ON3 3HL ISNIVHV SI 3903 3N INUNNON 3HL OGNV
YOSN3S GATIVASNI JHL 40 INMMAINII FHL SIIVOKINI SYMYW JHL 40
3NO LVHL 05 30V1d NI 3dvL NV 3did 3HL NO 3AIN9 3HL NOWISOd-3Y TH¥IP
NIIMLZE AVMIVH NIVOV iV ONV
MUYV HL OL ON 3HL WO¥4 3ONVLSIA 3HL FUNSVAN 30IN9 3HL AONTY
"NOWLHOd ONIdVINEA0 3HL 40 3503 3HL LV 30In9 3HL 40 NOLLNOd
Q3ddVRIAD JHL YAVN ‘G3INOMV—3903 3V SHIINT] ONIdIVRIEA0 FHL
IVHL 0S LI NOWISOd “3did 3HL ONNOYY 30IN9 ONLLNMON JHL dVdM +¥¥3P
(¥ 3NOZ ‘Z 133HS 33S) 3did
L 40 30IS 2SO0 IHL OL SHOSNIS FHL O INO MIISNVML OL
LN ONILNNON VIS SWZIOL 3HL HLM G30NTONI 30IN9 ONUNNON 3HL 35N #4P

P7UC HUM 3INNILNOD NOILYTIVASNI 300N LJ3dIQ 404
S'¥IP d31S O1 09 NOWYTIVISNI 300N LOT3Y ¥04

'SIXV 3did JHL HUM SMOSN3S HL08 NIV

OL SNVIN ¥3HIO ¥0 3903 LHOMMLS V 3SN  'SMOSN3S JHL 40

S30v4 INOYJ JHL NO SHUVA ONIOVS 3HL NIIML38 GRINSY3N SI L'+

dilS NI @3NIAY3LIA NL1, ONIOVS LVHL OS 3did 3HL OL ¥OSN3S
ONODJ3S 3HL 34N03S ATNYVIOWIL ANV 3did JHL ONOTV JUNSYIN 2°¢¥ P

“LX ONUNNOW dVYLS SNZLOL 3HL NOYd SdvilS
ONISN 3did 3HL OL SYOSN3S 3HL 40 3NO 3WNI3S ATVAOJAZL LEvHP

%WNLL, ONIINSYIN A8 (3IVdS 34V SYOSN3S 4l £

“UX ONLINNOW dVilS SWZLOL 3HL NOY¥4 SdWilS
ONISN 3did 3HL OL Ul 3¥NJ3S ATNVEOdNEL ANV NOLLYDO1 T3L0313S
3HL IV 3did HL NO A1AW3SSY ¥vA ¥3VJS/MOSNIS QI0H £7+°Ho

L'y d31S ONRMING QALVOIONI TIOH X3ANI 3HL LV 3INNWW
JAVS 3HL NI 3vE ¥3OvdS JHL OL ¥OSN3S ONOJ3S 3HL 3UNI3S TTHio

‘H3078 ¥OSN3S

3HL 40 30IS 3HL NI LM3ISNI 43AVIYHL 3HL HLIM dv) ¥vE ¥30vdS

3HL NI G3MOLS SMIYOS 3HL JO 3INO INIOVONI AJ dvE ¥30vdS 3HL 40
NOWISOd 3ONIY43Y (3YIBNNN-NN 3HL LV HOSNIS INO 3NO3S +T+He
{Q3SN Sl ¥vA YIS dI T
‘T ® | SI33HS NO S3LON NOWVTIVISNI 3HL OL S3LYNNILTY ONIMOTION

3HL Xddv_ "SINVd ONLLNNOW 40 114IN3E 3HL LNOHLIM SYOSN3IS
INIMTVASNI NJHM AlddV S34NA300¥d ANV S3LON TV3N3O 3AVS 3HL

SINVH4 ONLINNOW LNOHLM SYOSNIS 40 NOILVTIVLISNI

YOLIINNOO WVINISNMOQ
UIUNANOO MOT4 SIRES
ai0} ¥0 D66 OL

YOSN3S ,WV3UISNMOG,

0101 ¥0 066 OL

%

V'S
/4

—

>

<3

‘NMOHS SY AMOSS3OV
3aN9 dwiLS 3N ‘S3ZIS 3did
AITIVAS NO ONLNNOA NIHM

M3IN AYVITIXNY

_ ¥'7H° AUON ¥3d 30IS IUSOddD OL
YIISNVIL NV 3vE ¥30vdS AN

YOSN3S .Nv3uLsdn,

_ N3HL 300W 1031434 NI @3Sn _
ON3S JI SV SYOSN3S 3IVd

-

(uNd)
135 4OSNES
SINIS SdiNIIOL

NOILVY3IdO JAON 103dId _

€% 30N 335

Z||_

YVE AIOVdS
S3N3S NAZLOL

T

YOSNIS ,NVIULSNMOG,

m 7 [[97]
0"

2% 3UON J3S (dA1)

A3LNANGD N3OS ¥vE YIOVdS
D SIS

0L0L ¥0 066 OL == ¢

HOSN3S MV3ULSdN,

NOILVH3IdO JAOW 103143

_
(avd)
135 HOSNIS
SANAS SAiNHIOk




L 40 | 133Hs] 3NON :T¥0s | £102/05/6 :3iva SUPIUSMH ‘A8 NMVID
200 A3y 8-Sd4ANLLOL ‘ON LN3NN20a
. ‘ON_ W3l *SNOISNINIO Q3 TVISNI 3131dW0D
— - S00°0%XXX ¥O4 ONIMVMA NOILVTTVLSNI ¥OSN3S 3LVIMAOMddY 3HL 33S °Z
A ON TVRELWA dvS €00F .0€.0% TO'0FXX SJOITF
SYOSNAS X0 J11SV'1d STIOH  STONV. WAID3A  SNOLOVY "HIANNN TVINES 3AVS 3HL 3AVH divd V 40
“NO SFONVAITOL SHOSNIS HLOE'SHIVA G3HOLVW NI 03ddNS 3V SMOSN3S ‘L
ELVIIAHA SHIYAS SAANTTOL SIHONI NI 38 SNOISNINIG
mZOHmszHQ m.ZEDo :@314103dS 3SIMY3IHLO SS3TINN g
88/1T AN ‘abfneddneyH
uoISIAIQ uofjewoINy Aisnpuj
*ou *Ansnpu| suawals
631°1) . - - . .9 |€/2/13-SdiN39LLOL
M‘ 5z (o¥) +'1 (18) oz FL1) ¥ (c9lL) s9 7%/ 13=8diN1 L0}
60°1) - - - - v |€/2/1a-sdaNd9oL 1oL
'z (e9) 1T (sv) &1 (sg) v (L) og Loy et o
635°0) . - . . . €/2/10~-Sd4N09L 101
o1 (g9) 12 (8¥) 6°1 (sg) +v'1 (ss)zz (L)1L¢ /27 155dINL 101
63Z°0) . . . . . €/2/18—-SdiINJ91LLOL
0 (g9) 12 (sY) 6°1 (s2) o1 (o)1 (Lr)6'L /2 18—SdINLLOL
63Z°0) . . . . . 2/1¥Y—SddANJ91L LOL
o (e9) 1'z (8Y) 6°1 (s2) 01 (92)¥°1 el 2/ v_BaiNL 101
(divd) 7 X " H . Y¥IEWNN Lavd
‘IM 13N HOSN3S
:m: MN_m :O: U% =o= .:m: .:<= WMN_m
“ :N: [ :I_: :N:
JH. o ¥3LdVay LdN
RIZ
_—
T —
:x:
@3asn 41 y¥3ldvay
LNANOD 2/} HLM
@3sn 41 ¥idvay 3IVN OL 1dN ,Z/1
LNANOD ,Z/1 HLM
YN OL LdN ,2/1L
f— M, —= ¥ildvay L1dN — M, =

ANV19 ONITV3S ANV ONITV3S

318v0 J008dY3LYM 3718V0 J00ddYILVM
13s 371avD S3IS ANDZLOoL 13s 37av0 S3N3S ANOZLOL




4

€ 40 | 133Hs] :3NON 3Tv0s [ £102/05/6 ALva

SUPUSMH A8 NMVAA

00 A

L-SANHTTOT ‘ON IN3IWNND0a

VAR

‘ON N3Ll

621l/Ly6283GY

YV Ay

‘ON IVIM3LYA dVS

621l/.¥y6283CGY

€00F .0€.0+

S10H

JOSNAS AJO4 DILSVTd AHLVOIAAd
SHTYAS SINHITOT ‘NOLLVTIV.LSNI

G000 0FXXX
TO'0FXX
SIIONV  TWWIDIA  SNOILOVA

-NO S3ONVHITOL

SIHONI NI 3dV SNOISN3IWIA

‘@314103dS 3SIMYIHLO SSITINN

WSJOITF

88LTT AN ‘abneddney
UoISIAIQ uoieWOINY Ansnpul
*ou| ‘Ansnpuj suawals

SNIN3IS

YAOHddY AONIOV LNVAII3H
3HINO3Y ONIMVHA SIHL OL SIONVHO)

ONIMYHA A3T10H4LNOD

‘NOILVTIVLSNI ¥OSN3S 3137dW0O
OL SNOILONYLSNI d0d4 € 133HS 33S =

"ATIINO3S SJVULS ONLINNON JHL

3HL NZIHOIL ONV SNOLYOOT 3IVINJOMddY ¥EHL OINI XOvE SINVA4

INUNNOA 3HL LIHS ‘@ANddNS Qvd 3AISYNEY 3HL ONISN SYINV QNN

3HL NI 30VAINS 3did 3HL HIOONS ATIVO01 “3AISY SINVAA INILNNOW

3HL 3A0N ONV SAVMIS N3SOO0T ‘ATINJIWVO NOLUSO INv4 ONLNNOW

JHL YIVN “ONINOLLIGNOD SAIIN JOVRINS 3did I "£7IHS NO NOLIVTIVASNI
YOSN3IS OL 03300¥d ‘HLOONS ANV NVITO S| JOVAINS Idid 3HL dI ¥y

SNV INLINNON 3HL NO SHIVN ONIOVAS 3HL NIIMLIA 4IANSYIN S|
L'y d31S NI G3NINJ3130 NIT, ONIOVAS LVHL OS 3did 3HL OL INwd
ONLINNOW ONOJ3S 3HL 3uNJ3S ANYVIOMWAL ONV 3did IHL INOTV JUNSVIN €+

“UN ONUNNON dvdlS SWZLOI 3HL NOY4 SdVils
ONISN 3did JHL OL SINVYJ ONLINNON 3HL J0 INO 3¥NJ3S KTWVEOdNAL L'E'v

“WNLL, ONRINSVAN A8 Q30VdS 34V SINVAL ONIINNOW JI €4

V7 OL 0D LM ONLNNOW dVillS SWZL0) JHL NO¥d Sdvils
ONISN 3did 3HL OL Ll RINO3IS ATYVHOI NV NOILYO01 (319313S
3HL IV 3did 3HL NO ATANISSY Uv8 ¥3IVAS/INVH4 ONUNNOW 3JHL GT10H €74

‘1'¥ d3LS ONINNG CAUVOKNI JT10H X3ANI JHL LV Y3INNWA
ANVS 3HL NI ¥v8 ¥30vdS 3HL OL INVE ONLINNOW ONOJ3S IHL dWVTI0 2T+

40018 INvad

ONLINNON 3HL NI J10H 3HL SIOVON3 ONV uvVE ¥30VdS JHL NI J10H JHL

HONOYHL SL4 MIYOS X3ANI 3v8 y30VdS 3HL NS 38 "yvE ¥IIvVdS 3HL 40
NOLUSOd 3ONIYIITY QRIIBANN-NN 3HL IV JAVES INLINNON 3NO dWVTD L'T¥
‘a3sn S| ¥va ¥3ovdS JI T

"NOLYINddY

UNOA ¥04  (NL1) ONIOVAS ¥0 J10H X3ONI ALVOYddY IHL LOTTIS
OL N3N NOILYTTVASNI 3HL 3SN ONV TVANVW 031 0101 JHL LINSNOD 1¥
‘SINVHS ONLINNOW 3LYI01 ¥

‘030IN0Y¥d Qvd JAISVIEY 3HL
3SN "SYOSN3S 3HL 1d300V OL1 JOVAUNS Idld JHL HIOONS ATIVOO1
‘30VRINS 3did NOILANOD +'€
"1SO¥ ¥3A0 INNON 10N 0Q £°¢
3JV4UNS 3SV3YO30 NV NVITO Z2°€
INVd MV3H ¥0 ONILVOD ‘NOISOMY0D ‘L9 JAONIN L'E
INNOW YOWAL 404 3did IWVdI¥d €

‘N8 JINOSWILIN 40 39vXJ078 INJWIO3S QIOAV OL
316ISS0d JI “INVId WINOZIOH 10313S ‘Idid TVINOZIMOH NO £2
“TH08d MO T1EVLS ANV 03d0713A3A ATINd JUNSNI OL AN3S NOdJ
JON ¥O SHALIAVIQ 3did 01 ASSY MOWL 3LvO01 I18ISSOd IW3IHM Z2°2
‘MOTd OY¥3Z LV 1INd SNIVWN3Y HOIHM NOLLYOO1 3SOOHO 12
‘NOLLYIOT ONLINNON 193135 "2

“3did N3SOHO 3HL NO
NOLV¥3d0 3QOW LOF143y ¥0d4 (Q3sn 1) ¥va ¥3OVAS ONV SHOSN3S
3IVRIdONAdY 3HL 3AVH NOA LVHL WYIINOD “TVANVW 47314 ¥3INdWOJ

MO 3HL NI GINMLNO 3¥NA3D0ud JHL ANV NNIA NOLYTIVISNI JHL INISN L

Quozmmuuux ONIMVIA 33S —"S3I0ON NOILVTIVLISNI

N/

S3V1d OML ‘HSINI4
HIOOWS OL 3aviavy

'8-SWZ10L ONIMVYG 335 ‘(SWZLOL) LN

dV¥LS ONLINNOW 3HL ONISN 3Idid 3HL QL SINVHY ONIINNOW 3HL JYNJ3S "SYIUV QIMNUVN
3HL NI 30V4¥NS 3did FHL HIOOWS ‘Q3MddNS avd JAISVHEY JHL ONISN IOVANNS 3Idid

3JHL NO S3AVY4 ONLINNOW 3HL 40 3NMLNO ILVAIXONddY IHL VA
Q3103 T3S 3HL LV 3did HL LSNIVOY ATBWNISSY UVE N3IVdS/INVY4

"'NOLLYOOT ONIINNON
ONUNNOW 3HL @0H

30V4UNS 3did JHL OL S3IANVY4 ONILNNOW ©

NI¥NJ3S

‘NN NOLLYTTVLSNI
JHL WOY4 G3ININYILIQ NOLLISOd X3ANI QIYIANNN 3FHL
1V 4vE ¥30VdS 3HL OL JAWYL ONILNNON GNODJ3IS 3HL 3dNd3s

JONFY3I4TS
SNOLLISOd Q3438NNN—NN

X3ANI Q3J3FNNN

M3JDS X3ANI
dve ¥30vdS

‘NOLISOd 3ON3IY343Y
QIYIANNN-NN FHL 1V SINVY4 ONLINNON JHL 40 INO OL
UVE ¥3IIVdS FHL NS OL MIUIS X3IANI ¥vE ¥3IOVdS 3IHL 3sn

‘NOILVONddY Q3L0313S JHL ¥04 ¥IEANN
X3ANI ONIOVAS 3HL ININY3LIA VANV @131 ¥31INdNOD
MO14 3HL NI GINMLNO SV ‘NNIW NOLYTIVASNI JHL ONISN

ONIOVdS JWVYd ONLLNNOW dOSN3S
13S Ol ¥v8 ¥30Vds 3HL ONISN

"INJNIA3S 30 HIY A8 Wv3IB JINOSVELIN 40 INIMI01E IN3IARI
0L INVId TVINOZIYOH NI SINVH4 ONLINNOW/SHOSNIS LNNOW

INVId ONLLNNOW d3dd3d43dd

1M dVdLS ONIINNOW SRS mzu—o—,/

3did

M SAIN0LSND

JNVYd OLN NV
YOSN3S ,WYISLISNMOQ,

JNVAS COLN ANV
YOSNIS AVIILSN.

T

Jva
Y¥3I0VdS NagloL

Y3LNdWOD
MO1d SIS

010} ¥0 066 OL ==—¢

135 F1av0 SIS .._zou—o—l\

(HIvd)
135 INVYS ONILNNON
SANAS HNJZLOL

NOILVYd3d0 3A0ON 1931434

(divd)
135 ¥OSN3S
S3IY3S SANHLLOL

L

¢

T




| 4 Lw ¢ ¥

€ 40 ¢ 133Hs] $INON 3Tvos | £102/0g/6 3lva SUMUSMH AG NMVA s1a
700 A /-SANHTTOT ‘ON IN3WNDOa INIddVIHINO NIV
VY s 621/¥62¢3CV ‘ON ALl %zgm
<< 3 @N FNAV@NM,mm( ON TWRALYW dvS €00F .0E.0F mww.ww””x WSFOITF M||lm %: -
S3T10H STIONY TWWIDIA SNOILOVYHd
YOSNHAS AdOT DLLSVTd d41vOIddd “NO SFONVHFTOL
¢ SIHONI NI 34V SNOISN3WIA SIIVId OML ‘HSINI xz«s
SHIYHS SANHTI0T NOLLVTTVLSNI ‘Q3103dS ISIMYTHLO SSTINN HLOOWS 0L 3avdav QN9 oI
88LTT AN ‘abneddney "SNOLLISOd ONLINNOW ¥OSN3S oL
UoISIAIQ uoiRWOINY AnSnpu 3HL IV 3did 3HL NO HSINI4 HIOONS V 30n00dd x%«:\/ — /v —
“ou| *AusSnpu suswals B A S ASVA S AR B 0L @INddNS @¥d JAISYYEY JHL 3SN ‘AWVSSION 4l
mzu Eu —m ONIMVYHA A31104LNOD w
“NOILYTIVISNI ¥OSN3S 3137dW0D OL SNOLLINYISNI 304 € 133HS 33S 2an9

A13UN03S SdVALLS ONLINNOW 3HL NILHOLL ON¥ SNOLYOOT AUVidONddY ¥E3HL

|v 3HL 40 30IS 3US0ddO 3HL OL SINVAY ONLNNOA JHL 4O INO ¥3ASNVHL OL

O 207 S0 NI 1 LS e 56 Jisny 31 v
NG 34 Qi SRl NS0 KT oush Iwas iaon Yo ilien 3% snon XN
HIDNASNVAL OL @33008d ‘HLOONS ONV NV31D SI 30V4dNS 3did 3HL 41 S¥ 40 3003 HLM NOIY "FAVEL] ONLINNON RN
*30IN9 INIINNOWN JHL 30IN9 ONLINNOW
JAONTY ‘dVdlS FHL NILHOIL “L'¥'v d31S NI 3AYN YawW 3aIn9 "SINVYS ONLINNON 3JHL 40 3INM ¥3INIO JHL HLIM YIVN
SO SIS AIR0L o T & 1 T S V4 340 NV “TASA S HIOG HIN 3rid N 344 3000
" ONIINNOW JHL TIVISNI-3Y =0, /1 LV NNV YIVN “YRIVN
HUM 3NVid ONLINNOW 3HL NO dWilS ONLNNOA 3HL N3SO0T €% SHIYN 0L 3903 WO¥4 1, JONVISIO INSYIN ‘30IN9 dviMNN ‘3903

L o0 v SCig, ShLAnON “3did 3HL 40 305 3USOdAO 3HL OL SIAVHS INUNNON 3HL 40 INO MBISNVAL OL 30N OMINNON 3HL 350 | ONIVRIEAD 1Y YN GNV 3did ONNQXY 30N ONLINNOM ol

TVORILINVIQ V S3UNSSY SIHL "Q3NDNY-3903 3V 3AINO INILNNON
S

3HL 40 SHIINTT ONIddVINIA0 JHL 3¥NS 3IXVA "SINVUL ONLINNOW JHL
340 3NO 40 ON3 3HL ISNIVOV SI 3903 30INO INLINNOA JHL ANV SIWWNd
ONLINNON Q3TIVISNI 3HL 4O INMAINZD 3HL SILVOIONI SYIVN 3HL 40
3NO IVHL OS 30V1d NI 3dvl ONV 3did 3HL NO 3QIN9 3HL NOLISOd-3 T¥¥
"NIINLIE AVAITVH NIVOV MdvA NV
MYV JHL 01 ONI 3JHL NOY4 JONVISIA JHL WNSVIN ‘3AINO IHL A0N3Y
“NOLLYOd ONIddYI¥3A0 3HL 40 3903 3HL LV 30IND 3HL 4O NOLLIOd
3ddVI¥3A0 JHL YRV ‘GINITV-3903 3V SHLONI ONIddVRIEAO 3HL
IVHL 0S LI NOLWISOd “3did 3HL ONNOYY 30N ONLINNON 3HL dWViM |'¥'¥%
Idid

= =1 ‘INIA_ NOLLYTIVISNI
JHL WOYd GININY3LIA NOLLISOd X3ONI QI¥3ENNN JHL

ﬁ 1v 4vE 430vdS JHL 01 JAVYJ ONLINNON ONOJ3S 3HL JNJ3IS

3V1d NI dVALS ATVHOWIL ‘NLT ONISN NOILISOd ¥O NOLIYOOT ONLINNOW

LM ONUNNOW dVilS SNZLOI JHL HUM (3GNTINI 30INS ONLINNOW 3HL 3SN +'%
“SIXV 3did HLM
SINVYL ONILNNON HL08 NOMY OL SNVIN ¥3HIO ¥0 3903 LHOMMLS
35N "SINVII ONLINNON 3HL NO SHYVN ONIOVES JHL NIIMIIE QRINSYIN SI

1"y LS NI GININELIQ NLT, ONIDVAS IVHL OS 3did JHL OL JNVMJ
ONUNNOW ONGD3S 3HL 34NO3S ATRIVIOCNIL ONV 3did IHL ONOTV JUNSVAN TC% QILOTTS ML IV 3did FHL ISNNOY ATANESSY a8 MIOVAS/IWvald INLINNOW HL IOH

"M ONUNNON VIS SWZIOL 3HL NOYd ScvallS Q

ONISN 3did JHL OL SIAVAA ONLNNON 3HL 40 IND 3WND3S ATRWIOJNEL 1'EY FOVIINS 3Idid JHL OL SIANVYL ONILNNOW ONIINDO3S 4

NOILISOd
JONRIIIR
ARGNNN-NN

%NLl, ONRINSYIN A3 Q30vdS 34V SIAVEL ONLINNOW JI €F

by OL 09 LN ONLUNNOW dViIS SWZIO0l 3HL Woud
SdvdllS 9NISN 3did 3HL OL U 3UNIIS ANIVIOMWIL ONV NOLLYOO1 3103 T3S

FHL'IY 3did FHL NO KIBNISSY VA Y3OVS/IWA ONILNNON 3HL GTOH €24 I

‘4 d3IS ONMNG GILVIIONI TIOH X3ONI 3HL 1V MINNVH SNOLLISOd IS XIANI

IS 3HL N Y3 30NGS HL OL IV ONLNNON ONODS 3HL JVID 27y 3Hv44 INIINNON ANV X30NI GIAITANN Wve ¥IOVIS
31ViJ ONLINNON 3HL NI JIOH JHL SIOVONI ANV MV8 ¥3VAS 3HL NI TIOH moswﬁmoguzhumg (o] HOSNI5 MVIULSAN. J 'NOLLISOd JONIY3A3
JHL HONOHL SLI4 A0S X3ONI ¥vB A30VAS JHL 3UNS 38 "WV W3OV HL ‘ QRIIGNNN-NN 3HL 1V SIAVEA ONLINNOW JHL 30 INO OL
40 NOWSOd 3INFHIY GIMIANN-NN 3HL IV uiﬁnwwﬁzq%ﬁzmmﬁ%&_ww 1 dvlls U8 YOVeS IHL JNO3S OL MIHDS XAONI v W3NS 3HL 35N
Yowonayy | MINTON SIS SHziol -— a XSON ONOVG 31 INPAI30 WA (T3 B3INGNOD

NOA 404 (NLT) ONIOVAS 30 TIOH X3ANI UVNO¥ddY FHL LOTHS Mo :
L NNGW NOIYTIVISNI 3HL 35N ONV WANVA OT3l3 0LOL FHL LINSNOD 1'% 309 ONLINNOW L N0 JHL NI G3NMLNO SV TNGN NOLIYTIVISMI 3HL ONISN
'S3NVed ONLINNOW 3L¥D01 ¥
ONIQVdS JAVH4 ONILNNOW dOSN3S

“030IA0Yd Qvd JAISVNEY JHL Idid .
3SN "SYOSNIS JHL Ld3DOV OL 3OVAUNS 3Idid JHL HLOONS ATIVOOT
'39V44NS 3did NOILKANOD +°€ Sd3noLsnd .Ml _— |P_ 13S OL dv8 y30VdS 3IHL ONISN

INVA MV3H ¥O ONLYOD ‘NOISO¥YOD ‘N9 JAONSH 1€

AINNON HIOVAL 304 Idid Tavd3dd '€

‘W38 INOSYALTN 40 39V018 LNINIG3S GIOAY OL ¥3LNdN0D

T8ISS0d 4 “INVId VINOZIOH LOITIS 'Idid INOZMOH NO €T AC SIS
TN40Md AT J1BVIS ONV G3d0T3AI0 ATIN 3MNSN3 OL ON3S HOMd 0101 40 066 Ol — c \

1SN 4340 INNOA ION 0d S xalm — N\
30VHNS ISVAMOI0 OV VA Z€ | y3avas NAZLOL ‘ININGES HO YV AG WY3A DINOSWHLIN 40 ONINOOTE INGATHA
OL 3NV1d WINOZISOH NI STWVald ONLINNON/SHOSNAS INNOW

gB=n-3-

JYON YO SYILINWIA 3did 01 ASSY YOWiL 3LVOD1 318ISSOd RiIHM 22
Ve Mvd
ﬁm n_v A v TVINOZINOH

‘;o._h_oxHQ._._Engum:o_zszocéo._uwoo:o_‘N
NOLLYD@] ONLINNON LOIBS ‘2

3did N3SOHO 3HL NO 135 318v0 SIS ANOZLOL 135S IAVH4 INLNNON 135 ¥OSN3S

NOLLYN340 300N 103810 ¥04 (G3sn 4i) ¥va MIOVAS ANV SHOSNIS wu_muw:zh_m—ow wu_mumﬁzz—_o—

u._.sxmow.&ﬁzu:._.u?‘::o>.—<:._.§_h_zoo.._<:z§o._u:xm._bm:oo
MO14 3HL NI GINMINO 3¥NA3008d 3HL ANV N3N NOLIVTIVISNI 3HL ONISN ‘L

NOILVYd3dO 3AdONW 103d1d 3NVId ONILNNOW Q3¥u3i3ad
— N NW m, v

N\

\/ 30N3y3:134 ONVAQ 335 ~~STION NOWVTIVISNI




‘LAN Y007 HUM M3¥DS ONIJWYTO 3JHL 3MNO3S

“3OVAUNS 3did FHL NO SHOSNIS 3HL ONLYIS ATWNIY “M3HOS INIJAVIO ¥OSNIS JHL NALHOIL

NOLUSOd 3d0d¥d NI M3dOS ONIdWYIO 31vO0T “¥3DVdS INOMJ JHL ISNIVOV SIAVYL JHL OLNI Q¥VMM04 HSNd
'JOV4UNS 3did IHL NO ATI¥VNOS WIHL ONLVIS ‘SINVYA ONLINNON 3HL OLNI SHOSN3S

3JHL dS "SYOSN3S 3HL 40 3IVHUNS INLLUAT 3HL OL INVIINOD 40 ANVE NIHL ¥ AlddV

SIAVHS ONILNNOW NI SHOSNIS ONITIVLSNI

| z Lw ¢ ¥
¢ 40 ¢ ._waw_ :INON IT¥OS [ £102/02/6 :aLva SUPUSMH A8 NMVNQ ‘SNOISNIWIQ INILNO HOSNIS
700 A L SANHTTOT 'ON_AN3NNo0a ONV 3AVH4 ONLINNON ¥04 8-SINHLLOL ONV 8—HN4ZLOL SONIMYNG 335 9
vv s 6CL/LY6CedSY ON WL _ “NONVW QT34 0L0L ONV ONIMVHA NOLLYTIVISNI ¥3LNANOD MOTY ALMINAONddY
YV A3y 6CL/¥62¢3GY o WA dvs| oo o SRR HLIM 3ONVQ¥00OV NI ¥ELNAWOO MO4 IV SNOILOINNGO T18v0 YN S
SI0H STONY  WWID3A SNOILOVYHS N .._va zo F .._.Im :omu QL.ZOO =T ET1AMN NMALIVY T oM
YOSNAS AA04 OLLSV1d AILVOIAHd S3LON NOUVTIVLSNI
< ¢ S3IHONI NI 34V SNOISN3IWIQ
mmamm wm%ﬂ.ﬁo.—” ZOHHS?H@E “@314103dS 3ISIMYIHLO SS3TINN _— —_—
a B 0 3ZIS HOSN3S g B vV 3ZIS HOSN3S
88.TT AN ‘@bneddnen
UoISIAIQ uoiewoINy Aiisnpuj
ou] ‘AnSnpuj suswals JINOS SNV SILO) SIONYHO
mzu Eu —m ONIMVYHA 31108 1LNOD
g
(¥3woLsno Ag)
r A
(¥3noISND AB) ONMdNOD L'd'N 2/
INMdNOd L'd'N ,2/1 a ® 2 3ZIS HOSN3S g % V 3ZIS HOSN3S
AWEIO._MDO Ev Ammio._.wbo Eu
ONILL4 ANV LINANGD T8IXT1d .2/} ONILLL GNY LINGNOD T8N .2/1
. , 4OLOANNOD 4,
L ONISNOH ONIMIM MOSN3S 3L 01 34nD3S “J1AVD JHL ¥3IA0 LINONOD
ANV INIdNOD SSVd NIHL ‘NMOHS SY NOILONNOD 3WVW “G3SN S| LINANOJ J1aiXTd 4I Y
9NMdN02 LNANOD V 1d300V OL SAVANHL L'd'N ,Z/I TWIOIINI SYH ONISNOH ONIMIM ¥OSN3S 3HL = 1S
— SHYOSN3S HLIM LINANOD 314IX374 40 3ISN \ ¥ IAIILON
"SHOVL ONILINNOW SIIS dHIZIOL ONISN NOLYTIVISNI ¥04 L—dHIZIO} ONIMVAA F3Skx AN
a ® 0 IZIS HOSN3S g % V IZIS YOSN3S
(dOLS ¥OSN3S) o%mm__n% (dOLS ¥OSN3S) n_%mnn% Sdvd INL193L0Nd MELAVOY LN HOLIINNGD A,
¥30VdS INOYH ¥30VdS INOMA
A m / m / AQ08 ONV19 T18v0
) Q \ aNv19 Tavo
¥31dVaY 1dN
MIA AYAV=100 A008 ANV19 T8V
NV ONLINNOW
dvo aNV19 Tiavo
M3 AYMY=10D 1NNX001 “(INIDIJANS SI LHOIL ANVH) “INN dOL ONVID ONINILHOIL A8
JHV4 ONLINNON MIN0S TGV FYNDIS ANV ¥3LdVAY LdN HLIM A0S ANVI9 NILHOIL (4
INIJAYID HOSNIS A V
INIIWTO HOSNIS ‘(INFIOH4NS S| 1HIIL ANVH
JVAHNS ONLLLING INISNOH ¥OSN3S OL ¥3LdVaV LdN MI¥DS (o
HIONASNVAIL 3HL 40 ‘ONISNOH ¥OSNIS NG SAVANHL LdN TV ONNONY
HION3T TInd INV1dNOO 40
q ONVE 30 7/ XN (0INddNS LON) 3dvL 3did NOTJ3L dV¥M T3S ¥3IHLYAM 1S38 ¥04 (P

*4OSN3S OL STIEVD ‘SYOLOINNOD 4, WK (0

“IVI3Q A1GN3SSY ANVID ANV ¥31dvav LdN
‘YOLIINNOT 4, ¥4 ONIMVYND ATWEISSY T1EV0 3LVIHdO¥ddY 33S (9

"Sd¥D IALOLONd IAONY (P

SHOSNIS SIIH3S ANHLIOL HLIIM
S318V0 dOSNIS S3I43S ANOZIOL ONILVIA

| 4

T

¢ 14




L 4 ¢ 14
1 40 | 133ns] 3NON 3Tv0s | £102/08/6 Evo SUPIURMH AS NMVXQ
coons|  8-SANHIIOT ‘ON IN3NN20a
— sy ‘ON N3U _ ¢ JION 33S =«
— A ON WRBIVN oS | o505 ge.0r mwm,wwMMx ST F nm u ﬁ v
SUYOSNAS AdOd DILSV1d STIOH  STIONY WAIDIO  SNOLOW v_m..F mﬁ_, ©/1A=SANHO91 LOL
QELVOIQHA SATAES ANHIT0T o e e 12y | (rg) | (19) | 89
SNOISNAHINIA ANI'TLNO Q314103dS ISIMYTHLO SSIINN nmv_N.Nu ¢e 0¢ ﬁ 16 —.v .V\Nn_lmn._ZIOO LLOL
88217 AN ‘obreddner] #6v g/ ¥/€/2/10—SaNHL 0L
uoISIAIg uonewoINy Ansnpuj
“ou| ‘Ansnpuj suswals .
SNIWIIS Amv_ﬂwmu ?ww LO—S4NHO9L LOL
(69) | (o)
“JUNLVIIANIL NOILYOMdAY ANV (Bxgg0) | ¢¢ £l (Lz)) ZO—S4ANHO91L LOL
AONINDIYS ONLYNIHO HLIM SIINVA MIBWAN LuVd MOSNIS ‘€ #6°1L 0’ 2/10—S4ANHL LOL
"SNOISNIWId GITIVASNI AULTTINOO Bz
¥04 ONIMYMO NOILYTIVISNI OSN3S AUVIMOMAdY FHL T3S ‘Z ( v_m*m.ﬁ% (eh) ©2) ﬁwmwv 18—SANHO9L LOL
4IAWNN TVINES IWVS IHL IAVH ¥Ivd V 40 ; - : —
SYOSN3S HLOE ‘SHNd QIHOIVA NI 3riddnS 3¥v SHOSNIS 'L (B19¢°0) L Vi (r8) €/28-SNHO9L Lo}
#8°0 ol €/2/18—SiANHL LOL
* S3ION ®cz0) | (cv) | ®2) | (99) £/2/1V—SANHI9L LOL
fso | 2\ [ AT/ €/2/\¥—SANHL LOL
(4Ivd) H M 1 439NN LYvd
“IM L3N HOSN3S
«du ® 0. 3ZIS . 8 .V, 371S
‘I..g.. I =I_= ! nm.n:u €T - :;: :I_=
“ _I—n-
WH. o
—— = _ =
— g3sn 41 Yildvay
Amw.mv LNANOD ,Z/1 HLM
@3sN 41 ¥3LdVaY LINONOD .2/} (vg) LYW OL LN .2/}
HUM 3LYN OL 1dN ,2/1 e
|\ Yaldvay Ezl\
¥ALdVaV LdN
aNVI9 ONMV3S ﬁu
T18vD A00NILVM el
ANVIO ONIV3S
135 318vD SINMIS ANOZLOL 378vD J00NMALVM
13S T18vD SINIS ANDZLOL
L 4 ¢ 14




086C#NO3
8-NEZIO0L b1 1 e AW € 14
1 40 | 133ms| IA]_INON awos| ———
g g-Ndcror | V191¢ O
= AR | ™ = ‘0INDM ONV 3did NOLLYOrddY ‘G3SN ¥3IONGSNVAL NO_INIONId3a 3uv
v o SLNMN ¥313AVI@ TYNLOV "SINTVA TYNINON 33V S3ONVY ‘0’0 3did T
AV ddDVdS SAIIAS 0101 v w L. e ‘€~NGZLOL NIGNNN INVd ¥VE ¥IOVAS HLM NOLLONNPNOD
{ mZOHmzmzHQ MHZHAH.DO va P - NI d3Sn 38 ISNN ¥—NEZL0L ¥38NNN 1dVd dvE ¥3DVdS ‘I
. 0 i rH_ % SO N B SR ‘S310ON
88LIT AN ‘ IBDNVddNVH o] .
‘N LOVJINGD | ONIAWNE SIHL 37v3S LON Oa
(6121) .8y OL dn | 48D ¥-NEZ10L NMOHS 30OW 1031434—SINV Y4 —
(8z0l) _ INILNNOW HLIM d3sn dvg d30VdS 39VNOLS—
(z9s) L0g OL dn oy £—N8Z101L X30NI xuo_._w\muzwwm
a (£s¥) .81 OL dn Mmm% Z-NgzZ 1ol M3YOS X3ANI
(c0z) .8 oL an | (FES) L-NgZL0L | (NMOHS
m_u 310N 33S) 4. H3GANN_Luvd
ra ONVY'A'0 3did] «'« | ¥vg ¥30VdS \\ OJ
dvE ¥3OVdS
ONIdWV1IO
L M3¥OS ONIdAVIO ¥vE N30VdS
e 739) ¥3INCSNVL 3INOTV S¥IONASNVAL
> R HLM d3sn ¥v8 d30vdS
(1 310N 33S)
SyvE ¥30VdS 3LVN OL xwz_o_..l/
(e} < 0 (@) [ O D ¥vE N3IOVdS
3 I\
¥—NEZLOL N/d ¥va xwouw%
(31avL 33S)
I Qﬂl—:
VNOS
(1)
e
I
_ Aom 6¢ 8¢ yx4 9¢ °14 144 € ¢¢ T¢ 0¢ 6T 8T LT 9T ST vT €T CT TTOT 6 8 u_m_m= ._”.Zm_N._”o._”_ _ “
[
a | © 0 0 00 000000000000000000 O | e
NOILYOO
JOVOLS—SMINOS
X3ANI ¥3DNASNVHL




6¥8E#NOI SLEL#Y3
g-NiZI0L b1y e Lw € 14
T 30 T 133HS] un] INON 308 T
g 8-N4cC10l v19T¢ | O "SNOILJO LIY ONILINNOW ¥3HLIO ¥O4 ONIMVNA
A3 D ow I | 3718 T ATENON XIONI o MOVAS A8 N A8 At i wn SemondSha ¢
SHNVIA "OLN dHDNASNVIL v md ‘ poq -
d3ialvolaaas3aigas Liol e W -/+ Vv —/+ "NOLLYOITddY HLM SIINVA mﬂm.mﬂmou%ﬂwfoﬂw;@m ._m_u_m_vw\vw mm__ s”__ .m
v wo|  —W —SIHONI "AT3LYAVA3S Q3NddnS 34V SdYALS ¥O SNIVHO ONILNNOW ‘T
SNOISN3aWIA INITLNO v " "OML 40 S13S NI 03NddNS 3V SIAVHA ONIINNON ¥IONASNVAL “L
88411 AN ‘ 39NYddNVH Lerave —' I S3HONI Evﬁ<mmu—ﬂ~—<uﬂw-w_% _—
NOMLOTONY ._.20 (QILI03dS ISIMIHLO SSTMN * S410N
‘ON LOVAINDD |ONIMVA SIHL 31v3S LON Oa
ﬁmmmw un |(se1) €5 [(oo1) €9 | (12) 82 |(c02) 08 3d-N4ZLOL 3dld NO A3T1VLSNI
(00%) . . . . _
gLt wn |(ooL) e [(v21) 6 | (99) zT [(09L) €9 Qad—-N421L0L JA0W 1D3143Y JAOW 1D3dId
ﬁmmwf ul | (80) 1'e |WOL) 1v | (98) zz |(zz1) 0S 2d-N4ZL0L
I AT i
€S w1 | (19) vz | (98) v | (99) &1 | (99) we 8d-N4zL0L / 0
YIGNNN  Lavd O v _ _
DO
L X H M T |3Avad ONILNNOW - gL, ]
Y — — Ui il
_ el 7 ay
8—NEZLOL ONIMVHQ 33S
SANIS NAZLOL u u “
(g# 310N 33S) ¥va ¥3IOVLS
DO ofon]
:g: i :l_: 1
] I )
—1 7 ® ®
I I
I
:X:
_ _ :I:
® || |
=
I ] - I . |
L ~
@ J

MIHIS X3ANI ¥vE ¥IIvdS
M3HIS ONIdAVTIO ¥3IONASNVIL

1 2 RW € 14




[ CCOV#ND3 PZ6CHNOI
£A%1 LS B-SAZLOL 1Y e Aw € 4
Z 40 L 133ks| ‘L1m|  3INON 13Ww3s T
E 8- SINTIO0T vioie (O Q3Nddng 10N ENIISYS OV go0_01z]  8-SAZIOL
AR N 160 3 | 3zs GLILE) aNve ,2/1 40 061
Ave Qv AINLSVA ANV _ -
dVLS ONLLNNOW 19VISNIAV e ﬁ GRS N awa o g0 g R
v ANITLNO / NOILLVTIV.LSNI av » AN INddnS 10N NSV O o7, 4e | o-swziol
- T R R N0 STWRTTL aNva ,z/1 40 9 "
NOM OB N A SATHIO ST QaNddns 10N NALSYS OV} o 09 [ g-swziol
aNva Z/) 40 ¥
AENAISVA ONY]

(961 x .9) ¥-S¥i-Z10} .09-8% ¥-SNZ101

aNve .2/} 40 8¢

() zict

(SSh X ¥) £-S¥i-TI0 Sy-.4T C-SNZI0}

() zo\#
(18 x %) z-g¥i-zTl01 Mw MM“ HT-5L Z-SNZloL
(sr x 2) 1-gri1-zi01 AMV«M“ L2 L-SNZLOL
(92 x 2) vi-syi-zial vaanﬂw L2 | vi-swziol
N | (NUROSIO NG | (up) 375 owve | via 3 | o oN iV

‘NMOHS SV ¥3H1390L
MIUBNOILOIS VLS ONLINNOWN YN ‘S3did ¥39UV1 ANNONAUNS OL '€

‘3did IHL
OL ATEN3SSV 3HL 34NO3S OL M3MOS ONLSNNAV 3JHL NILHOL °Z

‘MRS

SINVES ONILNNOW HLIM ONILSNMAY dVALS ONUNNON JHL HUM dVaIS ONUUNNOW 40 AN3 3HL
A3TIVLSNI SH4IONASNYYL JOVON3 ANV 1NVL TINd ‘Idid 3HL ANNONV dVMLS ONIINNON JHL dVaIM '}

(ST3GON 3NV “OLN

INOS NO IN3STud 1ON) 3dld ONNOWINS OL A3HI3I0L

@ Qéavz._.m&:ﬁogzo./
“L

M3AOS INLSNQY
dViLS INLNNON
‘NMOHS SV ANOSS300V
3aIN9 dwvAlS 3SN ‘S3ZIS 3did
YITIVAS NO ONLINNON NIHM
(ST00N ¥IONASNVAIL
IN0S NO IN3SRd LON)
a
¥30NASNVAL
ATNO SHVE ¥30OVdS HLIM ¥0 V4 ONILNNON

Q3TIVLSNI SH3IONASNYHL

3did 3HL OL SIAVA ONILNNOA 0
SYIONASNVYL NALSVH OL ¥V SUM ovidlS ONLINNOW

34NA300dd NOILVTIVLSNI

I e NW € 14




ZZOY#NO3 ‘¥L6S#NO3 2 € ¥
4'A0J ZWUS 8—SNZIOL ¥y
Z 40 Z 133Hs| ‘Im|  3NON 133s v
E 8-SWzIor | PI9Le|O
‘A ™ 100 3 | 3z1s QLI
v v
dVILS ONLINNONW H1dVILSNIrav wﬂ ﬁ - -
v ANITLNO / NOILVTIVLSNI b w G SIHNI v
T N -ND SINVAETL
88LTT AN ‘ 39NVddNVH i) SIHONI NI IV SNOISNIMIC
NOXY1LOTOXNHLNO W(ILIN03dS ISIAYHIO SSINN
N IVINID) ) ONIAVR STHL VIS LN 00 "SINBNISSY YOVAL OIJIO3dS ¥O4 ONIMVAA
NOILVTIVASNI 31VINdO¥ddY HLIM 3ONVANO0OOV NI SNIONASNVAL ONY
SHOVAL ONLINNOW TIVASNI ‘G3¥IND3Y 3ZIS OL 30V SdWAlS ONISN
°SY3ONASNWAL LioL ,3, ¥0 .0, 3ZIS 40 3sn
¥04 G3LVINOTVO ANV ILVNIXO¥ddV 38V SLHONIT aNvE °L _ ¥-d3ls
*S310N
q INNOW 3¥NO3S JMON
304 G3ITIVASNI 38
AVA SY3NILSV4 TYNOLLAQY
‘Sadid ¥398v1 NO
.
d
(L4 1HOIL ¥O4 Q3UNS 1S38 NOILVOQT LV LMISNI) dV¥IS HLIM 3NN
OL S10TS ¥VINONVLIOZY OINI ON3 YINILSVA LMISNI ATIVNOSVIA
, dvalS ONILNNOW
‘3did ONNOYY dvdlS ONIddV¥M ¥3L4V N¥INFISV4 3OVON3
ANV (AMVSS303N JI 3dVL HUM 30V1d NI OT0H) SON3 dvallS OL
AUNIONIJ3ANI SIATVH ¥3N3LSV4 YNM ¥0 ‘3did ANNONV 3OV1d NI
AQVANTY dValS OL YNM N3HL ANV S3IATVH ¥aNALSV4 3lVA ¥3H13 | D
_ €-d3l1s
«2/1-08¢ | 0zL J¥IH LNOD ——
— M3NOS INLSNrav STe=[e]==[e]==[ J==Io]==[-J=I-]
8/€—-L9T 8 LS ONLNAON pcl=el=[e]=[ =[] =[]=]
«S61 «09
*0}0 MVSHOVH ‘SAINS ‘SHVIHS HLM JF10H GNNOY 1SFAVAN
Jb/5-881 .85 40 ¥IINID HONONHL 1ND ONV HION3T ¥3dO¥d OL GNvE 3¥NSVAW
«OL/L-981 .95
O1/8-081 S _ Z¢-d3ls
«8/L-LLL .28 *ONITIVLSNI
o1/6—c21 o N3HM 14 OL ANVE WINL ‘3LVAIXONddV, SI NOISNINIQ SIHL
- - “(SaNvad T10HION OL) 81 GaY ANV 930 ‘INIML ‘ONRILS a
oL/s—z91 o INVES ONLINNOW HLIM 3ONINIINNOYIO 3UNSVAN 'NMONM LON S| ¥3LIAVIQ dI (8
MUV NO SIS 42101 IVOIdAL . *ONITIVISNI NIHM Lid
109 oL Hiong1| Y14 3did OL WML 8L + VIO X %1€ HIONT1 ONVE WNNIXVA_3LVINOTVO
¥0 378VL HION3T ONVE OL ¥3J3y ‘NMONY S| ¥3LIAVId dI (V
J18v1 HIONI1 dNvE SAVM OML 40 3NO HIONZT ONVE N3dOMd ININNILIQ
_ l -d3ls




TIVANVN 01314 0L0L ONV
ONIMVYA NOILVTIVISNI d31NdANOD MOTd ALVINdOdddY 3HL

'SJAVIO HLM SY3ONASNVAL 3¥NJ3S "SNId X3IANI ISNIVOV
ONIYNVE ‘NMOHS SV MOVML OINI SYFONASNWML LYISNI (2

"Y4IONASNVYL HOV3 40 3SvE 3HL OL d3dIAO¥d
INVIANOO OINOSYALIN 3HL 40 ANVE NIHL V Aldav (9

‘SNId LM¥3SNI ONV NOILYOMddY dNOA 804 S3T10H X3ANI

ALVINdOdddY  IHL ININYILIA OL NNIW NOLLYTIVLSNI
3HL 35N “TVANVA @734 0LOL 3HL INLINSNOD (P
*SYIONASNVYL 31VO01

“dVdLS 3HL HLM 3did 3HL OL A,SSV Ivd MOWdl JHL

3¥N03S ‘G3IAIHOV N33 SVH IvHL 3ONO "ONINOILLISO
¥3d0¥d ¥04 3did IHL ANNONV ASSY ILvioH (9

‘NALHOIL ANV

3did ANNOYY dVilS dViM YOVl ONIQTOH ITHM “3did
ISNIVOY (dvdLS HLIM ASSY) ASSV TIVY MOVML 30v1d (0

‘030INOY¥d  Qvd 3AISVdEY 3HL 3SN "S¥3IONASNVAL
3JHL 14300V OL 30VAINS 3did IHL HLOONS ATIVOO1
30V44NS 3did NOLLANOD (P

JOVAINS 3SVIO3IA ANV NVITO (9

1SO¥4 ¥3A0 INNOW ION 04 wu
INVd MVZH ¥O ONLYVOD ‘NOISOY¥N0D ‘LI¥9 IAOWIY (P

“TVNIIS ¥IONASNVAL
40 390078 ININIAIS IOV OL ‘T18ISSOd
4l “INVId VAINOZINOH LO3T3S ‘Idid WINOZIMOH NO (o
"311408d MOT4 T1GVIS ANV 03d013A3A
ATINA_ 3YNSN3 OL N3 W04 JHON ¥O SYALINVIQ
3did (01) NIL ASSV YOWML 3LvD07 F1EISSOd IdIHM Ma
"MOT4 0¥3Z Iv TINd SNIVW3Y HOIHM NOLLYDOT 3SO0HD (P
‘NOLLYOOT ONIINNOW LD T3S

“Idid NISOHO 3JHL NO NOILVY3dO
3JQON 1031434 ¥04 MOVML ANV SYIONASNVAL J1VIIdOY¥ddY
3HL 3AVH NOA LVHL WYIINOQ “IVANVW dT1314 0101 JHL NI

(3IN3S3dd SIUNAI00Hd NNIW NOILYTIVISNI JHL ONISN

HLIM 3ONVAQYOJOV NI SNOILDINNOD J18Y0 ¥3ONASNVHL INVN "9

0

J710H 31LVI¥dOdddY

\‘Z_ Nid X3ANI LY3ISNI

0 |

1NV1dNOD
JINOSVALIN

od |

o
X
d
o
2|
o)
o
N

18-/} 30NV¥ ‘00
NIZIOL N/d

—

‘Idid NO MOWML INNOW ¥

-INNON MOVAL ¥04 3did 3dvd3d ¢

o

-

W/ SIONILY ONIMVAA 335 —JYNAIO08d NOILVTIVLSNI

«NVIYLSNMOQ,,
J3ONASNVIL
SIS SdNLLOL

(‘dAL) dNV1D
¥3IONASNVAL

LAVIHLSN,
d30NASNVAL
S3IY3AS SdNLLOL

MOVYL ANV d30NASNVHL TVSHIAINN

NLLOIL

NOILVTTIVLSNI JAOW 103743y

y3LNdNOD MOT4
S3I3S 0LoL OL

VAl VI-NIZLOL iy ¥ = Lw € 14
T 40 | 133Hs] UM 3INON F1vas e
v L-N1TLOL v191¢ | O
‘AT ‘DN IN3QI 300 | 3ZIS @430
SHIDVHL ONILNNOW ANV wﬂ ”M“
SHIDNASNVYHL S3143S 0L0lL v oa . e -
ava MHO
v DNIMYHAd NOILVT1V1SNI v u (nw) S3HONI
86/0L/9 MH -NO SIONWIII0L
88411 AN " 39NVddNWH CNW) S3HINI NI 33V SNOISNINIQ
zomn_-hvl_omn_-za W[314[I34S ISIAYHLO SSTINN
‘ON LOVYINOO ONIAVYQ SIHL 37v3S LION 0Oa
g
o mmuoaowz«‘EAN.; 40
“SNOISNINIQ 3NMLNO_¥IDNCSNVAL Ny (L4, 1uvd) Moval 3did 3NO 31v001 OL F10H
YOVUL 404 8-SdNLLOL ONV 8-NLglOL ONIMWYA 33S “L ONIINNOA S3N3S N1Z 101 SMINOLSND L34, 3HL 35N SAYMTV

‘a3nddns

N

avd 3JAISV¥EY 3HL ONISN NOILYOOT ONILNNOW
3ONASNVAL JHL 1V 30VAINS 3did NOILIANOD

NOILVY3IdO JAON 103143y NI SYIONASNVAL
Q3TVLSNI ATd3d0dd 40 NOILVININO

\"mz_n_ X3aNI

NOILVINIRIO Nid X3IANI d30NASNVYL

dVi1S HLIM 3did OL SOVl 3YNO3S ‘NOILYOOT]
ONLINNOW ¥3DNASNVAIL 3HL J¥vd3dd AGNV 103738

g T

AV




V'A®I g.-N1ZLOL “ﬁmﬁ c Lw € v
Z 40 Z 133HS] Am] 3INON 37vos v
v L-N1Z101 v191¢ |0
‘AN ON IN3QI 3003 | 3ZIS QI
Ve Iddv
SHDVYL DNILNNOW ANV e ey
SYIDNASNVYL SIIYIS 0L0L uw 3 o e
ava JHI
(wn) S3HONI

ONIMVHA NOILYTIVLSNI | ——— s ——— oo

8BLIT AN ‘ 39N¥ddNVH (WH) S3HONI NI 33V SNOISN3WIA

NOM.LO10YN ._.200 {03L4103dS 3STAYHIO SSTMN

TN LOVIINDD | DONIMVY@ SIHL 3793S 1ON O

N AYAYAYASN
JVIHLSNMOQ,
YIONASNVAL 3did
S31¥3S SdNLLOL (0. 18vd) Moval S ¥INOLSND .N DN
ONILNNOW SIS NIZLOL
"SNOISNANIA ANMLNO FONASNVAL ANV wnwommwnw_%;owxw._m_m
MOVML 404 8-SdNLLOL ANV 8—NLZIOL ONIMVNA 335 “L ....m_m.m.:wﬂ i m_m_bwﬂ_w n_m %mmﬁ« @ s
TIVONYWN _0T314 0101 NV [—J —) avd 3AISVNEY 3HL ONISN NOLLYIOT ONLLNNOW

ONIMVYA NOLLYTIVISNI ¥31NdNOD MOTd 3LVIIdO¥ddY 3HL

"SAAVIO HLIM SY3ONASNVAL J4NJ3S "SNId X3IANI LSNIVOV
ONIYNVE ‘NMOHS SV OVdL OINI SYIONASNVAL LY3SNI (0

"YIONASNVYL HOVA 40 3Svd JHL OL Q3AIAONd

|v INV1dN0D JINOSWILIN IHL 40 ANVE NIHL V A1ddv (9

‘SNId 143SNI ANV NOLLYOIlddV dNOA ¥O4 S3ITOH X3IANI
31VIId0dddy 3HL 3ININY3L3A OL NNIA NOLLYTIVLSNI
3HL 3SN “VINVA Q1314 0L0L JHL INILINSNOD (P

‘dVdLS 3HL HLM 3did 3HL OL ASSY Ivd MOvdl 3HL

WNO3S ‘GIAIIHOV N33 SYH LVHL JONO "ONINOLLISOd
¥3d0¥d ¥04 3did IHL ANNONY ASSY 3LVION (4

“30V1d NI ¥3HI390L 010H ANV 3did JHL OINO

YOVML NOD3S JHL 3OV1d ‘MOVHL ONIGTOH FUHM “3did
ISNIVOY (dViLS HLM ASSY) ASSY IV MOVHL 30v1d (P

'030IA08d avd 3AISVYEY 3HL 3SN "SYIONASNVL
3HL 14300V OL 30V44NS 3did IHL HLOOWS ATIVOO1
‘30V44NS 3did NOLWIANOD (P

AOVAINS 3ISVIYOIA ANV NVITO (9

°1S0Y4 ¥3A0 INNOW 10N 0 wo
INVd AAV3H ¥0 9NLLVOD ‘NOISON¥0D ‘L9 JAONIY (P

“TYNOIS

YIONASNVYEL 40 39VX0018 ININIQS QIOAV OL ‘I18ISSOd
Al “INVId TVINOZIMOH 193T3S ‘Idid TWINOZIIOH NO (3

‘371404d MOTd TNEVLS ANV d3d0T3A3A

ATINd FYNSNI OL N3G WOU4 FYON ¥0 SyIIIAVIQ
3did (01 JNIL ASSY MOWML 3L¥D01 J1dISSOd FIHM Mn
'MO14 O¥3Z LV TINd SNIVA3Y HOIHM NOLLYOOT 3SOOHO (P

“Adld N3ISOHD 3HL NO NOLLY¥3dO
JAON 10310 HOd MOVAL ANV SHIONASNWYL ALVINdOHddY
3HL 3AVH NOA LVHL WYIINDD “TVNNVW dT3l4 OLOL JHL NI

HLIM JONVQYOOJY NI SNOLLOINNOD I1av0 YIONASNVEL INVA "9

*SYIONASNVYL 31V001 'S

‘3did NO YOVL INNOW ‘¥

\|z_ NId X3ANI 14¥3SNI

=

YIONASNVIL JHL 1V JOVAINS Idid NOLLIANOD

[
I

o o a o o o o o © 0o 0 0 0000000000000
H ® w = ®w i & el e e NnEBoleeles '\u Z10| .-/t 30N ‘0
300N 10340 _ NzioL z\nu
| B T @ INVIdNOO [
@ MO4 JINOSVHLIN @

Hn- T = = € & & @ L 96 neaiioesZ u/\/\/\/\/v.“
oMOWS 300M LITEN NIZI0} N/d

© © o o o o o o o0 o o co6o0o0o0o0000

—

=

{INNOW MOVML ¥04 3did JvdINd ¢

'NOLLYOOT ONIINNON LOF13S ‘T

Q3INISIYd SFUNAIO0¥d ‘NNIW NOLLYTIVASNI JHL ONISN °L

\/ SIONIHILIY ONIMVHA 33S —FYNAIO0Nd NOILVTIVLSNI

AV3IYLSdN,
Y3IONASNVYHL
S3I¥3S SdNLLOL
(Y, L¥vd) MOwal dNV10 ¥3ONASNVYL 3aino
ONIINNOW S3IN3S NLZLOL dvils
@ Jnavo

S3¥3S JZ1loL

YILNdWOO MOd
S33S ololL oL

MNOVHL ANV d30NASNVYL TIVSH3AINN NLLOL

NOILV TIVLSNI 3dON 1O03d1d

NOILVA3d0 300N LI3NIT NI S¥3INASNVAL
3ITIVLSNI AT¥3d0dd 40 NOILVIN3INO0

SNId X3ANI

NOILVINIIMO Nid X3ANI ¥3ONASNVAL

dVilS HUM 3did OL SOVl 3¥NJ3S ‘NOILYOOT
ONIINNOW Y¥3ONASNVYL JHL 3¥Vd3Idd ANV L0313S

2 RW €

14




VAL 8—NLZIOL ‘¥1Y
L 40 | 133Hs] ‘1m|  3INON 3vas v
v g-Nlzlol |VI9T¢|O
‘AN TN IN3QI 3009 | 3ZIS GLILN3)
MDOVHL ONILNNOW w“” % ‘SNOISNINIA 3NMLNO HIONASNVAL ¥O4 8—SdNLLOL ONIMYNA 33S °Z
531435 NLZLOoL - 2 zx ' F “SNOILONYLSNI NOLLYTIVLSNI
SNOISNAWIA INITLNO e H (NW)  S3HONI SOVHL ONIINNOW ANV MIONASNVAL ¥O04 Z—NLZLOL ONIMYYA 33S L
86/01/9 1V FH % -ND SIONVNTTIL
88411 AN ‘' 39NYddNvH (AW SIHINI NI 33V SNOISNIWIT ==~
NOMLOTON ._.20 GELII3S ISTAVIID SSTM ‘310N
ON LOVIINDD [ ONIAVAE SIHL 37w3S LON O AF.PNV
8T
f (so¥)
¥6'GL
1 ] | U
I e T
A 1| H ONOVAS 300N 1oG NIZLOL N/d J
y HS % © & 1’ S“ﬂ“!ﬁhﬁ” :n—«.:.:e-»..wn_.n|._c\—zwum=—~%..m_\‘mH f
ul_l o o o o ] QOGOOOOOOOOOOOOOO -
S.43INOISND B
| | (z9z)
= = = g
('dAL)
¥3IONASNVAL
(300N 103¥I0 ¥04 0,03y Slyvd HL0E) S33S SdNLLOL n_umﬁw
MOVML ONILNNON NLZLOL (dAl) dAVID HIONTSNVELY JAOW LO3did
LbL)
(sor) (1)
¥6'GL 8¢
3did SHINOLSND
1 ® W’ % W@ 1 0 6 O LI O S ¥ L2 L0l 6 @ L9 .S—.¥/L 39NVY ‘00 I
Hl ONDVSS 300N L0 nm _ NZioL z\mu
m m 3aine
("dAL) dvilS
( y / sauds Santior
AINO 1Mvd 3AON 19T143Y
SOVAL ONILNNOW NLZLOL ('dAL) dWV1D HIONASNWAL 4dOW 1531434

€

T




"SNOISNINIQ 3NMLNO ¥3ONASNVAL ANV
AOVYL Y04 8—SNHLLOL ONV 8—HNIZLOL ONIMVYQ 33S °L

“VNANVA_QT314 0L0L ONV
ONIMVEA NOLLYTIVISNI ¥3INAAOD MO JIVRIdO¥ddV 3HL
HLUM 3ONVGYOOOV NI SNOLLOINNOD F18v0 ¥3ONASNWAL DIVN 9

b < 'SdNVI0 HUM S¥ZONASNVAL FUNO3S "SNId X3ANI LSNIVOV
ONIINVE ‘NMOHS SV MOVAL OINI SYFONGSNVAL LY3SNI (@
*4IONASNVAL HOV3 40 3Svd 3HL OL Q3AAONd
INVIdNO0D OINOSVALIN FHL 30 ONVE NIHL V A1ddV (a
*SNId L¥3ISNI ONV NOLLYOMddV ¥NOA ¥04 STTOH X3ANI
3UVINAONdAY  3HL ININA3I3A OL NNIN NOLYTIVISNI
JHL 35N “VANVW 1314 OLOL 3HL ONILINSNOO (P
‘SUIONASNVAL 3UVI0T G

%uﬁgwmtgegd&suﬁ
NO3S “GIAIHOV NI38 SVH LVHL FONO ONINOLLSOd
3 ¥3d0¥d ¥04 3did IHL A_Sosgﬁ%« @
un_r_az dVALS dViIM MOVl ONIGTOH JUHM “3did
dVALS HLM ASSY) ASSY VY YOVAL 30vid (0
‘3did NO OWML INNOW ¥

‘0301A0Yd QVd 3AISVABY 3HL 3SN "SYIONASNVALL

3HL 14300V OL 30VAINS 3HL HIOONS ATIVOO1
-3OVAINS 3did NOLLIANOD v

°1SO¥d ¥3A0 INNOA LON OQ
30v4YNS 3SV3YO3IA ANV NVITO a

INMd MY3H HO ONIVOD ‘NOISONNOO ‘L9 JAON3Y
igxgxouumr_g% kY

TWNOIS MZONASNVAIL
40 30V)007@ INJNIGES QIOAV OL ‘T18ISS0d
41 “INVId VINOZIOH LO3T3S ‘3did “WINOZINOH NO (2
“T1408d MOT4 T1EVIS ONV (3d0T3AIA
KT, 053 0L 0 Moka 0N 40 S
3did (01) NaL 22&69%3:;%
“MOT4 O¥3Z 1V TIN3 SNIVW3Y HOIHM NOLVOGT 3SOOHD (0
a ‘NOLYOOT ONLINNON L9138 2

3HL 3AVH NOA IVHL WNYLINOD “TVINVN QT34 OLOL 3HL NI
Q3IN3SIYd SIUNA300¥d NNIN NOLLVTIVASNI 3HL ONISN °L

W/ SIONRESY ONMVEA 335 —3YNC3O08d NOLLVTIVASNI

N4

SH3IONASNVAL 3HL 4O

@m_.z«a_n_boo
JINOSYALIN

o

SIS SNHLLOL
«AVIULSNMOQ,,

1 1
m%&
(8, L¥Vd) MOvaL _
ONIINNON S3RI3S HNIZLOL
HIINdNOD MOT4

S3AR3S 0L0L OL

MOVEL OGNV d30NASNVAL NOISIO3dd HOIH NHLLOL
NOILYTIVLSNI IAOW 103143Y|

I43s 0ZLoL

VA8l Y/—HNIZIO0} ucpxﬁ e AW € 14
Z 40 | 133s] um|  3NON 3vas ™
V| L-HNLZIOT v191¢ |0
‘AN TN 1N 3 | 3ZIS [x ik
SIDVEL ONLLNNOWN ANV w“ ﬁ
SHYIDONASNVYEL SATIHS 0101 v »a crr /s
{ auva »
ONIMVEA NOILVTIV.LSNI o1 ——u () éﬁa.. v
88LIT AN ‘ 39NVAINVH, G STHONI NI ¥V SNOISNGHIQ
gzo Q3ILII34S ISTANIHIO SSTNN
IN LOVSINDD | ONIAWAE SIHL 3wJS LON Oa

{

——

‘@3nddns
Qvd 3AISVHEV 3HL ONISN NOLLYIOT ONLLNNOW
3HL LV 30VAUNS 3did NOLLIANOD

NOLV3dO 3GON L0143 NI SYIONASNVAL
Q3TIVISNI ATI3d0¥d 40 NOLVINIRIO

3

SNid X3aNI
NOILVINIIHO Nid X3ANI ¥30NASNvil

dVAIS HLM 3did OL SYOWAL 3¥ND3S ‘NOLVIO1
ONLINNON ¥3ONASNVAL JHL 3¥Vd3dd ANV 10313S

1

e NW €




L < 'SANVIO HUM S¥3ONASNVAL R4NJ3S ‘SNId X3ONI LSNIVOV

"SNOISNINIQ 3NMLNO ¥3ONASNVAL ONY
MOVAL Y04 8—SNHIELOL ANV 8—HNLZIOL ONIMVIQ 33S °L

“IVONVA_0T314 0104 ONV
ONIMVYO NOILVTTVASNI ¥3LNdNOD MO 3UVIdONddY 3HL
HLIM 3ONVGYO3JV NI SNOILOINNOD J18VO HIONASNWVAL DIVN 9

ONDINVE ‘NMOHS SV YOWiL OINI SY3DNASNWAL LN3ISNI (2

“YIINASNVAL HOV3 40 3SvE 3HL OL Q30IA0Nd
INVIANOO OINOSVLIN 3HL 40 ONVE NIHL V K1ddV (9

“SNId L¥3SNI ONV. NOLLYOMddV ¥NOA 304 SITOH X3ANI
31VRIdO¥ddY JHL ININN3L3Q OL NNIN NOLVTIVASNI
3HL 35N “IVANVAW @T314 0104 3HL ONIIINSNOD (0
‘SNIONASNVAL 31VD0T °S

go:xgxouumtg%n

xuo:guogoo.ﬁ._.zgaumo_o%o._.udg
J ‘INVId WINOZIHOH 103T3S ‘Idid TVINOZRIOH NO (0
“F408d MO J18VIS ANV d3d013A30

gaediealsnb s

‘MOT4 Q¥3Z LV TINd SNIVN3Y HOIHM NOLLYOOT 3SOOHD
‘NOLLYOOT ONLINNOW 103T3S T

3did NISOHO 3HL NO NOILVM3dO

3AON 103410 ¥O0J MOVAL ANV SY3ONASNWAL ILVIddOdddY
3HL 3AVH NOA IVHL WNYLINOD “TVNNVA Q131 0101 3HL NI
@EIN3SINd SIUNA3O0¥d ‘ININ NOLLYTIVISNI 3HL ONISN °1

Qmuozuxuuux ONIMVAA 3338 —34NJ3008d NOLVTIVLSNI

SAINOLSND

\‘z_ Nid X3ANI L¥3SNI

SIS :z...u—o—\
© 0 0 o0 o o o
E

S3RES HNLZLOL

=

SIS SNHLIOL

dNV1O ¥3DNASNVAL

VY 1avo
S3Inas 5ZL0L

Y3LNdANOI MOTd
S3RI3S 0L0L OL

MOVYL ANV Y¥3ONASNVYL NOISIO3¥d HOIH NHLLOL

NOILVTIVLSNI 3AOW 103dId

Vel az-HNIZIOL piy " e AW € v
T 40 T 133Hs]| M| 3INON 3was ™
V| L[-HNIzior  [VI91C|O
‘A TN 1N30 30 | 3ZIS GLILG)
SYOVYUL ONILLINNOW ANV e -
SIIONASNVYL SHIYHS 0101 - 20 A v
OZHBMWMH. W.Hm&wxﬁ<dwm<ﬁmzw e/or/a 1N ot §M-sh... .ﬁﬂwpﬂ
Eoﬁrza LIS FINCHID SSTN
TN LOWIINDD | ONIMVAQ SIHL 37W3S ION Oa
)
{ |
NVIULSNMOQ,
mm_ﬁmmom.mmﬂ.ww_w SH30NASNWAL 3HL 30 \
M. e S e Y VA satn
3de TI0H 31VINdONddY _ c

‘a3INddns
Qavd JAISVAEY 3HL ONISN NOLLYOOT ONLINNOW
Y3IONASNVAL 3HL 1V 30VAHNS 3did NOLIANOD

NOLVY3dO JQON_LD3IA NI SN3ONASNVAL AI
Q3TIVISNI ARI3dO¥d 40 NOLLVIN3RNO

o | 5

Y

NOILVINIIMO Nid X3ONI ¥30NASNVAL

dWiLS HUM 3did OL SHOWML 34NJ3S ‘NOLLYOOT
ONLINNON ¥3ONASNVYL 3HL 3vd3¥d NV LO3T3S

!

e NW €

¥




1 2 Aw £ b
V'ASJ 8—HNIZLOL ‘¥iY
1 30 | L33Hs] IA]_SNON awas| —————————————
V| s-HNLzior |P191¢|O
AR TN INGT X | 3Z1IS GLLLD
AOVHEL ONILNNOW s ey "SNOISNINIG 3NMLNO ¥IONASNVAL ¥04 8-SNHLLOL ONIMVMA 335 °Z
SHIFAS HNLCIOT v 2a G sation “SNOLLONMISNI NOLLVTIVISNI
SNOISNANIA ANI'TLNO v o (WN)  S3HONI SOVAL ONLINNOW ONV ¥3ONASNVAL ¥O4 L—HNIZLOL ONIMVNA 33S °I
"86/01/9 AW rH % N0 STIMWAITL
RS g “GaiFEE Sl 50 210N
{3141034S SIANHLO SST
— IN 1VIINDD | SNIAVNE SIHL 3W3S 10N 00
I wo i
EE O O . o &6 o o 0 0 o
S.43INOISND
—> r/x
\
w 3ano
(300N 103MI0 ¥O4 Q,03N SI¥Vd HL08) dwills
SOVAL ONLLNNOW HNLZIOL .
dAV1O YIONASNVAL S33S SNHLIOL 4dON 1934Id
(Lg9)
8Z°CL
3did SHINOLSND —’8%%4
= 3an9 &
dvils
(XINO 1¥Vd 30N L0T143¥) // ('dAL)
OVAL ONLNNOW HNLZLO} i E[INREREEE




91ZG#ND L Z AW ¢ 4
| 40 | 3ms] ‘] 3NON Fwos e
1| d.-HAWALo66 |P9LC O
AN “ON 1N30I 3000 | 3ZIS @LHNE)
"dINF.L HOIH AYdA ‘AAON LOTIId a Gdd¥
MAONASNVIL SATITS 066 2 s -
ONIMVIA NOILLVTTV.LSNI
< AN ‘puejs| buo ‘eBneddneH = mol4 9:uosen Do: “ &h A}}V S3HONI
o woneioimy 5 ABioUs SUALaG yo/so/u i W) S3ow W 2 Somand
SNIWIIS S TS on O
OHIMNG | ONMWIO SIHL IS JO0N 00 ‘SAIMIS JASVHEV 3HL NO JNSIHOV JOONAMIIVM 40 diD

1S38 JUNSSY TIIM SIHL 11000 OL HIVE ¥3LVM NI 001 ONINOILGNOD

14-01-1n0 40 KTBNISSY ¥04 /—09-766 ONIMVAA 335 °6 T o oNUNON N NOLV¥3JO QO 193¥I0 JHL dI0 ATIVOIGORE ‘ININNOYIANI *dW3L GIIVAITE NI “G3NddnS
SNOISNGNG INLNO AZONISVELL uz_._.sz_uxobmxwoB@zxw zhmﬁo_..omu«Ea«_.Sw:o SAMIS ¥3dVd AISVAEY NV 1001 ONINOLIONOD 3cid HADAZE6 ONISN
O XOVL 404 S—HANHLOBS ONY B-HAQLOB0 SNAYSD 335 2 HOV3 40 35vA OL (a3NddnS; W3dO¥d 40 NOLLVINI 30VAUNS 3did NOLLIANOD ‘30V1d NI SYOVAL HLM :9NINOLIONOO 3did

ASNIVOV
ONIYINVE ‘NMOHS SY YOVAL OINI SNZONASNVAL LM3SNI (0 HOVAL ONLINNON

4IONASNVAL HOV3 40 35v8 3HL QL (3AADYd M\ _||4_ i
INVIINGO OINOSYMLTN 3HL 0 ONVE NIHL V Alddv (9 SNId X3aNI X7 B
1 NOLLYTNISNI F

INVIdNOD 40 ONVE NIHL Alddv
“IVNNVN 0134 066 ONV
OINIMVEA NOLVTIVASNI ¥31NdNO00 MOTY ILVRIdONdY 3HL “VINOZRIOH
HLUM 3DONVOYOJOV NI SNOLLDINNOD F18VO M3DNASNWVAL DIVN °L
SANVIO HLUM SMIONASNWAL 3¥NO3S 'SNId X3ONI
JO INVId ONLINNON (34343¥d
ra

DNASN
AUVIHAONddY  3HL ININNLIA OL NNIN NOLYTW] £ P I
3HL 35N VNV 0T34 3HL ONLINSNOD (¢ NOLVINZIO Nid X3ONI ¥30NGSNVAL
SMIONASNVAL 31VD01 n
.a\;d.::xox&s i ush«mg A% @ = ﬁ
A0AOU (DG INIY) S INVIEY ONY z@zﬁ%@nﬁ L
7001 ININOLINOO HADAZ68 3HL 35N ‘SN3DNASNVALL = = =
gﬁﬂ&ﬁ&uu&ﬁagu&?ga (0. ® Y, SL¥Vd HSWHNLNZE6 ¥0) *@LOFTIS NI3Q IAVH STIOH XIONI Y3ONASNVAL ¥ILV 3VINVAGY
S30IONI ¥38ANN % S3OKNI ¥3UTT 1S38 ¥04 M3NOS JIEVIAON NOLLSO "M3NOS ONLINNON F18V3AON
"SAINOS INLINNON TIVY YOWALL 3HL SI¥Vd OML A,SSV MOViL WANIWZE6 ANV dViLS GYIHL V 30MONI S3MNGNISSY SHOVAL ONLLNNOW ¥3ONOT
—> ONISN 3did 3HL OL SINANESSY VY HOVAL 3HL 3MN03S (@ B
"SHIOS 1SNV NOISNAL dVAlS JHL NALHOL @'l HOVAL SMIUDS VY SOVl
SIMANISSY IV HOVAL FHL 40 N3 ¥3HIG IV SAINOS 3HL HUM \I ™ "W oL 3vds — 1
3IVA 0L G30VAS NV cWRilS 1SHld 3HL NO SLON 3HL HUM SIXY 1
© 0000

MO JHL ONOTV_GINOMV 34V AGHL IVHL OS SLNN ONLNNON 3HL

N3OS LSnray
* @ NOISNIL dWllS
MLV ATIINIIS NALHOL OGNV SMINIS 1SRV
e N S e MO e i e
9] SAVALS 3HL 40 INO dViM 'SAVALS ONLINMON 3HL 40 HOV3 MOVAL 40 STIIS UVNAELY
OINO G3QIAONd SIAN ONLINNON YOVAL 3HL 4O OML dS (9
"SNOLLYOOT ONLINNON HOVAL G3LOFTES 3HL LV ¥V3ddV 3aIND °\° E
OMLNNON 3HL NO SYAVM 3L IVHL 0S 30V1d NI 3dvi ONV A4
3did 3HL NO 30IN9 3HL NOLISOd-3Y ‘NIIMLIE AVMITVH @mz&g.—ngl 30N (2) 10N vl
ONILNNON

K L
QG3Y3IN3D AV AFHL LVHL OS SLAN ONUNNON 3HL ONINOLLSOd (28 3IN0Z 33S) o

NIVOV RIVN ONV XWW 3HL OL ON3 3HL WOXJ 3ONVISIO 3HL
UNSYN 300 L JAONGY "NOLLNOJ ONIGVRIEAD FHL 40 SUIONASNVRLL NV LINNON
O 3L IV 30015 i 10 NOlliod SNKAVREND ML e 1NN SNLINNON YOVL — e
A SHLONT! ONWJIVILIA N3OS SNLINNON SNZEOS ONLINNON WV YOVAL JHL HOLVN OL 3VS ONV
NOWSOd 3dd 3HL ONNOWY 30D MINNON L JVeA (4 W ol LAV3AISAN, SINN_ONLINNOA 3HL ONINSTV 3did 3HL NO dVllS ONOO3S LNNOA
\ 4 ¥3ONGSNVAL SINIS N166 "SRIVA_30N9 SNILNNON 1V SIIN SNLLNNON SNINOLLISOd ¥3LIV
ISOM4 ¥3AD INNON_ION 00 dwils SA3YS 1SAQY NOISNIL dVAlLS HLUM 34N93S “IIND ONIINNOA
3VAUNS 3SV3NOIQ ONV NvTO (9 ONUNNOA HowaiL HUM NOMV ‘3did 3HL ONNOXV LNN ONLINNON HIM dVillS dViM

(ASSV ¥IONASNVAL 40 1MVd) ONISNOH

gsgﬁcg.hxu.m ONRIIM OL F1av0 VONIann JiaIxaud 1

41 “3NVId “WINOZINOH LOFT3S ‘3did INOZRIOH NO (2 HosanI00 <
FNI0dd MO TTVIS ONV 0TI
ATINd NSN3 OL ON3E NOHJ JHON ¥0 SNILINVIO
a 3did (01) NaL ES&SS%&!;M.
N0 O¥3Z 1V TIAS SNVAGY HOIHA NOLLYOOT 3500HD (0 d
NOLYOO ONUNNON 10T T3S °Z R 3019 3dd
3did NISOHO 3HL NO NOLYM3dO VI
300N LOT143Y 04 HOVAL ONY SUIONASNVL 3UVIHdONAdY ® \ 4
3HL 3AVH NOA LVHL WHLINGD “WINVA (3 3HL NI :

3IN3SId SUNAIO0Nd NNIN NOLVTIVISNI 3HL ONISN °L

W/ S30N33334 ONIMVHA 33 - JINQID0Nd NOIIVTIVISNI HOLOINNOD oJ, 40 INIWIOVONI HOIL Sazc% /naz_go: ONRIM 390 INIddVIEA0 1V YN ONV 3did ONNOYY 30IN9 SNLINNON vk
Av

l 4 NW ¢




91ZS#ND )

z Aw ¢ 5
1 40 | 133ms| ] 3INON :wwos ™ NOLV43dO 300M LT NI
1] gr-HAWL0ss | PrOLE [D SHIONASNVAL GITVISNI AT3dONd 40 NOLLVINIO
AN ‘ON IN30I 3000 | 3ZIS e D hex]
"dINA.L HOTH AdA ‘AAON 109149 e -
HADNASNVYL SATIHES 066 ﬁ %
OZ§><MQ ZOHH<15<HmZH e 0 T c..:v Ston
gL 00 SNId X3ONI \4
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm Q’g Iu.bg
3SIM3HLO SSTINN
mzm:m-m ‘ON LOVAINOD ONMVYA SIHL FTVOS ION 0a @ SOVHL ONLINNOW NI
ONITIVISNI 340438

‘SAViLS ONLINNON Tiavisnray
14-01-1n) 40 ATBN3SSV ¥04 L—-09-266 ONIMVAA 33S ‘6

"SNOISNINIQ 3NMNLNO J3ONASNVAL
ONV HOWVML ¥04 8—HANWHLO66 ANV 8—HANML66 ONIMVNA 335 '8

“IVINVA 01314 066 ANV
ONIMVIA NOLLVTIVASNI ¥3LNANOD MO1d LVRIdO¥ddY JHL
HLM 30NVGY0OOV NI SNOLLOINNOD 318VD ¥3ONASNVAL 3WN L

'SAAVIO HUM SY3ONASNWAL 3¥NJ3S "SNId X3ANI LSNIVOY
ONDINVE “NMOHS SV MOVAL OINI SYIONGSNVAL LY3SNI (0
Y3ONASNVAL HOVZ 40 3SvE 3HL OL 3ANoNd
INVIdNOD OINOSVALIN 3HL 40 ONVE NIHL V Alddv (4
*SNId_ LY3SNI ONV NOLLYOIddV ¥NOA ¥04 SIT0H X3ANI
3IVINdO¥ddY  3HL 3NINGEL3G OL NNSN NOLLVTIVLSNI
3HL 3SN VANV T3 3HL ONLIINSNOD (P
'SYIONASNVAL 31¥001 °9

'SM3YOS ONLINNON TV HOWAL 3HL
ONISN 3did HL OL SINENSSY VY XOvAlL 3HL 3Mnd3s (9

YU3HUI IV SMRIOS FHL HUM 3IVA OL @3VdS ANV SIXV MO
3HL HUM 3NN NI SLNN ONLINNOW 3HL NOLLISOd ‘SMROS
ONLISNMGY 3HL 3OVONI ONV NOLLYDOT @3LD3T3S 3HL LV 3did
JHL ONNOXY SdVALS 3HL dViM °"SAVALS ONILNNON 3HL 40
HOV3 OINO G3QIAO¥d SLNN ONLINAOW 3HL 40 3NO drs (0
3did NO MOViL INNON ‘¥
D

*INNON HOVAL ¥04 3did FVdRId '€

¢§3§§o§<2§
41 "INVId TVINOZRIOH 103138 ‘3did TVINOZROH NO (@
“F140Nd MOT4 T1GVLS ANV (3d0T3AI0
>5~c§20§3&§:8§
3did (01) AL >8<§EH<8._§_&2§§M..
‘MOd ON3Z LV TINd SNVAZY HOHA NOLYOOT 3SO0HD (P
‘NOILYDO0T ONLINNOW LOFT3S 2

“3did N3SOHO 3HL NO NOLW¥3d0

C3INISHId SRINAIO0Nd NNIN NOLYTIVISNI 3HL ONISN °}
/S30NR3438 ONINVYG 335 - FUNAI008d NOILVTIVISNI

(KINO 3, 1¥vd)

ASSV OVl HSNHNLNZCEE ¥O
ASSY OVl NININZE6

HOV3 40 3sva 0l (d3nddns

mg._&..oouoazﬁ NIHL AlddV

Qmu._?_ ALVINONddY
NI SNId X3ONI L¥3SNI

(28 3INOZ 33S)

M3¥OS_ONLINNOW
VY OVl

¥39NaSNVAL STW3S N166

¥3INASNVYL STAES N186
(ASSV ¥3ONASNWAL 40 14Vd) ONISNOH

ONRIIM 0L 378V0 VONIaN

318v0 S3R3S NOZLOL

"NAIHSI Y3A0 10N 00 — IN30L4NS SI
YOLO3NNOD 4, 4O ININIOVONI LHOL ¥3ONIJ

NVIULSdN.

axaud

T00L ININOLLIANOD _.Son_ug’/

\ 1 BO
gy a;ﬁn_ﬁ

@‘Eé!zog;uoox&uﬁ;uous
1538 JNSSY TIM SIHL 1000 OL HLVE ¥3LVM NI T00L ININOILANOD
3HL did ATIVOIGOR3d "ININNOYIANG ‘dN3L GAIVAITI NI "@ENddnS
SARILS d3dVd ASVNEY ANV 1001 ONINOLLANOD 3did HAIT66 ONISN
3VAINS 3did NOLLANGD ‘30VId NI SHOVML HLM :ONINOILIONOD 3did

MOVAL OINO dNVID 3aNns —

—3-VINOZINOH

Y30NASNVAL
AIVAL ONLINNON

N9 “SH3nGSNVAL 30 INVd SNINNON (38u3iaud

3did SAINOLSNO

3 k9 3
*QAL0ITIS N33 3AVH SIIOH XIANI Y3ONASNWAL ¥3LLV JOVINVAQY
1S38 304 MRUOS J1EVIAON NOLLSOd ‘MINIS ONLLNNOW F1EVIAON

ANV dVALS QYIHL V 30NTONI SIMEN3SSY SHOVAL ONLLNNOW ¥3ONOT
SLNN ONLINNON

SM3NIS VY NOwall
zo.w.E &Em
v\ﬂg 40 STUIS AAVNYILV
@ sz

_|§§2uo<um |_
"SMIYOS ONLINNON TV MOVHL HL HOLVW OL Q3IVAS ONV
SLNN ONLINNON 3HL SNINOMV 3did 3HL NO dVellS ONOJ3S INNON
"SYMV 301N ONLINNOW 1V SLAN ONLINNON ONINOILISOd ¥3LLV
SM3H0S LSNMQV NOISNL dVallS HLM 3¥NJ3S ‘30IN9 ONLINNON
HLM NOMV ‘3did 3HL ONNOYY LNN ONIINNON HLM dVALS dVAM

l

4

*




91ZS#NO
# | z Lw ¢ ¥
1 40 | 133ms | M| INON :FIvas G
0 | 98 - HAWH.L0G66 | 74942 | D
A3 ‘ON N30 3000 | 3218 @B "ONISNOH ONIMIM 3ANTONI SLHOIEM L3N ¥IONASNVAL '€
dINALL-TH AY9A ‘ATALS ATY9AH g Gddv "SNOILONYLSNI NOILVTIVISNI
SSIOWVIL 3 SYADNASNVL £ 0% Y04 GL-NUNLOB6 'BL—NANLO66 ONIMVNA 33S T
% avg 0 zF L F
v mZOszmEHQ ANI'LLAO v MO (AW)  S3HONI (3Z1S XOVHL)—HSWHNLNOB6 SI ¥IEWNNN Li¥Vd MOWdL L
88/11 AN ‘pue|s| Buo ‘ebneddneH - mo|4 olUOSELN DOD g W - ol
JUN SsauIsNg UoNBjUSWINISU| SS820I1d 96/2/1 MH SINVEI :
2 ‘wonELIOIY 3 ABIoUS SUBLIBIS (W) SIHONI N1 v SNOISNGIIO *S310N
“q3UI03dS ISIMIIHLO SSTINN An_t.v INISNOH
mzu Eu-m ‘ON L1IWNINOD ONIMYYA SIHL 3TvDS ION Od ONIMIM o._.
(¥, ONV 0, SLivd)
By [ o] 4 4AL) MINOS NOVUL ONLINNON HSWHNLNCE6
*m.e Soy (KINO ¥, 1¥vd) ) wz:zsoz YOVL il
(Bues) | ©S)| g XOVL ONLINNON HSNHNIAZE6 (‘dA)
78 I 3did SHIN0LSND ”_
@.wav 0] dvlls wz:z:oz
"9 ¥'0¢ /
(yoz) | ©00)
g b’ | wz| €
®wez) | (W9)| g
o' €1z
(byo1) | (zzh)
- oo’ | go| ¥
By | e[,
e 951
B0 - —
G0 | @9 v “NOUVTIVISNT L i NOLVTIVISNT i
L. o) | (622) 3A0W 103143 3QOWN 1O03dId
| A T I | | R
. 1 37 I I
D> N e SONI HIOE ‘YOV4L GNOAIE “NIN .1 SON3 HLOE ‘YOVL ONOAIE 'NIW .1
. .
FONYZINNQYID TINA 3did 0N INLLYGD FAONTY ——~ JONZYIANNOYID TINA 3did WOXS ONLLYOD FAONTY —————
o] 6o s €| @[ Hrl-rndies
for | 67| 66| €V | v | vi/y-HANNIEE
©¥e1)| (8g)| (erh)| (08| (18) | VE/E-HANDI6E
SNOILOINNOD fy HZV ¥h | ¢V | € | ve/s-HANNLGE
318v0 43IONASNVEL aNv1o Tavo
o) 404 ¥OLIINNGD 4, ¥0 ONILLLY LINANOD )| 9| 46)| 62| (r9)| Ye/T-HmdIss
STIOH 1dd ,2/1 HUM S3LYN #6T | V2| 9¢| Ol | ST [ vg/z-HANNLGE
ONLINNOW 'VId 9L/ ssod LdW .2/ G| €9)] @] )] (cg)[_t=Hmdiee
(en e [ V] og) oL 1T L -HANN 166
Lo ﬂ 0O e W ] o] 1] v wzonaswe
1nVL XA LON 00
.WOI NOLIYTTVISNI L¥ (:53) 3did SAINOISN
TVOMIgAN 38IXT 1 |
(zz1)  (66) T —/ ___
gy  6¢ J
(STI0H "OLW ¥) INNON TIVM '€ = @ ] H
SAWALS HUM p & & (wors) N
NOLLYINSNI ¥3A0 INNON 2 NMOHS ;
q LINGNOD QI 0L HOHONY “L ) ®) ¥IONASNVL /
SNOLA0 INLNTION SIES HANNLGE —| \ m |
i
4002 @330X3 1ON S300 FuNLVyIdAGL (434) o ) Ewu%%ﬂw%o@znozw
JUIHM ONISNOH_INRIM Y001 CY ]
ONISNOH SN ¥30NASNVL () — M, _V — SN OMEAn 8 2 "
- 61 1 1
(19) M
— oz —




01 78 ¢c ¢[vS 88] 01 ¥8 ¢/ 1 vG /8| v8
012/ 6c2/88°9/]0T2/S6T009.| 01229 Tlve S| 22
90°09 8€ 228 79| 02°09 00202 ¥9| 90°09 L9 T 07 ¥9] 20°09 6€ T/08'29| 09
76 €G € ¢|0v 8G] 00 75 06 1|08 2G| 00 75 GG T 0T 2G| 96 €G GE 1|99 9G] 7S
90'8%796'1/86'1G] 86°2¥/ T2 T|0v'T1G| 96 L1 2" T|08°0S| 86 L1 92 1|05 0S| 8
20Cv 8L 185 S| 20er ¥S T|0T Sv| v6 Tv 82 T|0S ¥¥| 002 0T T /02 vi| 2
00'9€ 202 v0'0v| 00°9€ 08'T|09°6€| 00'9E 85T 9T 6| 86 6€ 9€ 1|02 8E| 00°9€ ST T|0€ 8E| 86'GE 66096 /€| 9¢€
00 05 €L 1|9V €£] 00 0E GG 1|01 €] 00 OF ZE T ¥ ¢€] 00 0E 0C 1|07 ¢E| 6 62 €0 1 00 ¢cc| 86 6¢ 88 0 vZ 1] OF
007288192 22| 92 ¥2|SLT|9L L2 00¥Z|Sv'T|06'92| 8272 T€T|06'92| 00%¢ 9T T|c€ 9¢| ¢2 v2 ¥0'T|c€ 92| 20'¥Z|68°0/08'Sz| 8272 92°008'S2| v2
0002 TS 1|20 €2 72 02/6€T[20€2[ 0002/ L2 T¥S ¢z | ¥2 02 ST T [¥G 22| 00°0¢ €0 T|90°2¢| 22 02 ¢60/90°2¢| 00°02/08°0[09'T2| 9202 29009 T2 02
00'8T/6€1/82°02] 2 87/82'1/82°02J 00°8T /T T¥€02| 02'8T 20T ¥€'02] 00'8T 96°02661| 8T'8T /802661 00'8T 52 °0/056T| 22 8T #9005 61| 8T
00907 LCT VS BL|8TOT8T 1[vG 81| 009180 191 81| 0C 9186 091 81| 0 97 68008 ZT| 0 9T 08008 Z1] 0091 0L 0 0% 21| 02 9T 09007 ZT| Ot
00 VT 9T T|cE 9T 8T+ L0'T|2E 9T | 0071 66°0/86'GT| 8T ¥1]06°0/86'ST| TO¥T ¢80/S9'ST| LT ¥T ¥20S9°ST| 96'€T/99°00€'ST| 9T ¥T ZG00€'ST| ¥T
00CT YO T|80VT| ¥T2T Z6°0/80¥T| 00T 6808 €T| ¥T 21|28 0/8L°€T|002T SL00SET| ¥T2T 89°00SE€T| 967129002 €T| 2T 2T ¥S 00z €T| 21
0007 26078 11| ¢ 0T 98078 TT] 000T 08009 11| 21 0T #2009 TT] #0017 89007 11| 9T 0T ¢9 007 11| 966 Z500T 1] 0T 0L 05 00T 15| 0T
008080 096] OT8GL0 096] 0081L0 cr6| 018990 cv6| 018090 06| 818950 0E6] 08150 SO6] €189v0 S06| 8
009690 82| 809590 86| 0097190 z¢Z| 909850 ¢cZ| 009550 o1 2] 8097150 0T /] v198¥°0] 0T Z] 209vv0 069] 9
96'€250 00G| vovsyo oos| oTvsro 0oS| 96€zr0 o8| v
00€8v0] 96| 90€Sr0 96 €] 2T e2r0 96€| coce6e0 08| €
‘a1 iem[ao | at fiem[ao | ai fiem ao | ‘a1 iem[ao | ‘a1 irem/ao | ‘a1 [iem/ao | a1 fiem/ao | a1 iem/ao |ezs
HSSV1D 9 SSVY1O 4SSV1D 3SSVY1O assvi 2SSV1D gaSsv10 vssvy1o | edd
A4VANVYLS VWMWY - 3dld NOdI LSVO

0050 0820 |9¥'SS|S0'T|c9'S5/.6°018.°959|68'0)1¥6°'GS | T8'0J0T'9G €L°0§92'95/99°0 2V 9G LS50 992G ¥S
0050 082’0 |v6'8Y €6'0|80'61|98°0)2c'6Y|6L0)9€67 /2L 00567 S9°0|¥9'6185°0)8L'6F TG0| 0809 114
0050 0820 |v8¢r|EB0|96°CY|LL O8O0 EY|TLOJ0CEY SO 0)CEEY 60|V EY|ESO|9SEY VO 0GvY [44
0050 0S¢0 J789€ €L0]¥69€ 890)¥0°LE €90Jv1 L€ 8G0)VCLE €S0)VELE 8V O VP LE EV O] OE8E 9¢
0050 0G0 JvL0E€ €9'0J280E|650J06°0E S5°0)J660E TS OJ90°TE| LV O VT TE EV'OJZCTE 6E0] 00°CE 0€
S.E°0 G/8T'0 |89VC|9S°0)|V.L¥C|€G0)081VC|050)98VC|LV0)c6VC | vy'0]86vC|TV'0|10°GC|8E0| 08'GC ve
S.E°0 G/8T'0 |25°0C|¥S0)185°0C|1TS0)¥9'0C|87'0)0L°0C|SV'0]192.°0C|2¥'0]280C|6E0|88'0C/9€'0| 09°'T¢ 0¢
G/E°0 G/8T0 VP81 ES0J0S'8T 0G0)95°8T LV'0)129'8T v’ 018981 T 01,81 /8E°0]088T|SE0] 0567 8T
S.€°0 G/8T'0 [J9€9T|2S0)cv' 9T |6V 08V 9T |9V 0 VS 9T |EV'0J09°9T OV 099'9T |LE0|CL'9T|VEQ| OV LT 9T
S.€0 G/8T'0 |8CVYT|TSOVPEVT |8V OOV VYT SV OOV ¥T |CV'0)2SYT | 6E0)8S YT |9E0 |9 VT|EE'0| 0E'ST 14
0520 GCT'0 |22°¢T |6V 08 CT |9V 0 vECT | EV OOV CT |0V 0OV C¢T|LE0)CSCT|YE0|8SCT|TE0]| OCET 4
0520 G210 |9TOT|Zv'0J22’0T v 0)82°0T|Tv'Of¥E'0T|8E0 OV 0T |SE0 YOV’ 0T|CE0 |G 0T 6¢0) OT'TT 0T

0S¢0 GZT0 |Gt8|GvO0| 1c8 |evo| Zc8 |6€0] €£8 |90 658 €0 Gr8 00| 168 Z¢0| <06 8
0S¢0 Ge10 | 09 [ev0f 019 |ovof 919 |.€0] ¢z 9 |ve0]| 829 [te0] ¥€9 [820| 0v9/Sc0| 069 9
0520 Geto | 86€ |1vof vov [8so| 0T v |sco| 9tv [ec0| czv [6c0| sz v |9z 0| W/IN| wIN| 08V v
0S¢0 Geto | ot€ ovo| cce [z€0| 8z € [veo| vE€ [1e0f Ov'E [820f 9v'E (SO V/N V/IN| 96°€ €

a|gnog | 9|buis ‘atjiemy cai{iremy ait jiemy att jiemy ait jiemy ait jiemy ‘a’l (iremy rq'o |Jewuweiqg
(lusawa) Jaul 99 SSVIO | SSSSVTID | ¥YSSSVIO | €GSSVID | ¢SSSVTIO | TSSSVIO | 0S SSVID | [BNMOV | [eUIWON

WO09'SUBWISIS BSNMMI GO ddid NOdI 311L.ONd

VSN 88/TT YOA maN ‘@bneddneH

MO olUosENN D0D
SNIW3IS
'ou| ‘Ansnpu| suswials




WO SUBLWBIS BSN'MMM 0B
VSN 88/TT YOA maN ‘@bneddneH

MO|H 21UOSE.)N 20D
SNIW3IS
‘oul ANSnpuj suswials

SSaUMIIYL [lep\=) pUe JalawWelq apisinO=a aiaym ‘1 (1-a) 89'0T
(1004 4ad sq]) 3dId 1331S HO4 VINNHOL LHOIIM 3dId

‘0T "9gd PIBPUEIS UBJLISWY 0} ULIOJUOD 10U OP 3S3UL 4| (1.2 0N ySY) speaiyL adid 10} pIepuelS uesuawy ay) UIM a9Uuepiodde

‘adid  AneaH-enx3, JO SSaUMDIUY YHM [2IRUSPI SSAUNOIYL [[eM |, ul Buipeaiyl ywiad Jou S80p SOT ¥ SG 9INPAYIS JO SSAUXIYL [[eM &
‘adid JyBiapn prepuels,, JO SSauX Iyl YIIM [ea1Uapl SSaUNDIY] [ ® ‘Aluo 08 pue O S8INPayYdSs Ul s|ge|rene Ajesauab are sfelslew asayl v

‘8|npayds o plep
-uess Jeinbas Aue 03 WIOUOD JOU Op SuoISUBWIP
ng s|iw adid Aq paonpold ale sazis anoge ayl

EvEZ [ GeT'c 896 [18L'T [€69T [90V'T [2TeT | Gel'l | 9060 8120 S29°0] 1€50 8EY'0] GLE'0 | evE0] 1820 052°0] 052°0] 8T2'0] £8T0[ Irem [ 09T
[PTE'6T] 0S2°2T| ¥90'9T[8Er T [¥T8'¢T | 88T IT [92T 0T | 0058 | €189 | 681G | EIe V| 8ev'E ¥29C|Gel'c | 6891 8EET| 09T'T| G180 ¥19°0| 99¥°0| @'l | Pauds
/€60 CTE0| 2¢TE0 16420 I"'em\ 290 | G/8T |0SLT | ¢9ST|BEV'T | 05T | G¢T'T | 000T | 2180 iem | ort
|928°'6T/052°8T [00S'9T [9/8 ¥ T|¥2T'€T| 00STT|[00S'0T| 062°8 | TO0'L ‘a1 |'peyos
ozr'zelsse€zls.e6T|26T 0T ‘a’l 2T8T| G29'T |00ST |GET | 81¢'T |€60T |000T | £v80| 8TL0| 2950] 00S0] 8Ev0 iem | ozt
9/€'02| 0S2'8T|000°LT |02 ST| POSET vT8'TT | 0SL 0T | ¥90'6] 68T L | 10SS| €95V | v29€ ‘a1 |payos
000t2 000 vz |00070zZ [0S 0T ‘ao TEGT|SLET [182T | 9ST'T|TE0'T | LE6'0 | E¥8'0 | 8TL0 | €650 irem | oot
86°02|052 6T |8EY'ZT |889'ST|BE6'ET | 92T 2T | ¥90'TT| ¥1€6 | 6EVL ‘a1 | payes
8TC T | GCL 1] T€0T |Z€60 | €780 0SL0 | 2890 | €650 005 v|CEV v | GLE v] LEE v| BIE v] O0E v| 92C v| 81C v] 00C v| 16T v] 62T v| VST v| LT v| e | 08
e e 0¢ oT 9ZIS 795 Tz | 0S2°6T] 8E6'ZT|92T 9T [VTE VT [00S2T [OLETT | ¥9G'6 | Ge9L | T9/°S| €18V | O28'€| ¥OEE| 006 | €¢ee | 666 1| 00ST| 8L2 1| 2660 2v2 0| 9vG 0| ‘a1 |PaYdS
896°0 | 5/8'0 | 2180 | 0S2°0| 959°0 | €650 | 2950 | 00S'v | 90v0 iem [ 09
NOgHVYD AYVANVLS-NON ¥90'22]052 02 |92€'8T | 005 9T|889YT | #1872 | 929 TT | 0SL'6 | E€18L ‘a’l_|payos
7890 €65°0] 2950[ 00S v | 8EV0| 9070 |eSIE0 |82l 0 [908Z 0] 8852 0 |8LEC 0]6922 0] 8912 0|8€0Z 0[e¥ST 0]aS¥T 0]e0VT 0[6EET O[6ETT 0| 60T O] IEM | OF
oz9z2 ¥81'8T|9/8'9T| 000'ST| ¥ZT €T 8E6'TT 020'0T 1862 | S90°9| L¥0'G | 920%| 8YS'E| BI0'E | 69v'2| 290°Z| OT9'T| 08E'T| 6v0'T| ¥28'0| 229°0| ‘Al |Pauds
G29 ¥ | G290] G290| S290] G290 S290 2950] 00S v | 00S v | BEV O [oSZE 0 |eSLE0| 0E€0] Z0E0| Z/C0 em | oe
0G.°0F |0SL 7€ |05 °2€ | 0SL 0€ |0S4°'82] 0S92 9.8'22| 000°TZ|000°6T |72TZT|0S2'ST |0SC'ET |060°2T |9ET'0T | 1/0°8 ‘a’l_|pewds
00Sv| 00Sv| 005 v]| 005 v]| 00Sv]| 005 v]| 005 v |eSLE 0 eSLE0|eGLE Q] CTE0 | 2T€0] 21€0| 0520] 05¢0] 0S¢0 em | oz
000 T¥ |000°SE | 000°EE | 000 TE | 000°62| 000°LZ| 000°SZ|05Z €2| 0S¢ 12|05 6T |9LELT|9LE ST |9LE'E€T |0G2 2T |05 0T | S2T'8 ‘a’l_|payos
ZTE0 | 2T€0 | 2T€0 [2T€0 |2Te0 |2T€0 PS2'0 0520 [0S20 [052°0 [0S20 | 052°0 irem | ot
9/€'GE| 9LEEE| 9LETE |9/€'62 | 92€7L2 | 9L€'SC POS €2 | 00STZ | 005 6T[00S"2T | 005 GT| 00S €T ‘a’l_|'peuos
(Sxx)
000'T | 000'T | S/80 | ¥98'0| 0SL'0| ¥,9°0| 9€9°0| 009°0| 2SS0 | 9€¥'0| 00V'0| Z8E'0| 8SE'0| 80£'0| 620 IIBM |Buons
enx3
05.°0T| 05.'8 | S/8'9 | L6877 | €907 | 2sT'€| 8zLz| 00€2| TLL'T | €05°T| 00T'T| 968°0| 665°0| vev'0| zsz0| a1 |egnoa
005" x | 00S'0| 00S'0| 00S'0 | 0050 |00S'0 | 00S'0 |00S'0 |00S0 |00S0 |00S0 | 00S'0 | 00S'0 | 00S'0 | 00S'0 | 0050 | ZEY'O| SLEO| LESO| BTE0| O0E0| 9.2°0 | 8TZ'0| 00Z'0| T6T'0| 62T°0 ¥ST'O| L¥T0| Iem mm_mﬁ%m
000°T¥ |000°'SE |000°EE [000°TE | 000°62]000°2Z | 000°5Z|000°€Z|000'TZ [000°6T [000°LT |000°ST [000°ET [0SL'TT | 0GL°6 | G29'Z | T9L'G| €18 | 928'€| ¥IE'E| 0062 | €€ | 6E6'T| 00ST| 8.2°T| £G6°0| er2 0| 9vs0| a1 | eax3
GLE | GLE0] GLE0] G/E0 | GLE0|GLED | SLEO0 |SLEO |SGLED |SLEO |GLEO | GLEQ | GLE0 | GLEO | G9E0| 20| 08¢ 0] 852 0| LEC 0] 9220] 912 0] €020 | ¥ST 0| ST 0| O¥T 0] EET0] €130] 60T 0] e | pre
052 Tv 052 SE | 052 €€ |0SZ TE | 052 62|02 L2 | 0S¢ S2|0S2 €2|0SC T2 0S¢ 6T 0S¢ LT |052'ST | 0SZ €T |000°2T [020°0T | 186'L | G909 | V0S| 9207| 8YS'E| 890 | 69¥'C | 2902 OT9'T| OSET| 6V0T| ¥28'0| 22¢90] ‘@'l |-Pueis
0002 |000°'9€ | 000 7€ [000°2E_| 000" 0€]000°8Z | 000'92 00072 00022 _|000"02 |000 8T [000°9T | 000 7T |0SL 2T |0GL 0T | G298 | Ge99| €95G| 005 7| 000 | 00S €] G/8C | G2€¢| 0061 099°T] GTET] 0S0T| 0¥80] 'O q
f44 9¢ e 4 0¢ 8¢ 9¢ e [44 (4 8T 91 1 1 0T 8 9 S v |¢tel € |¢tlc| ¢ |[CTT|vITT] T vIE Z/T | 9ZIs odid
ddld vOAd Pue T331S NOddVvO

00S" x| 00Gv| 00S'v| CEV'v| GLE v LEE v | BTIE v 00" v | 922 v| 8TC v| 002 v| T6T v | 64T v| VST v| LVT v||rem
0SL'TT| 0SL°6| G2¢9'L| T9L°G| €I8'1 9¢8'E| V9E€'E€| 006'C| €C€'¢| 6E6'T| 00S'T| 84C'T| LS6°0| ¢vL'0| 9¥S0] A’ S08
GLE %|@99€°0 |9CCE 0|08 0 |85¢ 0/9lEC'0 |9¢C0|g9T1C 0 |€0C'0|eVST 0 |gG7T 0|g01 0 |9EET 0|eETT 0 |@60T 0| |leM SOY

000°'¢T|0C0°0T| T86°/| G909 | .¥#0'S| 920V | 87¥S'€| 890°€| 69%'¢| 290'C| OT9'T| 08E'T| 6¥0'T| ¥¢8'0| ¢¢90| ‘Al
0G2'0] 8TC¢'0| 8TC'0] 88T'0] 88T'0] 88T°0] 08T'0| S9T°0| 8¥T'0| ¥YET'0O| YET'0] OCT'0| OZT'0| OCT'0| 0CT'0] 60T°0| 60T'0| 60T'0| 60T'0] €80°0| €80°0] Il OS0T

00SG°E€C|V9G'TC #9G°6T| ¥29'LT|¥29'ST|¥¢9' €T 06E'CT|0CV'0T | 62€'8] LG€'9| G6¢'G 09¢'v| 092°C| 09C'€| G€9'¢| LGT'C| ¢89'T| ¢v¥'T| L60°T| ¥88°0| ¥2.9°0] "A’l
B¢ 0] 8810 881 0] GOL 0 GOT 0] 9510 9510 Vel 0] 60T 0 6010 6010 £800] £800] £800] £800] G900| G900 G900| G900 G90 0] G90 0] M
€9G9'€C|¥29'T¢|¥E9'6T| 0L9'LT|0L9°ST|889°ET|BEY'CT |¢8Y'0T | L0¥'8| LOV'9| SYE'S| VEEV| VEB'E| VEE'E€| 60L°C| G¥C'C| 0LL'T| 0ES'T| S8T'T| 0¢6°0| OTL'0f "A’l | ©SS
000°%7¢|000°¢Z|000°0¢| 000'8T|000°9T|000'¥T 0SL'CT|0SL0T | G29'8| G¢9'9| €99'G| 00S'v| 000'v| 00S°€| G/8'¢| GLE'C| 006°'T| 099°'T| STIE'T| 0SO'T| OV8'0|'A'O

ve (44 0¢ 8T 9T 14 4" ot 8 9 S 14 AR € |21¢ [4 STIT| VT T vIE 2/T |8zIs |'payos

3did vIWNINVLIL B .O» AOT13LSVH 1331LS SSATINIVLS




Glossary

Alphanumeric Field

Arrow Keys

Asterisk

BACnet

CLR (Clear) Key

Cursor

Data Entry

An 8-character data entry field that allows you to specify a Site Name or a Security code.

Use the <Up, Down, Left and Right> Arrows to navigate through the Installation Menu in their
respective directions. The <Up or Down> Arrows allow you also to scroll through option list
items.

Refers to the marker used in the Installation Menu to indicate a current option list selection.
When you access an option list, you can move the asterisk with the <Up or Down> Arrows to
a new selection, then press <ENTER> to select the item.

BAChnet is a standard communication protocol for B uilding Automation and Contro/ Networks
developed by the American Society of Heating, Refrigerating and Air-Conditioning Engineers
(ASHRAE). The FST020 functions as a BACnet slave device on a BACnet MSTP RS485
network.

Use the <CLR> key to erase a numeric value or clear a selection from a multiple select
option list.

This refers to the highlighted text and the arrow cursor that you move via the arrow direction
when navigating through menus or menu cells.

Refers to data entered into a menu cell (either numeric or option list selection).

Datalogger Memory

FST020 IP65 NEMA 4X

Memory segment that stores data items logged during operation. You can view the
Datalogger contents either on-screen or transmit it to an external device via the RS-232
serial port. The amount of Datalogger memory depends on how many sites reside in Site
Storage memory.
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ENTER Key

Flow meter

Graphic Screen

Initial Makeup

Use the <ENTER> key to store a current numeric value or option list item.

Refers to the flow meter itself (the transmitter and sensors combined).

Refers to the integral display screen.

An internal process performed during installation, where the flow meter acquires its receive
signal and enhances other parameters for optimal operation at a site.

In-process Makeup

Installation Menu

Interface m/s

LAPTOT

Local Display

Menu
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An internal process where the flow meter recovers its Initial Makeup parameters after a fault
condition interrupts operation.

The flow meter’s overall menu structure. It allows you to define all aspects of operation for
the flow meter.

Refers to an alarm function that declares the passage of a liquid or gas interface by a
comparison of the relative sonic velocities of the two liquids or two gases.

Refers to a system function that freezes the Totalizer display, while the Totalizer continues to
update its registers.

Refers to the transmitter integral display screen.

Sub-sections of the Installation Menu that allow you to define specific operational functions
(e.g., RS-232 Setup).

FST020 IP65 NEMA 4X
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Menu Cell
A location within a menu where you define either a single numeric value or option list
selection that supports the Sub-Menu’s function. Certain view-only menu cells show
reference data appropriate to the current application.

ModBus
ModBus is an open protocol that has been in existence since 1980 and has become a de
facto standard for communication in supervisory and data acquisition applications. It uses
registers to address data which can be formatted in various types including, real, integer, &
binary (coils).

NEGFLOW
Totalizer mode for negative flow total only.

NETFLOW
Totalizer mode that combines positive and negative flow totals.

NOTOT

System function that disables the internal Totalizer.

Number Index

Computed sensor spacing index based on the estimated sonic velocity measurement. This
Index can not be overridden by installer.

Numeric Data

Refers to a value entered into a menu cell. An example would be the pipe outer diameter.

Numeric Entry

Refers to a number you type into menu cell that stores numeric data.

Numeric Keys

Use the Numeric keys to type a numeric value where appropriate.

OpSys ROM

The Read-Only-Memory that stores its basic operating instructions and permanent defaults.

FST020 IP65 NEMA 4X
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Option List

Parameters

POSFLOW

Register

Sensor

Site Name

Site Setup

Lists of options presented at menu cells that allow you to select either a single item or
multiple items (depending on the function that the menu cell controls).

Refers to value (either numeric or list selection) stored in a menu cell.

Totalizer mode for positive flow total only.

Refers to a memory location used by the flow meter to store data such as the flow total, etc.

Refers to entire spool piece in some instances. Flow sensors that the flow meter uses to
measure the flow rate. Also called transducer and abbreviated as Xdcr.

A user-entered name that the flow meter associates with a stored Site Setup. You retrieve a
particular Site by selecting its name from a site name list.

A collection of parameters used by the flow meter to service a specific site (or location). The
flow meter allows you to store several independent Site Setups.

Site Storage Memory

Spacing Index

Spacing Offset
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Section of RAM allocated for permanent data storage. This memory segment stores inactive
site setups (including a backup of active site). The flow meter’s Site Setup storage capacity
depends on the dynamic memory allocation as dictated by each application. In addition, the
flow meter uses Site Storage Memory to store configurable operating parameters such as
pipe, liquid or gas tables.

Refers to the Number Index used by the flow meter to determine the space between the
upstream and downstream sensors on clamp-on systems.

Fixed sensor offset assigned by the flow meter. This can be overridden by the installer.

FST020 IP65 NEMA 4X
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TOTCNT

Transducer

Vaer

Vps

Vs

FST020 IP65 NEMA 4X

A Totalizer pulse count function used for Batching or Sampling.

Also known as sensor.

The flow meter’s aeration percent output.

The sonic propagation velocity of a pipe.

The sonic velocity of a liquid or gas.
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CE marked equipment, 11
CE-mark, 11
Customer Support Hotline, 107

D

Decontamination, 108
Device inspection, 7

H

History, 7
Hotline, 107
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L

Lithium batteries
Safety, 12

M

Maintenance, 107

R

Repair, 107
Return procedures, 108

S

Safety notes, 9

Service, 107, 108

SmartSlew, 86

Support, 108

Symbols, (Refer to warning symbols)
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Time Average, 86

w
Warning symbols, 10
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