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Additional Information

Notice:

This manual does not contain all the information required to operate and maintain
the product. Refer to the following manuals for other required information.

3300 System Overview (Part Number 80171-01)

3300 System Installation Instructions (Part Number 80172-01)
3300 System Troubleshooting (Part Number 80173-01)
3300/12 Power Supply (Part Number 89602-01)

3300/03 System Monitor (Part Number 89604-01)

Allen-Bradley Data Highway / Data Highway Plus Protocol and Command
Set, 1770-6.5.16-November 1988

Gould Modbus Protocol Reference Guide, PI-MBUS-300 Rev B January
1985
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3300 System SDI/DDI Firmware Upgrade Kit (Part Number 104007-01)

Product Disposal Statement
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in control of the product at the end of its life or at the end of its use, are solely
responsible for the proper disposal of the product. No person, firm, corporation,
association or agency that is in control of product shall dispose of it in a manner that is
in violation of any applicable federal, state, local or international law. Bently Nevada LLC
is not responsible for the disposal of the product at the end of its life or at the end of its
use.

Symbols
The following figure shows the special symbols used in the 3300 manuals to show the
actions a reader will use to follow instructions:
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1.1 Data Interface Overview

The Serial Data Interface (SDI) and Dynamic Data Interface (DDI) are two distinct microprocessor
interfaces between a host system and a 3300 rack. The Serial Data Interface collects static data
and status values from the monitors within the rack. By using proper third party software, the
values obtained from the rack can be viewed and stored. The Serial Data Interface connects
the rack to an Allen-Bradley computer or Honeywell monitor system. The Dynamic Data
Interface allows a host computer using TDM 2 software to obtain static data, status values, and
steady state dynamic data from the buffered transducer outputs of the monitors within the rack.

The SDI and DDI are options available with the 3300/03 System Monitor. The SDI and DDI are
located within the System Monitor slot of the 3300 rack. The DDI option also includes the SDI
option, but the SDI is available as a separate option. The system can function simultaneously as
a SDI and DDI.

1.1.1 Manual Overview

STRUCTURE

This manual covers installation and configuration of both the SDI and DDI. If your system has
only the SDI, ignore the sections and references to DDI. If your system has only the DDI, follow
the SDI installation section, but do not configure the SDI options.

NUMBERING CONVENTIONS

The base of all numbers in this manual is 10 unless otherwise noted. The text "Hex" follows
numbers presented in hexadecimal format. "Bin" designates binary numbers.

NOTE: All pictorial diagrams showing data as it would appear on a Protocol/Line Analyzer are
in Hexadecimal. See Query and Response messages on page 62 as an example.
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1.2 Serial Data Interface Functions

The Serial Data Interface (SDI) is a communications processor that gathers and stores values for
static data values and monitor status from each monitor within its rack. The SDI sends the stored
values after receiving a request for the value from a host computer system. It can function
concurrently with Dynamic Data Interface (DDI).

1.2.1 Modes Of Operation

The SDI communicates with each of the monitors within the rack using a serial communications
link. If the DDI is not installed, the SDI will automatically configure itself on reset or power-up. It
will then step through the monitors collecting data and status from each monitor. If DDI is
installed, the SDI obtains the same values through the DDI and does not directly access the
monitors.

1.2.2 Protocols

The SDI supports the Allen-Bradley DF1 and Modicon Modbus protocols. The interface can
transmit over RS-232 or RS-422 physical link connections at baud rates up to 19.2k. Racks can be
daisy chained together when using Modicon Modbus. The rack to rack communication across the
daisy chain is always RS-422. Set the SDI jumpers to RS-422 for all but the first rack in the daisy
chain. Allen-Bradley DF1 does not permit daisy chaining of racks.

Note: The maximum number of racks which can be daisy chained is dependent on the Baud

Rate Used.
Baud Rate Maximum number of racks which can daisy
chained using Modicon Modbus
19200 24
9600 48
4800 96
2400 192
1200 255
1.2.3 Data

The SDI collects a variety of information from each of the monitors in the rack. The SDI can send
up to 16 static values for each monitor slot including fast trending on proportional data, GAP,
channel status, and alarm status. When using Modicon Modbus, the SDI can also send the host
computer the monitor setpoint values. The SDI can obtain only static data; to collect dynamic
data from the rack requires the Dynamic Data Interface and TDM 2 software.
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1.2.4 Options

The communication channel of the SDI is flexible. By using jumpers, you can set baud rate, device
address, error checking, parity, stop bits, modem control, and protocol.

1.3 Dynamic Data Interface Functions

The Dynamic Data Interface (DDI) is a data collector and a communications processor that
performs dynamic sampling on the buffered transducer outputs of each of the monitors. The DDI
also collects values for static data and monitor status directly from the monitors in the rack. The
DDI can store data and send it to a Bently Nevada TDM 2 host computer system for storage,
trending, and vibration diagnostics.

1.3.1 Communications

DDl can communicate with the host computer by using a RS-232 or RS-422 physical
communications link. The maximum baud rate for RS-232 is 19.2K and the maximum baud rate
for RS-422 is 38.4K.

Up to 12 DDIs can be daisy chained together to one host computer. Each of the DDIs must have
a unique address. The daisy chain connection between DDIs is always a RS-422 link. All the racks,
except the first rack, must be jumper configured for RS-422.

1.3.2 Data

The DDI samples steady state dynamic data from the buffered transducer outputs of each of the
monitors. The interface digitizes the data and stores it in processor memory. The DDI performs
both synchronous and asynchronous sampling on each channel of a monitor with a buffered
transducer output.

Synchronous sampling consists of 8 shaft revolutions, with 32 samples per shaft revolution. The
DDI takes synchronous data with reference to a Keyphasor signal. The host sets which
Keyphasor to use with each monitor. If the rack loses the Keyphasor, sampling can switch to
another Keyphasor or a simulated Keyphasor. The host uses synchronous data to generate time
base and orbit displays with phase information.

Asynchronous data consists of 1024 samples per channel. The host uses asynchronous data to
generate a 400 line spectrum plot. The host sets the sampling rate to correspond to the
frequency span needed to generate the spectrum.
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The interface will measure the gap of each channel during synchronous sampling. The gap
measurement has 12 bit resolution, and the DDI stores it as a static value.

The host computer can configure DDI to freeze sampling for all monitors assigned to a
Keyphasor® and/or an associated Keyphasor when an alarm event occurs. The DDI will inhibit
sampling for the alarmed monitors until the host computer issues a sampling resume command.
The host computer can configure the DDI to continue sampling instead of freezing when an
alarm event occurs. Valid alarms for freezing data are Alert or Danger.

The DDI obtains values for static data and alarm status directly from the monitors through a
dedicated serial link. The interface collects the static values every 5 seconds and alarm status
every second.

1.3.3 Keyphasor Transducers

The DDI can use any of four Keyphasor transducers to collect synchronous dynamic data. The
DDI supports a Keyphasor operating range of 60 to 30,000 rpm, and can use any of the four
Keyphasor transducers to sample the data from any monitor. The DDI measures the speed of all
active Keyphasor signals at the start of sampling and stores the speed as a static value. The DDI
also provides a simulated Keyphasor with a 5 rpm resolution. The interface can use a simulated
Keyphasor to replace a missing Keyphasor. The DDI will flag a Keyphasor as invalid if its speed
changes by more than +12.5% between revolutions.

1.3.4 Event List

The DDI maintains a rack event list. The interface will place any of the following events to the
event list when the event occurs:

Change in Alert Alarm status,

Change in Danger Alarm status,

Change in Channel OK status,

Change in Monitor OK status,

Change in Channel Bypass status,

Channel turns on or off,

Change in Danger Bypass status,

Trip Multiply turns on or off,

Activation or deactivation of Power Up Inhibit,

Change in Monitor Abort status,

Monitor enters or leaves Set Point Adjust Mode,
Monitor enters or leaves Calibration/Program Mode,
Monitor has stored Self Test Error Codes,
Communication with the monitor is lost or gained, and
Monitor configuration does not match monitor in rack.

The DDI transmits the event list to the host when the host computer requests the list. The events
are time stamped by the DDI. After the DDI obtains an acknowledgement that the host has
received the event list, the DDI clears the event list from memory.
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1.3.5 Fast Trend

The DDI can fast trend all static data values. The DDI gets a new set of static data every 15
seconds and stores up to 40 samples (the last ten minutes of data).

1.3.6 Modbus Protocall Message Response Times

The SDI and DDI will collect and store static and Alarm Status data from the monitors, according
to the following rate:

Type of Data Collection/Storage Rate
Static Data Every 5 seconds
Alarm Status Every 1 second
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2. Configuring the Data Interface

2.1 Disassembling the System Monitor

To install or set the options on either the Serial Data Interface or the Dynamic Data Interface, first
remove the System Monitor from the rack. The only tool you need is a screwdriver.

ﬁ CAUTION

Improper rack operation may

occur.
Power down rack when %
installing or removing a

monitor.

1. Loosen the screws on the
front panel and pull the
System Monitor out from the

rack.
2. Remove the side cover by pinching the G \
rotruding tip on each of the 4 standoffs. er o sk
p gtp Bl AV ‘
Side
— Cover
) Standof
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2.1.1 Data Interface Removal

3. Remove the
Dynamic Data
Interface circuit
board by pinching
the protruding tip on each of the 4

standoffs and gently prying the Front Panel Dynamic Data Interface
Dynamic Data Interface circuit board 4 Asserbly CIFCU@ Board
away from the Serial Data Interface. &4 H /
Mo 1°J ) o L
NOTE:This step is required only if the unit is ol %
a DDI. - j_ il
m)
A=t
ki n
M WARNING 10 i
The I.C. number U12 on the % I
SDI circuit board contains I A A ]
. . . =4 o]
lithium. Breaking open the | [V 1
.C. may expose lithium. Serial Data Interface System Monitor
Improper handling of Circuit Board Cirouit Board
exposed lithium may cause
injury.
Front Panel Serial Data Interface
# Assembly Circuit Board
e !
4. Remove the Serial Data Interface I DO = ooy
circuit board by gently prying it away m i D
from the two mating connectors and [ | [
4 standoffs on the System Monitor i
circuit board. i 1 }
1 [l -
d1 |5 i
q "\8% N
01 (=8
10 ke § ﬁ i
e loo 0-[@
L

Syster Monitor Circuit Board
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2.1.2 Front Panel Removal
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2.2 Data Interface Options

The Serial Data Interface and the Dynamic Data Interface have several jumper-programmable

tions.  Ch th - .
options by removing and | ° g
hen i Ili he j
on both the SDI and bDI O
circuit boards. ]

W30 w3 W32 W33 W34 W3
2.2.1 Serial Data E 5 5 5 5 5
Interface Pde Foo b9 19 kg b
Circuit Board B0 B0 bbb Ebbdn ssuzsess
o)
Part Number 87870-01 8
8 £58%
i it

oo

:

o L) o
1
2.2.2 Dynamic Data
Interface
Circuit Board
Wi -
Part Number 87880-01 y ope S
or 140514-01 e L
e 3
e
e 63 228 EEEEELER
Wi7 [og
A i o

10
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2.2.3 Data Interface Operation Mode Option

To set the mode of operation for the SDI and DDI, remove the jumpers from headers W4 and W5
on the SDI circuit board. Install the jumpers as specified in the following table.

Table 1. Operation Mode

INSTALL JUMPERS REMOVE JUMPERS
Use External Data Manager None W4 & W5
SDI Enabled W4 None
SDI Disabled None W4
DDI Enabled* W5 None
DDI Disabled None W5

* To use this option the DDI board must be installed in the System Monitor.

2.2.4 Device Address Option

The Serial Data Interface and Dynamic Data Interface have the same communication channel
address. To set the address remove the jumpers from W33A through W33H on the SDI board. Set
the address in binary. Install a jumper for a 1 and remove a jumper for a 0. W33A corresponds to
the least significant bit and W33H corresponds to the most significant bit. To set the address to
37 (100101 Bin) a jumper would be installed on headers W33A, W33C and W33F. The following
table gives examples of address options.

Table 2. Address Option Examples

ADDRESS W33A | W33B | W33C | W33D W33E W33F | W33G W33H
1* Install Remove Remove Remove Remove Remove Remove Remove
2 Remove Install Remove Remove Remove Remove Remove Remove
3 Install Install Remove Remove Remove Remove Remove Remove
4 Remove Remove Install Remove Remove Remove Remove Remove
5 Install Remove Install Remove Remove Remove Remove Remove
15 Install Install Install Install Remove Remove Remove Remove
32 Remove Remove Remove Remove Remove Install Remove Remove
100 Remove Remove Install Remove Remove Install Install Remove
200 Remove Remove Remove Install Remove Remove Install Install
255 Install Install Install Install Install Install Install Install

* Unit shipped with this option selected.

11
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2.2.5 Unused Jumpers
The option headers W1, W3, W30A through W30H, W31H, W32G, W32H, and W34A through

W34H are not used. Remove the jumpers from these headers to ensure correct operation.

2.3 Setting Options on the Serial Data Interface

2.3.1 SDI Communication Protocol Options
To set the communication protocol for the Serial Data Interface (SDI), remove the jumpers from

headers W22 through W29 on the SDI board. Install the jumpers as specified in Table 3.

Table 3. SDI Communication Protocol Options

PROTOCOL INSTALL JUMPERS REMOVE JUMPERS
RS-232* W26, W27, W28 and W29 W22, W23, W24 and W25
RS-422 W22, W23, W24 and W25 W26, W27, W28 and W29

* Unit shipped with this option selected.

NOTE:RS-232 cannot be used for rack to rack communication. RS-422 must be used to daisy

chain racks together.

12
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2.3.2 SDI Communication Channel Termination Options

Terminate the communication channel on the last rack and first rack of the daisy chain;
otherwise, noise may be interpreted as a message. To set the termination, remove the jumpers
from headers W10 through W13 on the SDI board. Install the jumpers as specified in Table 4.

Table 4. SDI Communication Channel Termination Options

SINGLE RACK SYSTEM USING. .. INSTALL REMOVE
JUMPERS JUMPERS
RS -232* W10, W11 None
W12, W13
RS - 422 W10, W11l W12, W13
OR
First Rack Center Racks (This applies Last Rack
Multiple if you have more than two
. racks)
Rack with ..
Install Remove Install Remove Install Remove
Jumpers Jumpers Jumpers Jumpers Jumpers Jumpers
RS-232 on the W12,W13 W10,W11 NONE W10,W11 W10,W11 W12,W13
1st Rack W12 W13
RS-422 on the NONE W10,W11 NONE W10,W11 W10,W11 W12,W13
1+t Rack W12,W13 W12,W13

* Unit shipped with this option selected.
To select RS-232 or RS-422 on the SDI to Host link requires installation or removal of jumpers on

the Power Input Module (PIM) in addition to those described above.

These jumpers select

whether DCOM or ICOM is routed to the appropriate pins on the SDI HOST connector. The PIM is
shipped from the factory configured for RS 232. The jumper option is shown below.

JUMPERS LOCATED ON THE POWER INPUT MODULE

Communications SDI HOST

Protocol Install Remove
RS 232 WI1A W1B

RS 422 W1B W1A

13
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2.3.3 SDI Baud Rate Options

To set the SDI baud rate, remove the jumpers from headers W32A through W32D on the SDI
board. Install the jumpers as specified in Table 5.

Table 5. SDI Baud Rate Options

BAUD RATE INSTALL JUMPERS REMOVE JUMPERS
19.2K W32D W32A, W32B & W32C
9.6K* W32A, W32B &W32C W32D
4.8K W32B &W32C W32A &W32D
2400 W32A &W32C W32B &W32D
1200 W32C W32A, W32B & W32D
600 W32A &W328B W32C &W32D
300 W32B W32A, W32C &W32D
150 W32A W328B, W32C & W32D

* Unit shipped with this option selected.

14
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2.3.4 SDI Communication Options

To set the various communication options for the SDI communication channel, remove the
jumpers from headers W35A through W35G, W32E, and W32F on the SDI board. Install the
jumpers as specified in Table 6.

NOTE:

Table 6. SDI Communication Options

OPTION INSTALL REMOVE
JUMPERS JUMPERS
Cyclic Enabled* W35A None
Redundan
cy Check Disabled None W35A
Modem Enabled W35D None
Disabled* None W35D
Parity Even* None W35B & W35C
Odd W358 W35C
None ** W35C W358
Stop Bits One* None W35E
Two ** W35E None
Protocol Modbus* None W35F & W35G
Allen- W35F W35G
Bradley
Number BCD *** W35H None
Format
Hexadeci None W35H
mal*
Time Outs 3 Bytes* None W32E & W32F
10 Bytes W32E W32F
25 Bytes W32F W32E
50 Bytes W32E &W32F None

*  Unit shipped with this option selected.
** |f Parity = "NONE", then Stop Bits must = TWO". This is a Modican ModBus requirement.
*** BCD is used only with Allen - Bradley Protocol.

If modem is selected the maximum baud rate is 9600.
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2.4 Setting Options on the Dynamic Data Interface

2.4.1 DDI Communication Protocol Options

To set the communication protocol for the Dynamic Data Interface (DDI), remove the jumpers
from headers W14 through W21 on the SDI circuit board. Install the jumpers as specified in Table
7.

Table 7. DDI Communication Protocol Options

PROTOCOL INSTALL JUMPERS REMOVE JUMPERS
RS-232* W14, W15, W16 and W17 W18, W19, W20 and W21
RS-422 W18, W19, W20 and W21 W14, W15, W16 and W17

* Unit shipped with this option selected.

NOTE:RS-232 cannot be used for rack to rack communication. RS-422 must be used to daisy
chain racks together.

2.4.2 DDI Communication Channel Termination Options

Terminate the communication channel on the last rack and first rack of the daisy chain;
otherwise, noise may be interpreted as a message. To set the termination remove the jumpers
from headers W6 through W9 on the SDI board. Install the jumpers as specified in Table 8.

Table 8. DDI Communication Channel Termination Options

SINGLE RACK SYSTEM USING. .. INSTALL REMOVE
JUMPERS JUMPERS
RS -232* w8, W9 None
W6, W7
RS - 422 w8, W9 wWe, W7
OR
First Rack Center Racks (This applies if Last Rack
Multiple Rack you have more than two
. racks)
with....
Install Remove Install Remove Install Remove
Jumpers Jumpers Jumpers Jumpers Jumpers Jumpers
RS-232 on the 1st W6 W7 W8 W9 NONE W6 W7 W8 W9 W6 W7
Rack W8,W9
RS-422 on the 1st NONE W8 W9 NONE W6,W7 W8,W9 W6,W7
Rack W6,W7 W8,W9

* Unit shipped with this option selected.
To select RS - 232 or RS - 422 on the DDI to Host link requires installation or removal of jumpers
on the Power Input Module (PIM) in addition to those described above. These jumpers select
whether DCOM or ICOM is routed to the appropriate pins on the DDI HOST connector. The PIM is
shipped from the factory configured for RS 232. The jumper option is shown below.
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JUMPERS LOCATED ON THE POWER INPUT MODULE

Communications DDI HOST
Protocol
Install Remove
RS 232 W1C W1D
RS 422 W1D W1C

2.4.3 DDI Modem Option

To use a modem with the DDI, install a jumper in header W31G. For no modem, remove the
jumper. If the jumper is installed, the DDI's parity is set to none; otherwise, the parity is even.

2.4.4 DDI Baud Rate Options

To set the DDI baud rate, remove the jumpers from headers W31A through W31D on the SDI

board. Install the jumpers as specified in Table 9.

Table 9. DDI Baud Rate Options

BAUD RATE INSTALL JUMPERS REMOVE JUMPERS

38.4K W31A &W31D W31B &W31C

19.2K W31D W31A, W31B &W31C
9.6K* W31A, W31B &W31C W31D

4.8K W31B &W31C W31A &W31D

2400 W31A &W31C W31B &W31D

1200 W31C W31A, W31B & W31D
600 W31A &W31B W31C &W31D

300 W318B W31A, W31C &W31D

150 W31A W31B, W31C & W31D

* Unit shipped with this option selected.
NOTE: The 38.4K option is valid only when using RS-422 communications.
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2.4.5 DDI Time Outs Options

To set the DDI time out options, remove the jumpers from headers W31E and W31F on the SDI

board. Install the jumpers as specified in Table 10.

Table 10. DDI Time Outs Options
TIME OUTS INSTALL JUMPERS REMOVE JUMPERS
3 Bytes* None W31E &W31F
10 Bytes W31E W31F
25 Bytes W31F W31E
50 Bytes W31E &W31F None

* Unit shipped with this option selected.

2.5 Setting Options for Keyphasor® Conditioning
2.5.1 Keyphasor Triggering Edge Options
To set the edge of the Keyphasor signal that initiates sampling, remove the jumpers from

headers W21 through W28 on the DDI board. Install the jumpers as specified in Table 11.

Table 11. Keyphasor Triggering Edge Options

Keyphasor INSTALL REMOVE

TRIGGER EDGE JUMPERS JUMPERS
Keyphasor 1 Falling* 1] o ['1 w21 W25
Rising Lt o +[ W25 w2l
Keyphasor 2 Falling= 1] o |1 W24 w23
Rising L+o F[ wes Wed
Keyphasor 3 Falling* 1] o ['1 W26 W22
Rising IRERE waz W26
Keyphasor 4 Falling* 1] o ['1 w27 w28
Rising Lt o +[ wes wez

* Unit shipped with this option selected.

NOTE:If the Keyphasor signal is produced by a protrusion, set the triggering for a rising edge;
otherwise, set the triggering for a falling edge.
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2.5.2 Keyphasor Threshold Options

To set manual or automatic threshold for Keyphasor signal conditioning, remove the jumpers
from headers W1, W5 through W7 and W11 through W14 on the DDI board. Install the jumpers
as specified in Table 12.

Table 12. Keyphasor Threshold Options

THRESHOLD INSTALL REMOVE

JUMPERS JUMPERS
Keyphasor 1 Manual W12 w11
Automatic* W11 W12
Keyphasor 2 Manual W13 W14
Automatic* W14 W13
Keyphasor 3 Manual W5 W1
Automatic* W1 W5
Keyphasor 4 Manual W7 W6
Automatic* W6 W7

* Unit shipped with this option selected.

NOTE:If manual threshold is selected, use the section titled Keyphasor Threshold Adjustment to

adjust the Keyphasor threshold.
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2.5.3 Keyphasor Hysteresis Options

To set the hysteresis level to use for Keyphasor signal conditioning, remove the jumpers from
headers W2 through W4, W8 through W10, and W15 through W20 on the DDI board. Install the
jumpers as specified in Table 13.

Table 13. Keyphasor Hysteresis Options

Keyphasor HYSTERESIS INSTALL REMOVE
-24V -18V
1 0.2 0.16 W9 w8 & W10
0.5* 0.42 w8 W9 & W10
1.25 1.0 W10 W8 & W9
2.0 16 None W8, W9 & W10
2 0.2 0.16 W16 W15 & W17
0.5* 0.42 W15 W16 & W17
1.25 1.0 W17 W15 & W16
2.0 1.6 None W15, W16 &W17
3 0.2 0.16 W4 W3 & W2
0.5* 0.42 W2 W3 & W4
1.25 1.0 W3 W2 & W4
2.0 16 None W2, W3 & W4
4 0.2 0.16 W19 W18 &W20
0.5* 0.42 W18 W19 &W20
1.25 1.0 W20 W18 & W19
2.0 16 None W18, W19 & W20

* Unit shipped with this option selected.

NOTE: The amount of hysteresis in the Keyphasor conditioning circuit is dependent on the level of
the transducer voltage supply. To determine the supply level on your system consult the
power supply manual.
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2.6 Data Interface Installation

Before installing the SDI and DDI, set the options as described in the sections titled Setting
Options on the Serial Data Interface, Setting Options on the Dynamic Data Interface, and Setting
Options for Keyphasor Conditioning.

A WA R N I N G SUPPORTS

The I.C. number U12 on the SDI SYSTEM MONTER

circuit board contains lithium.

Breaking open the I.C. may 3O

expose lithium. Improper =R e

handling of exposed lithium ®

may cause injury. g
®

1. Install the Serial Data Interface by attaching the e ast

SDI circuit board to the four small post and the L

two mating connectors on the System Monitor —

Boord SUPPORTS C o BO{KRSDd )
@ (Component Side

2. In the Dynamic Data Interface by attaching the DDI circuit board to the four large posts on
the System Monitor and the mating connector on the

SDlI circuit board. SUPPORTS -
. . . . SYSTEM MONITOR
NOTE: This step applies to only DDI units. For SDI units
skip to step 3. ok

d
d
INTERFACE.
e

f

.\\

=,,
i

DDI BOARD
@ SUPPORTS (Non-Component Side)
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3. If you are upgrading to a SDI or DDI, the front panel must be replaced with the new front
panel in the upgrade kit.

RETANNG  SPRING WASHER  SLIDING
SCREW & / STANDOFF /

=[]

&

TPI9

V3 J4
I
&3

A N

q sow
d :]: vy, © sV
[ vy, © +VRH ;"L
[ e
[ w.:© “REF
o W =]
il

RIBBON CABLE

4. Attatch the new cover by connecting the cover stand-offs to the SDI board.

SDI BOARD

SYSTEM MONITOR

,:S, 3300103

SYSTEM MONITOR
ERTAL DATA INTERFACE

DATA  INTERFACE OK
SUPPLES OK

TRP MULTIPLY

|SETPONT ADUUST!

OJ !
RESET
DDI BOARD /) COVER
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2.6.1 Rack Configuration

The SDI and DDI must be configured according to what monitors are located within its rack. The
method used depends on which of the data interfaces are active.

The SDI and DDI will automatically configure themselves when the rack is powered up or if the
self test is run (see next page). The DDI configuration is set for testing purposes. The DDI is
configured by the user through the host software. If both the SDI and DDI are functioning, both
interfaces use the DDI configuration.

2.6.2 Adding A New Monitor In The Rack

If you add a new monitor to the rack, configure the data interfaces for the monitor. The rack will
be reconfigured by initiating a self test for the SDI or by using the host software for DDI.
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2.6.3 Initiate Self Test

The SDI and DDI will run a self test upon power up or reset. To initiate a self test, execute the
following steps.

Unscrew the two screws on the front of
the System Monitor and move the front
panel to the left.

Insert a screwdriver into the unit and
short across the header until all the LEDs
turn on. The LEDs should all come on
within 5 seconds.

Remove the screwdriver from the unit.
The unit will execute 7 different selftests.
As each test is completed, its
corresponding LED will go off. If a test
fails, the LED for that test will remain on
and the Data Interface LED on the front
panel will go off (see next page). The LEDs
should go off from the top down. After the
upper seven LEDs have turned off, LED 8
will flash for approximately 50 seconds
while the SDI and DDI configure for the
rack. All eight LEDs will then flash on and
off in unison. At this time, the data
interface has started collecting data and
is ready for the host to configure the DDI.

O

o
D
D
0
0

NIGACASAGAUIGAUAWIIji

Ar
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2.6.4 Error Codes

Each of the top seven LEDs represents one of seven separate self tests performed by the
instrument. The following table states what self test is represented by each LED and what action
to take if a test fails. LED 1 is the uppermost LED.

Table 14. Self Test LEDs

LED SELF TEST NAME EFFECT OF ERROR RECOMMENDED
ACTION

1 RAM Neither SDI nor DDI can function. Replace SDI board.

2 ROM Neither SDI nor DDI can function. Replace SDI board.

3 +14V Supply and Signal DDI will not collect dynamic data. Replace DDI board.*
Conditioning

4 Reference Frequencies and DDI will not collect dynamic data. Replace DDI board.*
Frequency Multiplier IC

5 Sampling Logic and Keyphasor DDI will not collect dynamic data. Replace DDI board.*
Tag

6 Communication Channels Neither SDI nor DDI can function. Replace SDI board.

7 Timers Neither SDI nor DDI can function. Replace SDI board.

8 Unused

*

The problem is probably on the DDI board, but there is a chance that the problem is on the SDI board. If
replacing the DDI board does not fix the problem, then replace the SDI board.

If the unit is configured only for SDI operation, self tests 3, 4, and 5 are invalid and will not be
executed even if the DDI board is installed. If LEDs 3,4,and 5 are on and only the SDI board is
installed check to see if a jumper is on the W5 header of the SDI board. If the jumper is installed
remove the jumper.
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2.6.5 Keyphasor Threshold Adjustment

If you select manual threshold
for Keyphasor conditioning, use
the following procedure to set
the threshold. The procedure
shown is for the Keyphasor 1
conditioning circuit; use the
same procedure for all four
Keyphasor conditioning circuits.

1. Unscrew the front panel of
the System Monitor and
move the panel to the
right.

THRESHOLD
ADJUST

"

DIGITAL COMMON

THRESHOLD
VOLTAGE

CONDITIONED
Keyphasor
SIGNAL

{
{

EN NN

(}(W”UWW%UWMUMUHMHUQQNND{W

EN N N N

|

(j’ 3300/03

SYSTEM MONEOR
SERIAL DATA INTERCACE
DYNAMC DATA INTERRACE]

OJOROJO)

DATA INTERFACE OK
O
SUPPLIES OK
TRP MULTPLY

A
| SETPONT ADJUST%

L L

[

RESET
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2. Connect the common cable of an
oscilloscope to the digital common test point
(DCOM) and the signal probe of the oscilloscope to
the test point for the conditioned Keyphasor signal
(KPH1).

3. Connect the common cable of a voltage
meter to the outer conductor of the BNC
connector for Keyphasor 1 (K@1) and the
positive lead to the test point for the
threshold voltage (THRESHOLD 1).

4. Turn the threshold pot fully
counterclockwise, and then turn the pot
clockwise until a pulsed waveform appears
on the oscilloscope. Measure and record the
threshold voltage at this point.

Threshold Adjust—

OSCILLOSCOPE

VOLTMETER

Digital
Common™~~

Threshold—

Voltage

Conditioffed

oll» 666

o

o@

RO)x

o

@
sea

[

[e>ie)
zasa@

DYNAMIC, DATA INTERFACE

DATA INTERFACE OK

SUPPLIES OK
TRIP MULTIPLY

[SETPOINT ADWUST !

O

J

RESET
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5. Continue turning the threshold
potentiometer (THRESHOLD 1) until the pulsed
waveform is lost. Measure and record the
threshold voltage at this point.

6. Calculate the half way point between
the two voltage readings taken in steps
4 and 5. Adjust the threshold to the half
way point.

Threshold Adjust—

OSCILLOSCOPE

oD OO0

o
@ u
amano o
e S El
BEE =
» o

Qs
.

VOLTMETER

Digital
Common™~

Threshold—
Voltage

Conditioffled —

m (T T T T SEsE

DATA INTERFACE OK

O
SUPPLIES 0K
O
TRIP MULTIPLY
O

|SETPOINT ADJUST ‘

O
L

RESET

)
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3. Connecting Cables

3.1 Introduction

This section describes how to connect the SDI to the host computer system. The diagrams for the
cables used in this section are located in the section called CABLE DIAGRAMS. Be sure to set the
jumpers for SDI and/or DDI communications channels as described in the Options section. Verify
that the communication options are correctly set on the Power Input Module (PIM). (Refer to the
Power Supply manual for the PIM option configurations.)

This section is divided into five parts. Each part corresponds to a different wiring configuration
used to connect the SDI or DDI to the host system.

SECTION HOST SYSTEM
31 Allen-Bradley 1770-KF2
3.2 Allen-Bradley 1771-KE or 1785-KE
33 Honeywell PLC® Gateway or Data Highway Port
34 Dynamic Data Interface Cabling

NOTE: The part numbers for the cables shown in the following sections have been abbreviated to

simplify the drawings. For a complete part number consult the CABLE DIAGRAMS
section of the manual.

3.2 Test Package

Bently Nevada offers a test package to verify the SDI connections and protocol settings. The
package name is SDI/SI Test Package, part number 101209-01 for 5% in disks and 101209-02 for
3% in disks. Call your local Bently Nevada Corporation representative to order this package.
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3.3 Cable Connection to Allen-Bradley 1770-KF2

Communications Module

The 1770-KF2 is a stand alone communication interface which provides a RS-232C or RS-422A
link between asynchronous devices and an Allen-Bradley Data Highway or Data Highway Plus

communications network.

With the KF2 module, either RS-232C or RS-
422A may be used. If RS-232C is selected,
connections between the KF2 and the Power
Input Module (PIM) should be made with cable
part number 89968. If RS-422A is specified,
use cable part number 89970. Connect the
cable to the SDI HOST connector on the PIM.

The maximum cable length for RS-232C is 100
feet (30.5 metres). The maximum cable length
for RS-422A is 4000 feet (1219.2 metres). Use
the RS-422A interface whenever possible.

NOTE: Since the Allen-Bradley
protocols are full duplex, only
one 3300 rack may be
connected per KF2 module.

ALLEN BRADLEY
1770-KF2

| GHWAY OR
I GHWAY PLUS

USER SELECTEC
RS-232C OR RS
COMMUN I CAT ION
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3.4 Cable Connection to Allen-Bradley 1771-KE or 1785-

KE Communications Modules

Both the 1771-KE and the 1785-KE are designed to be installed in an I/0 chassis. A 1771-KE
provides an interface between a RS-232C communication link and an Allen-Bradley Data
Highway Communication link. A 1785-KE provides an interface between a RS-232C
communication link and an Allen-Bradley Data Highway Plus communication link.

Connect the Allen-Bradley module to the PIM using cable part number 89969. Connect the cable
to the SDI HOST connector on the PIM. The 89969 cable is available in lengths of 10, 25, 50 and
100 feet (3, 7.6, 15.2 and 30.5 meters). When distances beyond 100 feet are required, install a
pair of modems in the communications link.

NOTE: Since the Allen-
Bradley protocols

are full duplex, 1771 KE OR A-B PLC 1/0 CHASSIS
only one 3300 1785 KE

rack may be TR HlEHAY 98

connected per KE |

module.

RS-232 COMMUNICAT IONS

L INK
CABLE e

89968
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3.5 Cable Connection to Honeywell PLC® Gateway or
Data Highway Port

The Honeywell PLC Gateway (PLCG) provides an interface between RS-232C devices using
Modicon Modbus protocol and the TDC 3000 Local Control Network (LCN). The DHP-II provides a
similar interface to the Honeywell Data Highway.

Connect the Honeywell interface and the PIM with cable part number 89968. Connect the cable
to the SDI HOST connector on the PIM. This cable is limited to 100 feet (30.5 metres). Since the
Modbus protocol is master/slave, multiple 3300 racks may be connected in a daisy chain.
Connect daisy chained racks by attaching the
male end of a cable to the SDI RACK

connector on the first rack and then A0,
connecting the female end of the cable to the HoevweLL
SDI HOST connector of the next rack. The
following table gives the part number of the
cable to use based upon connecting both : T CABLES
SDIs and Serial Interfaces (SI) in a daisy chain. e enTE SDI = 89968
* See Appendix G for more information. e gene o | cenoer | Ol - 84916
CHANGER

HOST RACK CABLE <Dl RACK

PLCG or ] 89968

DHP-II

PLCG or S| 84916

DHP-II

Sl RACK

] SDI 47125 =

SDI SI 89967

S| ] 89966

S| S| 84915

SDI RACK

Since rack-to-rack communication uses the

RS-422A standard, it can support cable
distances up to 4000 feet between racks.
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3.6 Dynamic Data Interface Cabling

The DDI communication link provides an interface between the Bently Nevada host computer
and a Bently Nevada data interface. Data interfaces can include the Dynamic Data Interface,
Dynamic Data Manager Communications Processor, Transient Data Manager Communications
Processor, and Process Data Manager Communications Processor.

You can use either RS-232C or RS-422A to communicate between the DDI and the host
computer. See the Table to the right (this page). Connect the cable to the DDI HOST connector
on the PIM. Up to 12 data interfaces can be daisy chained together to one host computer. Use
cable part number 47125 to connect one
data interface to another. Connect from
DDI RACK (DCE TO NEXT RACK on a
DDM, PDM or TDM) to DDI HOST (DTE TO
HOST COMPUTER on a DDM, PDM or
TDM) on the next rack in the daisy chain.

The maximum cable length is 100 feet o Fﬂ Comeotor S
(30.5 meters) for RS-232C and 4000 feet 9Pn__ ]8990
(1200 metres) for RS-422A. All daisy chain
connections must use RS-422A.

— s ey COMMUNICATION

> PROCESSOR

|- (TDM or DDM
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4. The Allen-Bradley Protocol

4.1 Introduction

The Serial Data Interface is designed to work on an Allen-Bradley Data Highway or Data Highway
Plus Network via a 1770-KF2, 1771-KE, or 1785-KE communication interface module. A
communication interface module is the interface between the Bently Nevada Serial Data
Interface (SDI), and the Allen-Bradley Data Highway. The protocol implemented in the SDI is the
Full Duplex DF1 protocol.

ALLEN BRADLEY
1770-KF2

DATA HIGHWAY OR ] o mo ©
| GHWAY PL

1
coeuren
\E GO
0

J

S
A
=
S S S £ S £
o] IOl O] (O] @l [ [l B [ | .l [l
0 [ [of 01| [0 o] 0] ol o] ]| (2] [l _
Ol [Of [©of MOl ol [l il Mol ol Ol Kl Kl
0 o [of 01| [0 o] o] o] o] 51|15l [l
Ol [of] [ [O]| [ Ol o] [ o] [l ] [©I
Q] [0 o] [0l & [ 0] & 0] (51| [2] K]
Ol [of] [ [O]| [ Ol o] [©f| o] [of| o] [l
ol [l 1o [©1| [©f 61| o] O o1 o | o] ©f
O] Ol O [ @I [ [l B .l ol .l [l
[Of [Of| O] [O o] [o]| ol [of| 1ol [of | o] [O]
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4.1.1 Message Types

For a complete description of the Allen-Bradley message formats, refer to the Allen-Bradley Data
Highway/Data Highway Plus Protocol and Command Set Publication 1770-6.5.16 - November

1988.

The following messages from the Allen-Bradley basic command set are supported by the Serial

Data Interface:

COMMAND NAME

COMMAND CODE

FUNCTION CODE

Diagnostic Counter Reset
Diagnostic Read
Diagnostic Status
Diagnostic Loop

Unprotected Read

Unprotected Write

N/A

N/A

4.1.2 Message Type Descriptions

DIAGNOSTIC COUNTERS RESET - This command resets all diagnostic counters to zero.

DIAGNOSTIC READ - During operation of the Serial Data Interface, the firmware will keep
track of two error event types. When a particular error occurs, the SDI will increment the
associated counter. The diagnostic read command accesses the diagnostic counters. To
read the diagnostic counters, configure the Allen-Bradley module to pass on all diagnostic
messages. All counters are 16 bit counters and will wrap around to zero when they overflow.
The counters implemented by the SDI in the order that they are returned are:

1. The number of times a communications error occurred during a received
message

2. Always zero - Not Implemented

3. Always zero - Not Implemented

4. The number of times a communications overrun has occurred.

DIAGNOSTIC STATUS - This command reads the current revision letters of the SDI firmware.

The response message contains the diagnostic status as two bytes in the following order:

Major Rev Number

Updated whenever the firmware changes.

35



3300/03 Serial Data Interface & Dynamic Data Interface Operation Manual

Minor Rev Number Not Used.

DIAGNOSTIC LOOP - Check the integrity of the transmission over the communications link. This
command message can transmit up to 243 data bytes to the interface. The Serial Data Interface
will reply to this command by transmitting the same data back to the original station.

UNPROTECTED READ - Read words of data from the SDI memory. Use this command to read
direct and status values from the SDI.

UNPROTECTED WRITE - Write words of data to the SDI memory. Use this command to set the
real-time clock by writing to the time and day registers.

Data Addressing

The Serial Data Interface uses fixed protocol addresses for the starting location of data in a rack.
The data addresses are used in the protocol messages to access data which is available from the
interface and are not the physical data addresses in the interface memory. The protocol starting
addresses are as follows:

DATA TYPE RACK REGISTER ADDRESSES
WORD ADDR BYTE ADDR

Direct Values 8-43 16 - 86
Monitor Status 48 - 83 96 - 166
Current Proportional Values 100 - 291 200 - 582
Fast Trend Time Stamp 300 - 306 600 - 612
Fast Trend Interval 307 614
Number of Fast Trend Samples 308 616
Fast Trend Samples 310-7,989 620 - 15,978
Monitor Mode Statuses 10,000 - 10,095 20,000 - 20,190
Channel Alarm Statuses 10,096 - 11,631 20,192 - 23,262

NOTE 1:The addresses for Direct Values are compatible with the 3300/01-02 Serial Interface
however Monitor Status addresses are not. For Monitor Status and the enhanced
data types available from the 3300/03-02 Serial Data Interface you must use the
SDI addresses. For addressing purposes, a 2-channel double-wide monitor looks
like a 2-channel single-wide monitor in the left slot followed by an empty right slot.
A single channel monitor is treated as a dual channel monitor with an invalid data
value for channel 2. Except for the six channel temperature monitors (3300/30
and 3300/35), these addresses do not function properly with any monitor which
has more than 2 channels. Obtain the data from monitors with more than two
channels by using the Current Proportional Values addresses.
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NOTE 2:For all unprotected reads, at the message level, the Allen-Bradley protocol refers to
addresses as byte addresses. Since the SDI addresses are word based (2 bytes),
the address that is placed into the protocol message is the word address
multiplied by two. Byte addresses will always be even and the byte count at the
message level is the word count multiplied by two.

Data Type Descriptions

DIRECT VALUES - Direct values have a starting address of 8 and occupy contiguous protocol
addresses. The first monitor (monitor slot 1) is the left most monitor, just to the right of the
System Monitor/Serial Data Interface. Each monitor has two direct values associated with it,
except for 6-channel temperature monitors (3300/30, or 3300/35), that have 6 direct values.
The channel direct values are ordered first to last channel. Use the configuration of the rack
and this simple formula to calculate the starting address of the direct values of a monitor:

Starting Address = 8 + 2[(monitor slot number -1) + (number of 6-channel temperature
monitors

located to the left of the selected monitor)]

Use the UNPROTECTED READ command (command code 1) to access the direct values for the
rack.

Example 1:

Read the direct values from a 3300 rack which contains 5 dual vibration monitors
installed in slots 1, 2, 3, 4, and 5. Assume the rack address is set to 1, and the source
address is set to 0.

The message request should be an unprotected read command specifying 8 data words
(16 bytes) starting at word address 8 (byte address is 82 = 16). The Allen-Bradley
command format will have the ADDR field set to 16 (10 Hex), and the SIZE field set to 20
(14 Hex). See note 2 above.
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COMMAND

FORMAT:

DLE |STX
10 02

01 00 01

DST |SRC |CMD |STS | TN ADD
o Joo o |10 |oo

00

SIZE

DLE |[ETX | CR
10 03 D8 | 9A

REPLY FORMAT:

DLE |STX
10 02

DST |SRC |CMD [STS NS Direct
00 |01 4 00 |01 00 |Mnl Chi [Mnl
low [hl low

Direct
Ch2

hi

Direct

Mn2  Chi
low ‘h!

Direct Direct

low [hi low |hi

Direct

L Direct Direct
Mn2  Ch2 [Mn3  Chi [Mn3  Ch2 |[Mn4  Chi |Mn4  Ch2
low ‘h\ low [hi

low |hi

Direct Direct
Mn5
low

Cht [Mn5  Ch2
hi low ‘h\

L DLE
10

ETX |CRC
03 ?‘?

NOTE3: The address (10 Hex) was duplicated in the message since DLE (10 Hex) is a control
character in Allen-Bradley protocol. To send a 10 Hex character in the data fields requires a
second 10 Hex to be sent.

Example 2:

Read the direct values from a 3300 rack which has dual vibration monitors installed in
slots 1 and 2, and a 6-channel temperature monitor in slot 5.

The data consists of 10 values contained in non-sequential locations starting at word
address 8. To retrieve the data most efficiently, request the first 14 words which will
include the values for the empty monitor slots 3 and 4. The host computer should then
discard the invalid data from monitor slots 3 and 4. The Allen-Bradley command format
will have the ADDR field set to 16 (10 Hex), and the SIZE field set to 28 (16 Hex). See notes
2 and 3 above.

COMMAND FORMAT:

DLE [STX |DST |SRC [CMD [STS TN ADD SIZE [DLE |[ETX | CR
10 02 (O 00 |0 00 [O1 00 (10 |IO 00 |IC 10 03 |99 |58
REPLY FORMAT:
DLE [STX |DST |SRC [CMD [STS TN Direct Direct Direct
10 02 00 V] 4] 00 o]} 00 Mt Cht |Mnt  Ch2 |[Mn2 Chi
low |hl low |hl low |hl
-
Direct no data no data no data no data terp 1 terp 2
“— |Mn2 Ch2 [Mn3 Chi |[Mn3 Ch2 [Mn4 Chi (M4 Ch2 (M5 Chi [MnS  Ch2
low |hl low |hi low |hi low |hl low |hl low |hl low |hl j
-
terp 3 terp 4 terp 5 terp 6 DLE [ETX |CRC
“— M5 Ch3|Mn5 Ch4 |Mn5 Chs [Mn5 Che [0 |03 |7 (?
low | hi  |low | hi  |low | hi |low | hi |

Note: In the above examples, addresses are given in hex. When programming the Allen-
Bradley devices, you may need to convert address to octal.
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MONITOR STATUS - The monitor status indicators are returned as 16-bit words with a value of 1
or 0. Each monitor has three status words associated with it, Alert, Danger, and not OK.
Individual channel status is not available by reading these addresses (see Channel Alarm
Statuses in the Allen-Bradley Data Addressing section). If any channel of a monitor is in Alert,
then the monitor status is Alert.

The monitor status indicators are in the order Alert, Danger, and Not OK and occupy
contiguous protocol addresses starting at word address 48 (60 octal). Use the UNPROTECTED
READ command (command code 1) to read the monitor statuses.

Example:

Read monitor status from a 3300 rack which has a dual vibration monitor in slot 1 and a
6-channel temperature monitor in slot 3.

The UNPROTECTED READ command should request 9 status words (18 bytes) starting at
word address 48. The status from the nonexistent monitor in slot 2 should be ignored by
the host computer. The Allen-Bradley command format will have the ADDR field set to 96
and the SIZE field set to 18. See note 2 in the Allen-Bradley Protocol Data Addressing.

COMMAND FORMAT:

DLE |STX |DST [SRC |CMD |STS N ADDR |SIZE |DLE |ETX | CR
10 02 01 00 0Ot 00 01 00 60 (00 |12 10 03 79 50

REPLY FORMAT:

DLE |STX |DST |SRC |CMD |STS N RV Mon #1 RV Mon #I

10 02 |00 |0l 41 00 |0 00 Alert Danger

L RV Mon #1 Ermpty Slot Ermpty Slot Empty Slot Temp Mon #3
Not OK Alertempty) Dangerterpty)  |Not OK(empty) | Alert

-

L Termp Mon #3 | Temp Mon #3  |DLE |ETX |CRC
ODANGER Not Ok 10 03 |?

Alert Danger Not OK
o |oo |o foo 00 | 00

first last

A status value would look like the following as it is transmitted from the interface.

NOTE: In this example, Alert and Danger are active (true) and the monitor is OK (NOT OK = false).
Also, the least significant byte is sent first and the true condition sets only the least
significant bit.

CURRENT PROPORTIONAL VALUES - The proportional values include monitor values such as
direct (e.g. overall vibration amplitude), probe gap, 1X and 2X amplitude and phase. These values
are different for each monitor type. See the Monitor Proportional Values Appendix for monitor
values specific to a particular monitor type. Proportional values have space for 16 values per
monitor slot. Each slot can return from 1 to 16 channels, and 1 to 8 values per channel, but not
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more than 16 values total per slot. The number of values per channel is constant for all channels
of a monitor. Each value is sent low byte to high byte. Addresses corresponding to a position for
a nonexistent monitor or the 2nd slot of a double wide 2-slot monitor contain invalid data. This

diagram shows the organization of the current proportional values.

/

Slot
Addr 100

Slot 2
Addr 1186

Slot 3
Addr 132

Slot 12
Addr 276

e, L
7/

ppl 1

ppl 2

Addr 100 | Addr 101

ppl 3
Addr

102

ppl 16

Addr 1

15

/

N

Low Byte

High Byte

Addr = Address
ppl = proportional value

If a monitor is a double wide 2-slot monitor, the memory space for the first slot (up to 16
values) is used before the space defined for the second slot. For example, since a six-channel
temperature monitor occupies two monitor slots, and its data fits in the memory space for
one slot, the memory space for the second slot will contain invalid data. As another example,
consider a 2-slot monitor which contains 30 proportional values. The first slot would contain
16 proportional values, and the second slot would contain the other 14.
UNPROTECTED READ command (command code 1) to access the current proportional values
for the rack.
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Example:

Read the current proportional values from a 3300 rack which contains 2 dual vibration
monitors (3300/16) installed in slots 1 and 2. Assume the 3300 Serial Data Interface
address is 1 and the source station address is 0.

The message request should be an UNPROTECTED READ command specifying 32 data
words (64 bytes) starting at word address 100 (byte address is 100 - 2 = 200). The Allen-
Bradley command format will have the ADDR field set to 200 (C8 Hex), and the SIZE field
set to 64 (40 Hex). See note 2 above. This table shows the addresses.

MONITOR 1 MONITOR 2
VALUE ADDRESS VALUE ADDRESS
Channel 1 direct 100 Channel 1 direct 116
Channel 1 gap 101 Channel 1 gap 117
Channel 2 direct 102 Channel 2 direct 118
Channel 2 gap 103 Channel 2 gap 119
not used 104 - 115 not used 120-132

The format for the query and response messages are shown on the next page.
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FAST TREND DATA - Fast Trend Data consists of 40 samples for each data location where
current proportional values are taken. The data is ordered from oldest to newest with the oldest
sample in the lower address for the slot. The samples are typically taken once every 15 seconds.
The interval is read from a single word and is in units of tenths of a second. When reading the
fast trend values use the following method: Read the date and time stamp each time the fast
trend values are read so that you know if a fast trend update has occurred between reads of
proportional values in a monitor. Use the UNPROTECTED READ command (command code 1) to

access the fast trend data values for the rack.

COMMAND FORMAT:

DLE |STX [DST |SRC |CMD |STS TN ADDR SIZE |DLE [ETX CR
10 02 0Ol 00 01 00 01 00 C8 00 |40 10 03 b9 59
REPLY FORMAT:
DLE |STX [DST |SRC |CMD |STS TN Direct Gap Direct
10 02 00 01 41 00 01 00 Mni Chi Mni Chi Mn1 Ch2
low |hi low |hi low ‘h\'
Gap unused unused unused unused unused unused
S IMnl - Ch2 Mnf Mnf Mn1 Mn! Mnf Mnf
low ‘hi low |hi low |hi low |hi low |hi low |hi low ‘hi U
t unused unused unused unused unused unused Direct
M1 M1 M1 Mn1 Mn1 M1 Mn2  Chi
low ‘hI low |hi low |hi low |hi low |hi low |hi low ‘h‘\ W
L Gap Direct Gap unused unused unused unused
Mn2  Chi (M2  Ch2 |[Mn2  Ch2 Mn2 Mn2 Mn2 Mn2
low ‘hi low |hi low |hi low |hi low |hi low |hi low ‘hi j
t unused unused unused unused unused unused unused
Mn2 Mn2 Mn2 Mn2 Mn2 Mn2 Mn2
low ‘hi low |hi low |hi low |hi low |hi low |hi low ‘hi W
t unused DLE |ETX |CRC
Mn2 10 03 P07
low ‘N ‘
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The Number of Fast Trend Samples will usually be 40. However, if the fast trend data is
requested just after a power-up condition or a configuration command is received from the
DDI, the number of samples could be less than 40.

The date/time stamp corresponds to the newest sample taken and consists of the following
fields, each of which occupy 1 word:

FIELD NAME CODE NOTES
RANGE
Year 0-99
Month 1-12 Months are in sequential order (e.g. 1 = January)
Day 1-31
Hour 0-23 24 hour clock: 12 = Noon and 00 = midnight
Minute 0-59
Second 0-59
1/100 Second 0-99

This diagram shows the organization of the fast trend sample values.

St | St 2 7 Meern

Addr 310 | Addr g50 Addr 7350
/ *
pol 1 pol 2 [ppl 3 ‘ /

ppl 16 ‘
Firnd Firnd Ftrnd Ftrnd
7

/T

‘ Sarple 1 ‘ Sample 2 ‘ ; / ‘ Sarple 40‘

/N

‘ Low Byte ‘ High Byte ‘
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Example:

Read the fast trend values for the first proportional value from a dual vibration monitor
(3300/16). As stated above, read the date and time stamp first. The monitor is installed in
slot 1 of a 3300 rack. Assume the 3300 Serial Data Interface address is 1 and the source

station address is 0.

The message request should be an unprotected read command specifying 50 data
words (100 bytes) starting at word address 300 (byte address is 300 - 2 = 600). The Allen-
Bradley command format will have the ADDR field set to 600 (258 Hex), and the SIZE field

set to 100 (64 Hex). See note 2 above.

COMMAND FORMAT:

DLE |STX |DST |SRC [CMD |STS N ADDR |SIZE |DLE |ETX CRC

10 02 0Ol 00 0Ol 00 0Ol 00 58 02 |64 10 03 38 F7

REPLY FORMAT:

DLE [STX |DST |SRC |CMD |STS N Time Stamp Time Stamp

10 02 00 Ol 41 00 Ol 00 Year Month

L Time Starmp Time Starmp Time Stamp Time Stamp Time Stamp
Day Hour Minute Second Hundreth

L Fast Trend Number of Blank Ppl 1 Ppl 1 Ppl 1
Interval Fast Trend Reg Sarmple 1 Sample 2 | Sample 3

Samples low ‘ hi low ‘ ni low ‘ ni low ‘ ni

L Ppl 1 Ppl 1 / / Ppl 1 Ppl 1 DLE |ETX CRC
Sample 4 | Sarple 5 Sample 39 | Sample 40 |10 03
low ‘ hi low ‘ hi low ‘ hi low ‘ hi ? ‘ ?

7/
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MONITOR MODE STATUSES - The SDI stores the Monitor Mode Status for each monitor as a
register value in the following order:

This diagram shows the organization of the Monitor Mode Statuses.

© N O s W

Error Codes are stored in the monitor
An active error exists in the monitor; monitor is not monitoring
Monitor is in Setpoint Adjust Mode

Monitor is in Calibration / Program Mode

Monitor is in Trip Multiply Mode
Monitor has Danger Bypass Switch Active

(Not Used)

(Not Used)
Slot 1 Slot 2 / / Slot 12
Addr 10000 | Addr 10008 Addr 10088

/

/

Monitor

/]

Mode
Error Codes
Addr 10000
low \ ni

Active Error
Addr | 10001
low al

Selpoint Adjust
Addr | 10002
low ni

\\

Not Used
Addr 10007
low \ hi

\\

Use the UNPROTECTED READ command (command code 1) to access the monitor mode status
values for the rack.
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Example:

Read the monitor mode status from a 3300 rack which has a dual vibration monitor in
slot 2. Assume the 3300 Serial Data Interface address is 1 and the source station

address is 0.

The message request should be an unprotected read command specifying 8 data words
(16 bytes) starting at word address 10008 (byte address is 10008 - 2 = 20016). The Allen-
Bradley command format will have the ADDR field set to 20016 (4E30 Hex), and the SIZE
field set to 16 (10 Hex). See note 2 above.

COMMAND FORMAT:

DLE |STX |DST |SRC |CMD |STS TN ADDR SIZE DLE |ETX CR

10 02 01 00 01 00 01 00 30 |4E 10 UO 10 03 45 Co

REPLY FORMAT;

DLE |STX |DST |SRC [CMD |STS | TN Mon 2 Mon 2 Mon 2

L Mon 2 Mon 2 Mon 2 Mon 2 Mon 2 DLE |ETX CRC
Status 4 Status 5 Status 6 Status 7 Status 8 10 03 ? ‘ ?

MONITOR MODE STATUSES - The SDI stores the Monitor Mode Status for each monitor as a

register value in the following order:

O N O U E W

Error Codes are stored in the monitor

An active error exists in the monitor; monitor is not monitoring
Monitor is in Setpoint Adjust Mode

Monitor is in Calibration / Program Mode

Monitor is in Trip Multiply Mode

Monitor has Danger Bypass Switch Active

(Not Used)

(Not Used)
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This diagram shows the organization of the Monitor Mode Statuses.

Use the UNPROTECTED READ command (command code 1) to access the monitor mode status

/

/

Slot Slot 2 Slot 12
Addr 10100 | Addr 10228 / / Addr 11508
Channel 1 Channel 2 / / Channel 16
Alarms Alarms Alarms
Not OK Alert / / Not Used
Addr 10100 | Addr 10101 Addr 10107
low | hi low | hi low | hi

values for the rack.
Example:

Read the channel alarm statuses from a 3300 rack which has a dual vibration monitor (2
channels) in slot 12. Assume the 3300 Serial Data Interface address is 1 and the source
station address is 0.

/)

The message request should be an unprotected read command specifying 16 data
words (32 bytes) starting at word address 11504 (byte address is 11504 - 2 = 23,008). The
Allen-Bradley command format will have the ADDR field set to 23,008 (59E0 Hex), and the
SIZE field set to 32 (20 Hex). See note 2 above.

COMMAND FORMAT:

DLE |STX |DST |SRC |CMD |STS ™ ADDR SIZE |DLE |ETX CR
10 02 01 00 01 00 01 00 EO ‘ 29 |20 10 03 cb dd
REPLY FORMAT:
DLE [STX IDST ISRC |CMD 1STS TNS Mon12 Chi Mont2 Chi Mon12 Chi
10 02 00 0l 4 00 01 ‘OO Alarm 1 Alarm 2 Alarm 3 ]
Q Mon12 Cht [Moni2 Chi |Mon2 Chi |Moni2 Chi  [Moni2 Cht [Moni2 Ch2 |[Mon2 Ch2
Alarm 4 Alarm 5 Alarm 6 Alarm 7 Alarm 8 Alarm 1 Alarm 2 J
Q Mon12 Ch2 |[Moni2 Ch2 |Moni2 Ch2 |Moni2 Ch2 [Moni2 Ch2 |[Moni2 Ch2 |DLE |ETX |CRC
Alarm 3 Alarm 4 Alarm 5 Alarm 6 Alarm 7 Alarm 8 10 03 ? ‘?
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4.1.3 Data Format

The Serial Data Interface retrieves data from the 3300 monitors in a serial digital format. Each
monitor returns the data in a 24-bit format. The Serial Data Interface then truncates the lower
12 bits and sends the upper 12 bits in the message response. See the example below:

LOW HI

KXXX XXXX 0000 XXXX

If the "ANALOG" data represented by the 12 bits is a full-scale signal, then 4095 DECIMAL will be
returned in the message response. If the "BCD" option is selected (see SDI Communication
Options Table in Section 2), then 9540 (4095 sent low-byte - high-byte ) will be sent. If the "HEX"
option is selected, then FFOF (OFFF sent low-byte - high-byte) will be sent. To display this data on
a computer screen, convert the returned data to decimal (if the "HEX" option was selected), divide
by 4095 and then multiply by the full-scale setting of the monitors. See "How SDI Data is Scaled"
at the end of section 4.
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4.2 Embedded Responses

An embedded response occurs when a device sends a command to the SDI. The SDI will send an
ACK (acknowledge) message if everything is correct and then start sending the response. If
during the response another device sends a command to the SDI, it will send an ACK or NAK (not
acknowledge) message to the second device during the response to the first command. The ACK
or NAK message is inserted into the response message of the first command.

The Serial Data Interface implements embedded responses with Allen-Bradley protocol. It will
accept embedded responses within incoming messages, and it may insert embedded responses
in outgoing messages. However, because up to 60 bytes may be transferred before inserting an
imbedded response in an outgoing message, it may be necessary to increase the response
timeout when you use lower baud rates (600 or lower).

4.3 Exception Responses

The SDI will return error codes in the response message when it receives a message with an
illegal function, address, or data range. Error codes returned in the message are Allen-Bradley
type REMOTE error codes, 10 Hex and 50 Hex.

ERROR CODE ERROR CONDITION

10 The command message was incorrect. This includes the command code,
subcommand code, and the size of the command or the requested size

50 An attempt to access an illegal address in the interface has aborted

message execution

Data requests which are outside the address ranges established in the Allen-Bradley Protocol
Data Addressing section of this manual will result in an error code 10 or an error code 50
message response. Error code 10 will occur if the starting address is valid, but the number of
values requested results in a data address outside of the valid range. Error code 50 occurs if the
starting address is outside the valid address range.

Although data addressing may overlap the following intervals, these overlapping requests may
not cross from a register value to a status value boundary.
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NUMBER OF STARTING ENDING
DATA TYPE ADDRESSES ADDRESS ADDRESS
Direct Values 36 8 43
Monitor Status 36 48 83
Current Proportional Values 192 100 291
Fast Trend Time Stamp 7 300 306
Fast Trend Interval 1 307 307
Number of Fast Trend Samples 1 308 308
Fast Trend Samples 7680 310 7989
Monitor Mode Statuses 96 10000 10095
Channel Alarm Statuses 536 10096 11631

4.4 How SDI Data is Scaled

Current proportional data (analog data) obtained via the SDI interface is scaled as a function of
each monitor's full scale, in most cases. Any unit collecting data from the 3300 system (a DCS,
PLC, personal computer, etc) will need to convert the returned data as follows (note that numbers
and variables are given in DECIMAL):

Variables used in the examples to follow:
Display = Value displayed on the monitor's front panel (Engineering Units).
SDIdata = DECIMAL value of data returned from the System Monitor.

I. Data obtained from most monitors:

Use full scale setting of the monitor. For example, a 3300/16 Dual Vibration Monitor with
a full scale setting of 10(mils) will return data through SDI that needs to be converted as
follows:

A. Display (direct value) =(SDIdata/4095)*(10mils).

B. Display (gap value) =(SDIdata/4095)*(-24volts).
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Il.Exceptions to this are as follows:

A. For the 3300/53 Monitor:

Regardless of the Recorder Output's full scale setting, SDI RPM data is sent scaled
proportional to 20,000 RPM as full scale. For example:

1. Display (RPM value) = (SDIdata/4095)*(20,000rpm).

B. For the 3300/75 Monitor:
1. Display (direct value) =999 - [(4095 - SDIdata)*(1098/4095)).
This formula is valid for DegF and DegC modes of operation.

C. For the 3300/80 Rod Drop Monitor:

1. Display (direct value, Metric units) 5 - [095 -

SDIdatal*(10/4095)]

2. Display (direct value, English units) = 999 - [(4095 - SDIdata)*(1998/4095]].

Note: for 1 & 2 above, a positive (+) result indicates "DROP", while a negative (-)
result indicates "RISE".

3. Gap values follow I.B. above.
D. For the 3300/81 Monitor:

The Rod Drop Monitor has three options for the Serial Data Full Scale. In
addition, the user can choose the polarity for the rod drop direction, either
positive or negative.

1. Use the following table to calculate the display value:

Full Scale Value Serial Data Polarity (rod drop direction)

Positive Negative
999 mil rise, 999 mils drop 1998/4095* (SDI data) - 999 1998/4095* (SDI data) - 999
25 mm rise, 25 mm drop 50/4095* (SDI data) - 25 50/4095* (SDI data) - 25
100 mil rise, 300 mil drop 400/4095* (SDI data) - 100 400/4095* (SDI data) - 300
2.5 mmrise, 7.5 mm drop 10/4095* (SDI data) - 2.5 10/4095* (SDI data) - 7.5
20 mil rise, 100 mil drop 120/4095* (SDI data) - 20 120/4095* (SDI data) - 100
0.5 mm rise, 2.5 mm drop 3/4095* (SDI data) - 0.5 3/4095* (SDI data) - 2.5
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For example with 2.5mm rise, 7.5mm drop, Negative Polarity, SDI data =
2000:

DISPLAY =(10/4095)* (SDI data) -7.5
=(10/4095)* (2000) -7.5 = -2.6 mm drop.

*  (The display value is "drop" because the value is negative and negative
polarity was chosen for the rod drop direction).

2. Display (gap value) = (SDI data/4095) * (-24) volts

For example with SDI data = 2000:

DISPLAY =(SDI data/4095) * (-24)
=(2000/4095) * (-24) =-11.7 volts.
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5. The Modbus Protocol

5.1 Introduction

The Serial Data Interface implements the Modicon Modbus Protocol and communicates via RS-
232C on a link to a Honeywell PLC Gateway (PLCG). The PLCG provides an interface between the
Serial Data Interface and the TDC 3000 Local Control Network (LCN).

7277722722222,

HONEYWELL
LCN /0 RACK

o
PLGC GATEWAY E

(SAME_CABL ING USED
FOR DHP-T1)

53



3300/03 Serial Data Interface & Dynamic Data Interface Operation Manual

5.2 Message Types

For a complete description of the Modbus message formats, refer to the Gould Modbus Protocol
Reference guide, Publication PI-MBUS-300 Rev B - January 1985.

When configured in a Modbus connection, the Serial Data Interface will act only as a slave
device. The mode of transmission is Remote Terminal Unit (RTU). The Serial Data Interface (SDI)
supports these messages:

NOTE:

MESSAGE FUNCTION
CODE

Read Input Status 2
Read Output Register 3
Read Input Register 4
Preset Single Register 6
Loopback/Maintenance 8
Preset Multiple Registers 16
Report Slave 1D 17

All input point and input register addresses referenced in this manual are zero based.
Modicon programmable controller (PC) locations are one based. The address
references in this manual relate directly to the modbus message format. If local host
programming uses Modicon PC addresses, convert the appropriate base from zero to
one. For example, if the input point address is "0000", the Modicon PC point is "10001".
If the input register address is "0000" (input registers are in reference to "Read Input
Register") the Modicon PC register will be "30001". The Modbus message format will
refer to the first occurance of a data item as "0000". A Modicon controller will refer to
this same data item as "0001" with a "pre-fix number " attatched to it... note that "0000"
in the data address field of a Modbus message to "Read an Input Register” is known to
a Modicon PC as "30001". The following table shows the "pre-fix number " for the
appropriate commands:

FUNCTION ADDRESS REFERENCE
Read Input Status 1X
Read Output Register 4X
Read Input Register 3X
Pre-Set Single Register 4%
Pre-Set Multiple Register 4X
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5.3 Message Type Descriptions
READ INPUT STATUS - Reads monitor alarm status values from the Serial Data Interface.
READ OUTPUT REGISTER - Reads a query register which determines which setpoint to retrieve.
READ INPUT REGISTER - Reads the proportional values from the Serial Data Interface.
PRESET SINGLE REGISTER - Set up a register to determine which setpoint to retrieve.

LOOPBACK/MAINTENANCE - Allows multiple functions, depending on the diagnostic code which is
embedded in the request message.

DIAGNOSTIC MEANING
CODE

0 Return query data
2 Return Diagnostic register
10 Clear counters
11 Return message count
12 Return communication error count
13 Return exception count
18 Return character overrun count

Counters and the diagnostic register are cleared by power-up. All counters count modulo
65536 (10000 Hex). Diagnostic Code 10 will clear only counters.

PRESET MULTIPLE REGISTERS - Set up a register to determine which monitor setpoint to
retrieve or to set the realtime clock. If the Dynamic Data Interface (DDI) is active, the DDI link
controls the realtime clock.

REPORT SLAVE ID - This command reads the current revision letters of the Serial Data
Interface firmware. Two bytes are returned in the response message in the following order:

Major Rev Number Updated whenever the firmware changes.

Minor Rev Number Not used.

5.4 Data Addressing

The Serial Data Interface uses fixed protocol addresses for the starting locations of the data in a
rack. The data addresses are used in the protocol messages to access data which is available
from the interface and are not the physical data addresses in the Serial Data Interface memory.
The protocol starting addresses are as follows:
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DATA TYPE ADDRESSES ADDRESSES NOTES
(Decimal), (Decimal), One
Zero Based Based
Direct Values* 0-35 1-36 *xk
Most Recent Setpoint 90-96 91-97 o
Current Proportional Values(See 100 - 291 101 - 292 ok
Appendix C)
Fast Trend Time Stamp 300 - 306 301 - 307 il
Fast Trend Interval 307 308 —
Number of Fast Trend Samples 308 309 ik
Fast Trend Samples 310-7989 311-7990 ook
Monitor Status** 0-35 1-36 ——
Monitor Mode Statuses 40-135 41-136 Hhkk
Channel Alarm Statuses 136 - 1671 137 - 1672 Hhkk
Monitor Communication Statuses 1672 - 1683 1673 - 1684 Frkx

*

*%

These addresses are compatible with the 3300/01-02 Serial Interface. The other
addresses specified are the enhanced data types available from the 3300/03-02 Serial
Data Interface. For addressing purposes, a 2-channel double-wide monitor looks like a
2-channel single-wide monitor in the left slot followed by an empty right slot. A single
channel monitor is treated as a dual channel monitor with an invalid data value for
channel 2. Except for the six channel temperature monitor (3300/30 and 3300/35),
these addresses do not function properly with any monitor which has more than 2
channels. Obtain the data from monitors with more than two channels by using the
Current Proportional Values addresses.

Monitor Status is supported by both the 3300/01 -02 Serial Interface and the 3300/03 -
02 Serial Data Interface however the addressing algorithm used by the SDI is not the
same as that used by the 3300/01 - 02 Serial Interface. You must use the SDI
addressing scheme to obtain Monitor Status. To calculate the starting address for any
monitor's Monitor Status use this formula:

Starting address = 3 e (slot number - 1)

***These data types refer to "Registers" as being a 2 byte word, where only 12 of 16 bytes are

used. "Analog" type data is stored here, and will contain values between 0 and 4095
(decimal). Values displayed on the front panel LCD are a linear function of this number
and the full scale range. For example, if your full scale range is 5 mills ( this could refer
to a vibration measurement), and the data in the register is 4095 (decimal), then the
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displayed value is 5 mils. (This will be helpful when going through the examples). See
"How SDI Data is Scaled" at the end of section 5.

**x  These data types refer to a "point" as being a block of data containing "digital” (on/off)
information. For Monitor Status, Monitor Mode Status, and Channel Alarm Status, a
"Point" refers to 1 Bit of data. (This will be helpful when going through the examples).

5.4.1 Data Type Descriptions

DIRECT VALUES - The direct values address range is compatible with the 3300/01-02 Serial
Interface System Monitor. Direct values have a starting address of 0 and occupy contiguous
protocol addresses. The first monitor (slot 1) is the left most monitor just to the right of the
System Monitor. The entire rack's direct values are located sequentially in adjacent
addresses. Each monitor will have two direct values associated with it, except 6-channel
temperature monitors (3300/30 or 3300/35) that have 6 direct values. The channel direct
values are ordered first to last channel. Use the configuration of the rack and this simple
formula to calculate the starting address of the direct values of a monitor.

Starting Address = 2[(monitor slot number -1) + (number of 6-channel temperature
monitors located to the left of the selected monitor)]

Use the READ INPUT REGISTERS command (Function Code 4) to access the direct values for
the rack.
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Example:

Retrieve the direct values from a 3300 rack (address 1) which contains a dual vibration
monitor in slot 4 and a temperature monitor in slot 5.

The dual vibration monitor has two direct values associated with it: channel one vibration
and channel two vibration. The temperature monitor has six temperature values
associated with it. Since each value represents 2 bytes, the data image for this rack is as

follows:
MEMORY REGISTER MONITOR CHANNEL DIRECT

LOCATION NUMBER NUMBER NUMBER VALUE
1st 0 1 1 no value
2nd 1 1 2 no value
3rd 2 2 1 no value
4th 3 2 2 no value
5th 4 3 1 no value
6th 5 3 2 no value
7th 6 4 1 Vibration
8th 7 4 2 Vibration
9th 8 5 1 Temperature
10th 9 5 2 Temperature
11th 10 5 3 Temperature
12th 11 5 4 Temperature
13th 12 5 5 Temperature
14th 13 5 6 Temperature
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The formats of the query and response messages will then look this:

4TH SLOT
Queryt CHANNEL 1
7
Address | Function | Starting Register Number of CRC
Number Register
ol 04 0 | 08 0 | 08 i oD
Response:
Address |Function | Byte VIBRATION VIBRATION TEMPERATURE | TEMPERATURE
Count | \Mon 4  Chi |Mon4  Ch2 |Mon5 Chi |Mon5  Ch?2
o 04 |10 H | Lo H | Lo H | Lo H | Lo
[ TEMPERATURE | TEMPERATURE | TEMPERATURE | TEMPERATURE CRC
Mon 5 Ch 3 | Mon 5 Ch 4| Mon 5 Ch 5 | Mon 5 Ch 6
H | Lo H | Lo H | Lo H | Lo pe | e

NOTE:The byte count is 16 (10 Hex). The register data starts with register 6. Each value is 16
bits with the high byte first then the low byte. Of the 16 bits, only 12 bits are actually
used.

MOST RECENT SETPOINT - Monitor setpoints may be read, but not written. The setpoints are
acquired one at a time. To obtain a new setpoint, write to the query registers with the
appropriate values defined below. Once the query registers have been written, the setpoint
information will be in the setpoint input registers. Since setpoint acquisition is a low priority
process in the Serial Data Interface firmware, it may take up to 1.5 seconds before the
setpoint value will appear in the Setpoint Input registers. Reading the Setpoint Input registers
before this time will yield the previous setpoint value from the previous setpoint request.

If the query registers which indicate the setpoint location are changed before the previous
setpoint is acquired, then the previously requested setpoint will not be acquired. The query
registers which direct the Serial Data Interface to acquire a setpoint are as follows:

DATA VALUE REGISTER RANGE
NUMBER
Monitor Number 0 1-12
Channel Number 1 1-32
Setpoint Number 2 1-255

Use the PRESET MULTIPLE REGISTERS command (function code 16) or PRESET SINGLE
REGISTER (function code 6) to write to the query registers.
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The Preset Multiple Registers query and response formats will look like the following:

Query:
Address Function Starting Register Number of Byte Count
Number Registers
01 10 00 | 00 00 | 03 06 _‘
Monitor Number | Channel Number | Setpoint Number CRC
00 | 01 00 01 00 01 4b 40
Response:
Address Function Starting Register Number of CRC
Number Registers
01 10 00 00 00 | 03 80 08

If the PRESET SINGLE REGISTER Command is used, the following query and response formats
should be used:

Preset Single Register
Query:

Address Function Register  Number | Register Value CRC

0 06 00 ‘ 01 00 ‘ 02 | % ‘Cb

Response:

Address Function Register  Number | Register Value CRC

0 06 00 ‘ 01 00 ‘ 0 | % ‘Cb
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If the PRESET SINGLE REGISTER COMMAND is used on a PLCG, the PLCG will automatically issue a
READ OUTPUT REGISTER Command. The query and response formats will look like the following:

Query:

Address Function Register ~ Number | Number of Registers | CRC

01 03 00 ‘ 01 00 ‘ o | d ‘Ca

Response:

Address Function | Byte Count | Register Value CRC

0 03 0 0 ‘ n | % ‘85

Read Output Register
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Once a setpoint value is written to the setpoint input registers, use the READ INPUT REGISTERS
command (Function Code 4) to acquire the setpoint data. The locations of the setpoint data are
as follows:

DATA VALUE REGISTER RANGE

Monitor Number 90 1-12

Channel Number 91 1-32

Setpoint Number 92 1-255(note 1)
Setpoint Type 93 0- 255 (note 1)
Setpoint Current Value 94 0 - 4095 (note 2)
Setpoint Lower Range 95 0 - 4095 (note 2)
Setpoint Upper Range 96 0 - 4095 (note 2)

1 - See Appendix F for more information on Setpoint Number and Setpoint type.
2 - 12-bit proportional

The format of the query and response messages will look like the following:

Query:
Address | Function | Starting Register Number of CRC
Nurber Registers

of 04 00 5A 00 07 o DB
Response;
Address |Function | Byte Monitor Number | Channel Number | Setpoint Number | Setpoint Type

Count
ol 04 O H Lo H Lo H Lo H | Lo D
[ Setpoint Setpoint Setpoint CRC
Current Value Lower Range Upper Range
H | Lo Hi Lo H Lo 7P P
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CURRENT PROPORTIONAL VALUES - The proportional values include monitor values such as
direct (e.g. overall vibration amplitude), probe gap, 1X and 2X amplitude and phase. These
values are different for each monitor type. See the Monitor Proportional Values Appendix for
monitor values specific to a particular monitor type. Proportional values have space available
for 16 values per monitor slot. Each slot can return from 0 to 16 channels, and 0 to 8 values
per channel, but not more than 16 values total per slot. The number of values per channel is
constant for all channels of a monitor. Each value is sent high byte to low byte. Addresses
corresponding to a position for a nonexistent monitor or the 2nd slot of a double wide 2-slot
monitor contain invalid data. This diagram shows the organization of the current proportional
values.

Slot 1 Slot 2 Slot 3 / / Slot 12
Addr 100 | Addr 16 | Addr 132 Addr 276
ppl 1 ppl 2 ppl 3 ppl 16
Addr 100 | Addr 101 | Addr 102 Addr 115

/N

High Byte | Low Byte
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If a monitor is a double-wide 2-slot monitor, the memory space for the first slot is used before
the space defined for the second slot. For example, since a six-channel temperature monitor
takes two monitor slots and its data fits in the memory space for one slot, the memory space
for the second slot will contain invalid data. As another example, consider a 2-slot monitor
which contains 30 proportional values. The first slot would contain 16 proportional values
and the second slot would contain the other 14. Use the READ INPUT REGISTERS command
(Function Code 4) to access the current proportional values for the rack.

Example:

Read the current proportional values from a 3300 rack which contains a dual vibration
monitor (3300/16) installed in slot 1.

The format of the query and response messages will appear as follows:

Query:
Address | Function | Starting Register Number of CRC
Number Registers

ol 04 00 64 00 10 B0 |
Response;
Address | Function| Byte Mon 1 Current Mon 1 Current Mon 1 Current

Count | Proportional 1 Proportiond 2 Proportional 13
ol 04 20 Hi Lo H Lo / H | Lo
( Mon 1 Current Mon 1 Current Mon 1 Current CRC
Proportional 14 Proportional 15 Proportiond 16
H | Lo H | Lo H | Lo PP PP

FAST TREND DATA - Fast Trend Data consists of 40 samples, ordered from oldest to newest,
for each data location where current proportional values are taken. The samples are typically
taken once every 15 seconds. The interval is read from a single word and is in tenths of a
second units. When reading the fast trend values, use the following method: Read the date
and time stamp each time the fast trend values are read so that you know if a fast trend
update has occurred between reads of proportional values in a monitor. Use the READ INPUT
REGISTERS command (Function Code 4) to access the fast trend data values for the rack.

* Rack Address
**  Function code 4, for "Read Input Registers"

***Starting address for "Current Proportional Values" is 100 (decimal), see section 5 (Data
Addressing).

Read 16 registers. The 3300/16 monitor uses only 4 of 16 registers (See current
proportional values appendix). Current Proportional Value Number 5 thru 16 may be
ignored if only one monitor in the rack is being read.

The number of fast trend samples will usually be 40. However, if the fast trend data is
requested just after a power-up condition, the number of samples could be less than 40.

*kkk
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The date/time stamp corresponds to the newest sample taken and consists of the following
fields, each of which occupy 1 word:

FIELD CODE NOTES
NAME RANGE
Year 0-99
Month 1-12 Months are in sequential order (e.g. 1 = January)
Day 1-31
Hour 0-23 24-hour clock: 12 = Noon and 00 = midnight
Minute 0-59
Second 0-59
1/100 Second 0-99

This diagram shows the organization of the fast trend sample values.

lot 1 lot 2 lot 12
S S / / S
Addr 310 | Addr 950 / / Addr 7350

/ \

ppl 1 ppl 2 ppl 3 ppl 16
Ftrnd Ftrnd Ftrnd Ftrnd
Sample 1 Sample 2 Sample 40

/N

High Byte | Low Byte
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Example:

Read the fast trend values for the first proportional value from a dual vibration monitor
(3300/16). As stated above, read the date and time stamp. The monitor is installed in slot
1 of a 3300 rack. Assume the 3300 Serial Data Interface address is 1 and the source
station address is 0.

The format of the query and response messages will then appear as follows:

Query:
Address | Function | Starting Register Nurmber of CRC
Number Register
0f 04 o | 2 00 32 Bi EA
Response:
Address |Function| Byte Time Stamp Time Stamp Time Stamp
Count Year Month Day
o 04 o4 HI Lo H Lo H | Lo
[ Time Stamp Time Starp Time Starp Time Stamp Fast Trend
Hour Minute Second Hundredth Interval
H | Lo HI Lo H Lo HI Lo H | Lo
( Number of Fast | Blank Register Ppl 1 Ppl 1 Ppl 1
Trend Sarmples Sample |1 Sample 2 Sample 3
H | Lo H | Lo H | Lo H | Lo
( Ppl 1 Ppl 1 Ppl 1 CRC
Sample 4 Sample 39 Sample 40
H | Lo /o H | Lo H | Lo H | Lo
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MONITOR STATUS - The monitor status indicators have a value of 1 or 0. Each monitor will
have three status points associated with it, Alert, Danger, and not OK. Individual channel
status is not available by reading these addresses. (See Channel Alarm Statuses in the
Modbus Data Addressing section.) If any channel of a monitor is in Alert, then the Alert status
of the monitor is true (status bit equals 1).

The monitor status indicators are in the order Alert, Danger, and not OK and occupy
contiguous protocol addresses starting at address 0. Use the READ INPUT STATUS command
(Function Code 2) to read the monitor statuses. A simple formula for computing the starting
address for any monitor's status value is:

starting address = 3-(slot number - 1)

If a 6 channel monitor is in the rack, its status bits will be placed in the monitor location
corresponding to the first monitor position. When a monitor position is not filled with a
monitor, then the status for that position may be indeterminate.
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The location of the status bits are shown below.

MONITOR STATUS

BYTE

BIT

ADDRESS (decimal)...

Alert Monitor 1
Danger Monitor 1
Not OK Monitor 1
Alert Monitor 2
Danger Monitor 2
Not OK Monitor 2
Alert Monitor 3
Danger Monitor 3
Not OK Monitor 3
Alert Monitor 4
Danger Monitor 4
Not OK Monitor 4
Alert Monitor 5
Danger Monitor 5
Not OK Monitor 5
Alert Monitor 6
Danger Monitor 6
Not OK Monitor 6
Alert Monitor 7
Danger Monitor 7
Not OK Monitor 7
Alert Monitor 8
Danger Monitor 8
Not OK Monitor 8
Alert Monitor 9
Danger Monitor 9
Not OK Monitor 9
Alert Monitor 10
Danger Monitor 10
Not OK Monitor 10
Alert Monitor 11
Danger Monitor 11
Not OK Monitor 11
Alert Monitor 12
Danger Monitor 12
Not OK Monitor 12

[ 2 T o T 5 @ o I o N o o S N A O N I O I O O R O N R O T S S S I N N N e e e T e T e T

N N P, O N U PP ONOO O P NN EPE O NODO PP WNMNPE ONOO O P WD - O

O 00 N O Ul A W N - O

W W W W W W NN N RNDNDNRNRNDNR R B B R R b b
g &P W MNP O W 0O NOYOUh P W NV PEPE O WO NOOL B W NN BPEe O
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Example:
Retrieve the Status values from a 3300 rack (address 1) which contains a vibration monitor
in Alert in monitor slot 2 and a not OK temperature monitor in monitor slot 3. We will
obtain the entire rack status.

The query and response messages to obtain the entire rack status are as follows:

Query:
Address |Function| Two Byte Starting Two Byte CRC
Point Number Number of Points
ol 02 00 00 00 24 78 "
Response:
Address |Function| Byte Packed Status Data CRC
Count
o1 02 05 08 | o | oo | o0 | o0 ?? ?

NOTE: The starting point can be anywhere and does not have to be point zero. Starting at
any other point will change the response message data.

The total number of status points is 36.

If the query message starting point number is changed to 1, the response message will
appear as follows:

Response;
Address |Function| Byte Packed Status Data CRC
Count
of 02 05 84 | o0 | o0 | o0 | o0 2 | e
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MONITOR MODE STATUSES - The SDI stores the Monitor Mode Status for each monitor as a
register value and returns the value in the following order:

Error Codes stored in the monitor

An active error exists in the monitor; monitor is not monitoring

Monitor is in Setpoint Adjust Mode

Monitor is in Calibration / Program Mode

Monitor is in Trip Multiply Mode

Monitor has Danger Bypass Switch Active (Danger Relay is disabled, although the
Danger LED is still on).

(Not Used)

8. (Not Used)

o vk W

~

This diagram shows the organization of the Monitor Mode Statuses.

/ /

Monitor
Mode

/ /
Error Codes |Active Error |Setpoint Adjust // 4 Not Used
pt 40 pt 41 pt 42‘ Dl 47

o

Use the READ INPUT STATUS command (Function Code 2) to access the monitor mode status
values for the rack.
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Example:

Read the Monitor Mode Statuses from a 3300 rack which has 6 monitors installed in

monitor slots 1 through 6.

The query and response messages to obtain the monitor mode status are as follows:

CHANNEL ALARM STATUSES - The SDI stores a true/false value for the Channel Alarm

Query:
Address |Function| Two Byte Starting Two Byte CRC
Point Number Nurber of Polnts
ol 02 0 | 28 0 | 30 8 | ®
Response:
Address |Function| Byte Packed Status Data CRC
Count
o 02 06 o | o | o0 | 00 o2 | oo v | »

Statuses for each channel in the following order:

O N O U AW

Not Ok
Alert
Danger

Channel is in Bypass Mode

Channel Off

Keyphasor Not Ok
Signal Path Not Ok

(Not Used)
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This diagram shows the organization of the Channel Alarm Statuses.

Slot 1 Slot 2 / / Slot 12
Addr 136 Addr 264 / / Addr 1544

Channel 1 Channel 2 / / Channel 16

Alarms Alarms Alarms

Addr 136 Addr 144 / / Addr 256
Not OK Alert / / Not Used
Addr 136 Addr 137 Addr 143

/7

Use the READ INPUT STATUS command (Function Code 2) to access the channel alarm status
values for the rack.

Example:

Read the Channel Alarm Status from a 3300 rack which has a vibration monitor (3300/16)
in slot 2. Request both channels of the monitor.

The query and response messages to obtain the Channel Alarm Statuses look like this:

Query:
\ \
Address | Function | Two Byte Starting Two Byte CRC
Point Number Number of Points
ol 02 of 08 00 0 Fg Fa
RGSDOHSGI Ch | Ch 2
3 ‘ 3
Address | Function| Byte Packed Status CRC
Count | Data
ol 02 02 ol 02 39 EQ
* 0108 (Hex) = 264 (decimal)...see diagram shown under Channel Alarm Status in Section 5.

** 0010 (Hex) = 16 (decimal)...request 16 points...see diagram shown under Channel Alarm
Status in Section 5.

***Refer to the following table for interpertation of "Packed Status Data".
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The previous message was sent to a monitor with Channel 1 in Not OK and Channel 2 in
ALERT, hence the following Packed Status..."0102", which is equivalent to in binary.

Channel 1 ‘ Channel 2

0000|0001 | 0000 | 0010
MSB LSB MSB  LSB

The following table gives meaning to each bit of packed data:

Channel Alarm Statuses Channel 1 Channel 2 Bit #
Not Ok 1 0 (LsB) 1
Alert 0 1 2
Danger 0 0 3
Channelis in Bypass Mode 0 0 4
Channel Off 0 0 5
Keyphasor Not Ok 0 0 6
Signal Path Not Ok 0 0 7
Not Used 0 0 (MSB) 8

MONITOR COMMUNICATION STATUSES - The SDI/DDI stores a value for the Monitor
Communication Statuses for each monitor. A “1", or true, indicates a communication fault.
When a fault occurs, this indicates that a previously communicating monitor is no longer
communicating with the SDI/DDI.

5.5 Setting the Realtime Clock

To set the realtime clock, write to the realtime clock registers by function 16, Preset Multiple
Registers. This feature is only allowed if a Dynamic Data Interface is not present. If the DDl is
installed, the DDI link controls the real time clock.
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Example:

Query:
Address |Function| Starting Register Number of Byte Time Starp Tine Stamp
Number Registers Count Year Month
o 10 ol 2C 00 07 OE 00 56 0 | o5 3
[ Time Stamp Time Stamp Time Stamp Time Stamp Time Stamp
Day Hour Minute Second Hundredth
0 | 00 08 00 00 00 00 00 | oo U
[ CRC
57 | 30
Response!
Address |Function|Starting Register Number of CRC
Number Register
ol 10 ol 2C 00 07 41 FE

5.6 How SDI Data is Scaled

Current proportional data (analog data) obtained via the SDI interface is scaled as a function of
each monitor's full scale, in most cases. Any unit collecting data from the 3300 system (a DCS,
PLC, personal computer, etc) will need to convert the returned data as follows (note that numbers
and variables are given in DECIMAL):

Variables used in the examples to follow:
Display = Value displayed on the monitor's front panel (Engineering Units).
SDIdata = DECIMAL value of data returned from the System Monitor.

I. Data obtained from most monitors:
Use full scale setting of the monitor. For example, a 3300/16 Dual Vibration Monitor
with a full scale setting of 10(mils) will return data through SDI that needs to be
converted as follows:

A. Display (direct value) = (SDIdata / 4095)*(10mils).

B. Diplay (gap value) = (SDIdata / 4095)*(-24volts).
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Il. Exceptions to this are as follows:
A. For the 3300/53 Monitor:
Regardless of the recorder output's full scale setting, SDI RPM data is sent scaled
proportional to 20,000 RPM as full scale. For example:
1. Display (RPM value) = (SDIdata / 4095)*(20,000rpm).

B. For the 3300/75 Monitor:

1. Display (direct value) =999 - [(4095 - SDIdata)*(1098 / 4095)].

This formula is valid for DegF and DegC modes of operation.

C. For the 3300/80 Rod Drop Monitor:
1. Display (direct value, Metric units) =5-[(4095 - SDIdata)*(10 / 4095)).
2. Display (direct value, English units) =999 - [(4095 - SDIdata)*(1998/4095)].

Note: for 1. & 2. above, a positive (+) result indicates "DROP", while a negative (-) result
indicates "RISE".

3. Gap values follow I.B. above.
D. For the 3300/81 Monitor:

The Rod Drop Monitor has three options for the Serial Data Full Scale. In addition, the
user can choose the polarity for the rod drop direction, either positive or negative.

1. Use the following table to calculate the display value:

Full Scale Value Serial Data Polarity (rod drop direction)

Positive

Negative

999 mil rise, 999 mils
drop

25 mm rise, 25 mm
drop

1998/4095* (SDI data) -
999

50/4095* (SDI data) - 25

1998/4095* (SDI data) -
999

50/4095* (SDI data) - 25

100 mil rise, 300 mil
drop

2.5 mmrise, 7.5 mm
drop

400/4095* (SDI data) - 100

10/4095* (SDI data) - 2.5

400/4095* (SDI data) - 300

10/4095* (SDI data) - 7.5

20 mil rise, 100 mil drop

120/4095* (SDI data) - 20

120/4095* (SDI data) - 100

0.5 mmrise, 2.5 mm
drop

3/4095* (SDI data) - 0.5

3/4095* (SDI data) - 2.5
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For example with 2.5mm rise, 7.5mm drop, Negative Polarity, SDI data =
2000:

DISPLAY =(10/4095)* (SDI data) -7.5
=(10/4095)* (2000) -7.5 = -2.6 mm drop.

*  (The display value is "drop" because the value is negative and negative
polarity was chosen for the rod drop direction).

2. Display (gap value) = (SDI data/4095) * (-24) volts

For example with SDI data = 2000:

DISPLAY =(SDI data/4095) * (-24)
=(2000/4095) * (-24) =-11.7 volts.
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6. Supplemental Information

6.1 Communication Port Pin Definitions

There are two Serial Data Interface communication ports and two Dynamic Data Interface ports
located on the Power Input Module at the rear of the rack behind the Power Supply and System
Monitor.

PIN PORT
NUMBER SDI HOST (Male) SDI RACK DDI HOST (Male) DDI RACK
(Female) (Female)
RS232* RS422* RS422 RS232* RS422* RS422
(Only) (Only)
1 DCOM ICOM ICOM DCOM ICOM ICOM
2 RXD No No RXD No No
Connect Connect Connect Connect
3 TXD + THT + RRK TXD + THT + RRK
4 DTR + RHT +TRK DTR + RHT + TRK
5 DCOM ICOM ICOM DCOM ICOM ICOM
6 DSR -RHT -TRK DSR - RHT -TRK
7 RTS No No RTS No No
Connect Connect Connect Connect
8 CTS No No CTS No No
Connect Connect Connect Connect
9 DCD -THT - RRK DCD -THT -RRK
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SIGNAL DEFINITIONS:

DCOM  RS232 Common

CTS RS232 Clear To Send

DSR RS232 Data Set Ready

RTS RS232 Request to Send

TXD RS232 Transmit

-THT  RS422 -Transmit to Host

- RHT RS422 -Receive from Host

-TRK  RS422 -Transmit to Next Rack

- RRK RS422 -Receive from Next Rack

ICOM RS422 Common

DCD RS232 Carrier Detect

DTR RS232 Data Terminal Ready
RXD RS232 Receive

+ THT RS422 +Transmit to Host

+ RHT RS422 +Receive from Host

+ TRK RS422 +Transmit to Next Rack

+ RRK RS422 +Receive from Next Rack

RS-232 Pin Designation
Signal 25 Pin Connector 9 Pin Connector
Pin # Pin #

TXD 2 3
RXD 3 2
CTS 5 8
RTS 4 7
DCOM 7 5
DSR 6 6
DTR 20 4
DCD 8 1
RING INDICATOR 22 9
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6.2 Cables

6.2.1 Cable Ordering Information
The cables used by the Serial Data Interface and Dynamic Data Interface have two ordering options. The
following diagram uses cable 47125 as an example.

47125-AAAA-BB

Use the AAAA field to specify the cable length in feet. If the cable is to be assembled specify 02 for the BB
field, otherwise use 01.

6.2.2 Cable Diagrams

Cable 47125-AAAA-BB TP RED \ 1
3 \ ) 3
g ¥ BLK | | o
§ 7 WHT |
4 o 4
. BLK || g
;P CRN !
1 ||
BLK ||
5 ] 5
g Pin g Pin
Mcle Femde
Cable 89949-AAAA-BB
[ e
, ANy T GRN ,
1y BLK
D B /
3 Pin 25 Pin

Femade Femde
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T ) /\ RED\T7]:tod Pair /\ ‘R (%)
T 6/ \"“‘ / \s )
4 \ WHTTwisted Pair { \ (+)
R (+) | 3
«]

o AT e
=

Common 1 Common

9 Pin 9 Pin
Male Female
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Cable 89950-AAAA-BB [ -
Ny GRN
) — 3
= Ly RED 5
1y P BLK
D R 5
g Pin 9 Pin
Female Female
Cable 89966-AAAA-BB
| L¢P WHT/ORG
3 | 14
Iy ORG
9 — 25
I WHT/BLU
D — /
1y " WHT/BRN
o 1 18
| ‘ BRN
4 0 (@
g Pin 25 Pin
Femde Mdle
Cable 89967-AAAA-BB
—11
WHT /BLU (H
7/ i 9
v ' BRN I |
(@ b 4
Y WHT/BRN I |
18 — 9
¥ © WHT/ORG | |
725 — 9
Y ORG !
14 J 3
25 Pin g P

Femde Mdle
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Cable 89968-AAAA-BB ]5 1 v P \WHT/ORG .
NIt ORG| |4
Iy L BRN
2 1T z
Ty WHT/BRN

[
I IV N | B
. J 1y WHT/GRN
, 1y ™ BLUL |
Ty wma| |
v, 6
7 4
8 ] [ 5

9 Pin 25 P
Femde Femae

Cable 89969-AAAA-BB ]7 ;\ ¥ ©  WHT/ORG 5
, Ly ore| |
5 [y BRN 5
- Ty WHTARN
g I S i) e
. iy wHToRN
) [y ™ BU| g

|1 W U
i v wire] [
4 7
5 ] [8
5 Pin 9 Pin

Mde Femde
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Cable 89970-AAAA-BB :6 —(L. : TP /0RO :
8 | | y_ ORG g
RN T
ST +'_ ™ WHT/BLU °
7 ) 5
20
6
8
4
5
25 Pin 9 Pn
Ferale Ferde
1 ]
vy T WHT/ORG
) I( | 3
= || ‘ ORG 5
g BRN
4 B /
Cable 100058-AAAA-BB | | ‘ \/\/HT/BF\)N
0 TP 8
Ty GRN
5 — 5
v L % WHT/GRN -
q iy BLU ;
Ty wHT/BLY
20 U 4
25 Pin 3 Pin
Male Femde
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Table 13. Spare Part Listing

QTY DESCRIPTION PART NUMBER
Serial Data Interface Circuit Board 87870-01
Dynamic Data Interface Circuit Board* 87880-01
Spare Jumpers (100 pieces) 88706-01

* Keep as a spare part only if the DDI option is installed.

TO ORDER REPLACEMENT PARTS, SPECIFY THE COMPLETE CATALOG NUMBER,
3300/03 - AXX - BXX, AND THE REPLACEMENT PART NUMBER.

If the interface has been modified, specify the modification number on the parts order.
The user must set the programmable options. If in doubt about any part number, call

your local Bently Nevada Corporation representative before ordering.

SYSTEM MONITOR PART NO. 3300/03 13-
SERAL NUMBER [ MODIFICATION NUMBER 1
CUSTOMER IDENT.C————1]

SYSTEM MONTOR

©
@

DATA NTERFACE OK
O

(o]

P »g.m.v
nlim
RESET

L © |

SUPPLES 0K
T
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INPUTS
RS-422 Communication
Impedance: 4 kQ minimum
Threshold: 02V
Baud Rate: 19.2k maximum for SDI
38.4k maximum for DDI
Distance: 4,000 ft (1200 m) maximum

RS-232 Communication

Impedance: 3kQto7kQ
Input Levels
High: +3to+25V
Low: -3to-25V
Baud Rate: 19.2k maximum
Distance: 100 ft (30.5 m) maximum
Keyphasor®
Speed: 60 to 30,000 rpm
Duty Cycle: 1% minimum
Amplitude: 0.5V peak to peak minimum
DC Range: 0to -24 V (-VT =-24V)

0to-18V(-VT=-18V)
SIGNAL CONDITIONING
Frequency Response: 8 to 600,000 rpm
(0.125 Hz to 10 kHz) within 1%

Accuracy
Dynamic Signal: +0.3% of full scale (typically) at 770 F (250C).
+0.7% of full scale (maximum) at 770 F (250C).
Phase: +0.20 (typically) at 770F (250C).
+10 (maximum) at 770F (250C)
GAP: Typically 0.3%
RPM: Typically 1 rpm
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OUTPUTS

RS-422 Communications

Levels
High: 2.5V minimum
Low: 0.5V maximum
Baud Rate: 19.2k maximum for SDI
38.4k maximum for DDI
Distance: 4,000 ft (1200 m) maximum

RS-232 Communications

Levels
High: +5V minimum
Low: -5V minimum
Baud Rate: 19.2k maximum
Distance: 100 ft (30.5 m) maximum
ENVIRONMENTAL
Temperature: Operation +320F to +1490F (00OC to +650C).
Storage -400F to +1850F (-400C to +850C).
Humidity: 0 to 95%, non-condensing.
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7. Appendix A: Allen-Bradley Technical

Use this appendix as a guide when interfacing Allen-Bradley equipment to the 3300 Serial Data
Interface.

Note: When using an Allen-Bradley PLC - 5, the 3300 System will appear as a PLC - 2 type
controller.

7.1 Protocol Description

Each message packet contains a source and a destination address. When operating full duplex
with a KF2, set the 3300 Serial Data Interface address to the same address as is set on the KF2
module. When a message is sent to the 3300 Serial Data Interface, the source address is that of
the remote device initiating the message and the destination address is that of the KF2 module
that receives the message, which is then relayed to the 3300 rack. See figure below.

Source Data Destination
COPUTER}— k2 ——— kr2 || 330
Highway

>

Message Transmission

When a reply message is formulated at the 3300 rack and sent back to the computer, the KF2
module intercepts the message and inserts its address into the source field of the message. The
3300 Serial Data Interface takes the source address from the preceding command message and
inserts that address in the destination field of the reply message.

Destination Data Source
COMPUTER || kP2 % <2 350
Igrway

~

Message Transmission

Because the 3300 rack is not a computer and is not programmable, it can execute commands
but not initiate them.
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DF1 protocol is ASCII character based and uses the following ASCII control characters.

ABBREVIATION HEXADECIMAL CODE
STX 02
ETX 03
ENQ 05
ACK 06
DLE 10
NAK 15

One or more of the following code characters may be combined into a protocol "code™:
DLE STX - is a message used to indicate the start of a message
DLE ETX BCC/CRC - is a message used to terminate a message

DATA 00-0F and 11-FF - are the encoded values in the message itself. DLE DLE is a code used
to encode the value 10 in the message.

DLE ACK - is a response code that indicates that a message has been successfully received.
DLE NAK - is a response code that indicates that an attempt to transfer a message has failed.

DLE ENQ - is a message code. It requests the retransmission of the last received code.
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The following figure shows the format of a message packet:

Application Layer

COMMAND RESPONSE
CMD | STS BLOCK
DST | SRC | CMD | STS | TNS DATA

Network Layer

DLE |STX DATA DLE [ETX|BCC

Data Link Layer

As shown above, a message packet starts with a DLE STX and ends with a DLE ETX BCC/CRC.
There are data codes between the start and end of the message. The response codes can also

occur between a DLE STX and a DLE ETX BCC/CRC. Those response codes, called embedded
responses, are not part of the message packet.

7.2 Block Check

The block check character (BCC) is a means of checking the accuracy of each message packet
transmission. The character is the 2's complement of the 8-bit sum (modulo-256 arithmetic sum)
of all data bytes between the DLE STX and the DLE ETX BCC and does not include any other
message packet codes or response codes.

Example 1:
If a message contains the data codes 02, 03, 04, 05, 06 and 07, the message will be (in hex):

1002 020304050607 1003E5
DLE STX DATA DLE ETX BCC
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The sum of the data bytes in this message packet is 1B hex. The BCC is the 2's complement of
this sum, or E5 hex. This is shown in the following binary calculation.

0001 1011 1B hex
11100100 1's complement
+1

11100101 2's complement (E5 hex)

Example 2:
To transmit the data value 10 hex, use the data code DLE DLE. However, only one of these DLE

DLE STX DST SRC cmO STS TNS ADDRESS SIZE DLE ETX CRC

10 0e 01 00 01 00 Ol‘ 01 ] 10 ‘ ‘ 00 14 10 03 D8 ‘ 9A

\ INCLUDE EVERYTHING, EXCEPT THE REPETITION OF ‘ /

data bytes is included in the BCC sum. For example, to transmit the values 02, 03, 04, 05, 00,
10, 06, and 07 hex, use the following message codes:

1002 020304050010100607 1003 D5
DLE STX DATA DLE ETX BCC

In this case, the sum of the data bytes is 2B hex because only one DLE text code is included in
the BCC. So the BCC is D5 hex.

The BCC algorithm provides a medium level of data security, because it cannot detect
transposition of bytes during transmission of a packet or detect the insertion or deletion of
data values of zero within a packet.

7.3 Cyclic Redundancy Check (CRC)

Calculate the CRC value of the data bytes and the ETX byte using the polynomial x16 + x15 +x2 + xO,
To transmit the data value of 10 hex, use the data code DLE DLE. However, only one of these DLE
data bytes is included in the CRC value. Embedded responses are not included in the CRC value.

An example of what to include in the Allen Bradley CRC is given by the following message:

The byte string used to calculate the CRC in this example would be: "01000100010110001403".
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At the start of a message packet, the transmitter clears a 16-bit register for the CRC value. As a
byte is transmitted, it is exclusive-ORed (with bit 0 to the right) to the right eight bits of the
register. The register is then shifted to the right eight times with Os inserted to the left. Each time
a 1is shifted to the right, the following binary number is exclusive-ORed with the 16-bit register
value:

An example of what to include in the Allen -Bradley CRC is given by the following message:

1010 0000 0000 0001

As each additional byte is transmitted, it is included in the value in the register the same way.
After the ETX value is included in the value in the register and is transmitted, the value in the
register is transmitted (right bit first) as the CRC field.

The receiver also calculates the CRC value and compares it to the received CRC value to verify
the accuracy of the data received.

7.4 Message Characteristics

Full duplex protocol places the following restrictions on the messages that are submitted to it for
transfer:

1. The minimum size of a valid message is 6 bytes; the maximum is 250 bytes (not including
control codes).

2. As part of the duplicate message detection algorithm, the receiver checks the second(SRC),
third(CMD), fifth(TNS), and sixth(TNS) bytes of each message. At least one of these bytes
must be different from one message to the next for the algorithm to recognize a message
as distinct from the previous message. If the algorithm detects a duplicate message, the
receiver returns an ACK with no response to the command.

7.5 Protocol Diagrams

The following figures show some events that can occur on the various interfaces. Time is
represented as increasing from the top of the figure to the bottom. Data bytes are represented
by "xxxx"; corrupted data by "????".
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Normal Message Transfer

Source  Xmir Link Rovr Sink

— XXXX &=

— DLE STX xxx DLE ETX BCC —#

=Not Ful =

<= DLE ACK

- OK—
Message Transfer With NAK
Source  Xmir Link Rovr Sink

— XXXX —#&=
— DLE STX #7? DLE ETX BCC —*
<+ DLE NAK —————

..{,.

— DLE STX xxx DLE ETX BCC —=

=Nof Ful —
— XXX —

=— DLE ACK

92



Message Transfer with Timeout and ENQ
Source

Xmir
—— XXXX &=

Section 7 - Appendix A: Allen-Bradley Technical
Link Revr
— DLE STX xxx DLE ETX BCC —*=

Sink
- Nof Ful —»
= DL??PPCK
(Timeout)
DLE ENQ =
< DLE ACK
= OK—
Message Transfer with Retransmission
Source  Xmir Link Rovr Sink
— XXXX &
— DLE STX xxx DLE ETX BCC —#
=Not Ful —
— XXXX =
- DLPPPCK ———————
PPP? =
(Timeout)
DLE ENQ
= DLE ACK
=-— OK—

Retransmission occurs when noise occurs on both sides of the line. This type of noise destroys
the DLE ACK and produces invalid characters at the receiver. The result is that the receiver
changes its last response to NAK and the transmitter retransmits the original message.
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7.

6 Protocol Field Descriptions

DST -- destination station of the message

SRC -- source station of the message

CMD -- command code

STS -- status code

TNS -- transaction code (2 bytes)

FNC -- function code

EXT STS -- extended status code (Not implemented)
ADDR -- address of memory location (2 bytes)

SIZE -- number of bytes to be transferred

DATA -- data values being transferred by the message

DST and SRC: The DST (destination) byte contains the number of the station that is the
ultimate destination of the message. The SRC (source) byte is the number of the station that
originates the message.

CMD and FNC: The CMD (command) and FNC (function) bytes together define the activity to
be performed by the command message at the destination station. CMD defines the
command type and FNC, if used, defines the specific function under that command type.

STS and EXT STS: The STS (status) and EXT STS (extended status) bytes indicate the status of
the message transmission. In command messages, the application program should always
set the STS value to 0. The EXT STS is not implemented in the Serial Data Interface.

TNS: The TNS (transaction) bytes contain a unique 16-bit transaction identifier.

ADDR: The ADDR (address) field contains the address of a memory location which specifies
the address where the command is to begin executing. For example, if the command is to
read data from the 3300 Serial Data Interface, ADDR specifies the address of the first byte of
data to be read.

SIZE: The SIZE byte specifies the number of data bytes to be transferred by a message. This
field appears in read commands, where it specifies the number of data bytes that the Serial
Data Interface must return in its reply message. The allowed value for SIZE will vary with the
type of command.

DATA: The DATA field contains binary data from the Serial Data Interface.
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8. Appendix B: Modbus Technical

The Modbus interface complies with EIA standard RS-232C, interface type D. The
communications transactions are carried out in a half duplex mode. A transaction consists of a
master sending a command and the slave device returning a command. The commands and
responses are communicated asynchronously via a bit serial protocol. By design, modbus can
support multiple stations with one master and up to 247 responder stations multidropped on a
common line. The 3300 Serial Data Interface will implement multidrop with a daisy chain
configuration. The SDI supports 24 SDI stations when using a baud rate of 19.2 K, 48 SDI stations
when using a baud rate of 9600, etc. Assign each responder a unique fixed device address in the
range 1 to 247 by setting the address jumpers on the Serial Data Interface hardware.

In Serial Data Interface connections, the SDI will behave as a slave on the communication link. A
separate interfacing device, called a gateway, will serve as the master on this connection and
usually as a protocol converter between Modbus protocol and a higher level Data Highway
system. This document is concerned only with the Modbus communication link and does not
discuss any special features or requirements of the gateway or the data highway.

Data . MODBUS
COMPUTER GATEWAY GATEWAY 3300
Highway
Master Slave
MODBUS
3300
Slave

8.1 Message Definition

When the word status is used in the MODBUS context, it means alarm status or control bit
status. This is discrete data, which usually is represented as a single bit in a 16-bit word.
Likewise, the word coil means a discrete data point usually representing a control bit in the SDI.
16 status bits or 16 coils can be packed into 1 word of memory.

When the word register is used in MODBUS, it represents an analog data value, which is a 16-bit
word of memory. Analog data represents Direct, Current Proportional, and Fast Trend values in
the SDI.
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8.2 Frame Format ( RTU Framing)

Each MODBUS transaction consists of the transmission of a query and response frame. These
frame types are all similar and are subdivided into four fields: station address, function code,
information, and error check.

STATION ADDRESS FUNCTION CODE INFORMATION CRC

First Last
Order of Transmission

The length of each field is an integral multiple of 8-bit bytes. The station address field is sent first
and the other fields follow in the order shown.

STATION ADDRESS - The station address field of both the query and the response frames
contains the station address of the affected responder station. Since there is only one initiator
station, the initiator is not addressed explicitly.

The station address field is one byte long and is defined for the values 0 to 255, as follows:

0 Signifies Broadcast frame, all stations are selected. SDI does not respond to any
broadcast messages.

1 to 247Selects the corresponding 3300 Serial Data Interface

FUNCTION CODE - The function code field is one byte long. The SDI implements the following
values:

CODE FUNCTION
2 Read Input Status
3 Read Output Register
4 Read Input Register
6 Preset Single Register
8 Loopback/Maintenance
16 Preset Multiple Registers
17 Report Slave ID

INFORMATION FIELD - The information field contains all other information necessary to
specify a requested function or its response.
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ERROR CHECK FIELD - The error check field contains no application information but is
appended to the frame to detect transmission errors between the sending and receiving
stations.

The error check field is a cyclic redundancy check (CRC-16) and is 2-bytes long. Its value is a
function of the preceding data in the frame. The CRC value is calculated from the data bytes
using the polynomial x16 + x5 +x2 + X0,

At the start of a message packet, the transmitter sets all bits of a 16-bit register for the CRC
value. As a byte is transmitted, it is exclusive-ORed (with bit 0 to the right) to the right eight bits
of the register. The register is then shifted to the right eight times, with Os inserted to the left.
Each time a 1 is shifted to the right, the following binary number is exclusive-ORed with the
16-bit register value:

1010 0000 0000 0001
As each additional byte is transmitted, it is included in the value in the register the same way.

The receiver also calculates the CRC value and compares it to the received CRC value to verify
the accuracy of the data received.

Note: Refer to the Modicon Modbus Protocol Reference Guide, P1-MBUS-300, for a detailed
description of the CRC Algorithrim, Appendix C.

8.3 Exception Conditions

If the addressed SDI receives a query frame without a communications error and if some
condition stops the SDI from responding, the interface returns an exception response containing
the appropriate error code to the master.

The high order bit (Hex 80) of the function code field is set to 0 in a query or normal response
frame and 1 in an exception response. And regardless of the function code, the information field
of all exception response frames is one byte long. This byte contains the exception (EXCPT) code,
defined below.

CODE EXCEPTION CONDITION

1 lllegal function. If a poll was issued, this code indicates no
program function preceded it.

2 lllegal data address in information field.

3 lllegal data value in information field.

The SDI implements EXCPT codes 1, 2, and 3.

8.4 Loopback/Maintenance Function Code 8

A Diagnostic function code causes the slave to echo the data regardless of the status of the
associated device. The code also restarts or interrogates the communication option in the slave
without affecting the associated slave device.
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Query:

Address

ol

Function | Diagnostic
Code
08 Two Bytes

Datat
Byte

Data2 CRC

Byte | ¢ 7P

The following table lists the Diagnostic codes.

Response:

The response is the same as the query except

Diagnostic code.

that the DATA field depends on the

CODE MEANING
DATA
0 Return query register Datal = arbitrary
Data? = arbitrary
2 Return diagnostic register *
10* Clear counters and diagnostic 16-bit response (This does not
registers echo back a response)
11 Return message count 16-bit response
12 Return communication error 16-bit response
count
13 Return exception count 16-bit response
18 Return char overrun count 16-bit response

* Only power-up or diagnostic code 10 clears counters and diagnostic registers. All
counters count modulo 65536.

** |n reference to the error codes in section 2, the following bit pattern will be
returned in the response.

Alogic "1" in the bit pattern represents an ERROR in the respective area.
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8.5 Report Slave ID

Use function code 17 to obtain device dependent status and configuration information from the

Function Code 17

SDI.
Query:
Address | Function CRC
01 1 co 2C
Response:
ADDRESS |Function | Byte 0 0 System Monitor System Monitor CRC
Count Ma jor Revision Minor Revision
01 11 Number Number Hi Lo
Address Function | Diagnostic Code Dota 1 Data L CRC
01 08 0e 00 XX N
~— Bit Pattern
‘ 15 14 13 18‘ 11 10 ° 8 ‘ 7 6 ) 4 3 2 1 0
‘ 0 0 0 0 0 0 0 0 ‘ <Z[ % <q[ g g % % B
¥ o = Y A = = v
- < = ~
(%] O —
=z |
=) =
=
=
O
O

Major Rev Number - Updated whenever the firmware is changed.
Minor Rev Number - Not Used.
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9. Appendix C: Proportional Data Value
Types

The following tables show the proportional data types that are returned from the different 3300
monitors.

3300/15 3300/16
NUM CHAN VALUE NUM CHAN VALUE
1 1 Direct 1 1 Direct
2 1 Gap 2 1 Gap
3 2 Direct 3 2 Direct
4 2 Gap 4 2 Gap
5 n/a n/a 5 n/a n/a
6 n/a n/a 6 n/a n/a
7 n/a n/a 7 n/a n/a
8 n/a n/a 8 n/a n/a
9 n/a n/a 9 n/a n/a
10 n/a n/a 10 n/a n/a
11 n/a n/a 11 n/a n/a
12 n/a n/a 12 n/a n/a
13 n/a n/a 13 n/a n/a
14 n/a n/a 14 n/a n/a
15 n/a n/a 15 n/a n/a
16 n/a n/a 16 n/a n/a
3300/17 3300/20
NUM CHAN VALUE NUM CHAN VALUE
1 1 Direct 1 1 Direct
2 1 Gap 2 1 Gap
3 2 Direct 3 2 Direct
4 2 Gap 4 2 Gap
5 n/a n/a 5 n/a n/a
6 n/a n/a 6 n/a n/a
7 n/a n/a 7 n/a n/a
8 n/a n/a 8 n/a n/a
9 n/a n/a 9 n/a n/a
10 n/a n/a 10 n/a n/a
11 n/a n/a 11 n/a n/a
12 n/a n/a 12 n/a n/a
13 n/a n/a 13 n/a n/a
14 n/a n/a 14 n/a n/a
15 n/a n/a 15 n/a n/a
16 n/a n/a 16 n/a n/a
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3300/25

NUM CHAN VALUE
1 1 Direct
2 2 Direct
3 n/a n/a

4 n/a n/a

5 n/a n/a

6 n/a n/a

7 n/a n/a

8 n/a n/a

9 n/a n/a
10 n/a n/a
11 n/a n/a
12 n/a n/a
13 n/a n/a
14 n/a n/a
15 n/a n/a
16 n/a n/a

3300/30*

NUM CHAN VALUE
1 1 Direct
2 2 Direct
3 3 Direct
4 4 Direct
5 5 Direct
6 6 Direct
7 n/a n/a

8 n/a n/a

9 n/a n/a
10 n/a n/a
11 n/a n/a
12 n/a n/a
13 n/a n/a
14 n/a n/a
15 n/a n/a
16 n/a n/a

3300/26

NUM CHAN VALUE
1 1 Direct
2 2 Direct
3 n/a n/a

4 n/a n/a

5 n/a n/a

6 n/a n/a

7 n/a n/a

8 n/a n/a

9 n/a n/a
10 n/a n/a
11 n/a n/a
12 n/a n/a
13 n/a n/a
14 n/a n/a
15 n/a n/a
16 n/a n/a

3300/35*

NUM CHAN VALUE
1 1 Direct
2 2 Direct
3 3 Direct
4 4 Direct
5 5 Direct
6 6 Direct
7 n/a n/a

8 n/a n/a

9 n/a n/a
10 n/a n/a
11 n/a n/a
12 n/a n/a
13 n/a n/a
14 n/a n/a
15 n/a n/a
16 n/a n/a
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* For proper communication, this monitor must be installed in an odd numbered rack position.

3300/40 3300/45
NUM CHAN VALUE NUM CHAN VALUE
1 1 Peak to Peak 1 1 Direct
2 1 Direct 2 1 Gap
3 1 Gap 3 2 Direct
4 1 Max Value 4 2 Gap
5 1 Min Value 5 n/a n/a
6 n/a n/a 6 n/a n/a
7 n/a n/a 7 n/a n/a
8 n/a n/a 8 n/a n/a
9 n/a n/a 9 n/a n/a
10 n/a n/a 10 n/a n/a
11 n/a n/a 11 n/a n/a
12 n/a n/a 12 n/a n/a
13 n/a n/a 13 n/a n/a
14 n/a n/a 14 n/a n/a
15 n/a n/a 15 n/a n/a
16 n/a n/a 16 N/a n/a
3300/46 3300/47

NUM CHAN VALUE NUM CHAN VALUE

1 1 Direct 1 1 Direct

2 1 Gap 2 1 Gap

3 2 No Type 3 2 No Type

4 2 Gap 4 2 Gap

5 n/a n/a 5 n/a n/a

6 n/a n/a 6 n/a n/a

7 n/a n/a 7 n/a n/a

8 n/a n/a 8 n/a n/a

9 n/a n/a 9 n/a n/a

10 n/a n/a 10 n/a n/a

11 n/a n/a 11 n/a n/a

12 n/a n/a 12 n/a n/a

13 n/a n/a 13 n/a n/a

14 n/a n/a 14 n/a n/a

15 n/a n/a 15 n/a n/a

16 n/a n/a 16 n/a n/a
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3300/48 3300/50-01 and 3300/50-02
NUM CHAN VALUE NUM CHAN VALUE
1 1 Composite 1 1 RPM
2 1 Direct 2 1 Gap
3 2 No Type 3 1 {-01 =Pk Speed
-02 =No Type
4 2 Direct 4 2 Gap
5 n/a n/a 5 2 No Type
6 n/a n/a 6 n/a n/a
7 n/a n/a 7 n/a n/a
8 n/a n/a 8 n/a n/a
9 n/a n/a 9 n/a n/a
10 n/a n/a 10 n/a n/a
11 n/a n/a 11 n/a n/a
12 n/a n/a 12 n/a n/a
13 n/a n/a 13 n/a n/a
14 n/a n/a 14 n/a n/a
15 n/a n/a 15 n/a n/a
16 n/a n/a 16 n/a n/a
3300/50-03 3300/52
NUM CHAN VALUE NUM CHAN VALUE
1 1 RPM 1 1 RPM
2 1 Gap 2 1 GAP
3 1 PK Speed 3 1 Peak Speed
4 2 RPM per Min 4 2 No Type
5 2 Gap 5 2 Gap
6 2 No Type 6 2 No. of Rev. Rot.
7 n/a n/a 7 n/a n/a
8 n/a n/a 8 n/a n/a
9 n/a n/a 9 n/a n/a
10 n/a n/a 10 n/a n/a
11 n/a n/a 11 n/a n/a
12 n/a n/a 12 n/a n/a
13 n/a n/a 13 n/a n/a
14 n/a n/a 14 n/a n/a
15 n/a n/a 15 n/a n/a
16 n/a n/a 16 n/a n/a

103



3300/03 Serial Data Interface & Dynamic Data Interface Operation Manual

3300/53
NUM CHAN VALUE

1 1 RPM

2 1 GAP

3 1 PK SPEED

4 n/a n/a

5 n/a n/a

6 n/a n/a

7 n/a n/a

8 n/a n/a

9 n/a n/a

10 n/a n/a

11 n/a n/a

12 n/a n/a

13 n/a n/a

14 n/a n/a

15 n/a n/a

16 n/a n/a

3300/54 3300/55

NUM CHAN VALUE NUM CHAN VALUE
1 1 Direct 1 1 Direct
2 1 Prime Spike 2 2 Direct
3 1 Gap 3 n/a n/a
4 2 Direct 4 n/a n/a
5 2 Prime Spike 5 n/a n/a
6 2 Gap 6 n/a n/a
7 n/a n/a 7 n/a n/a
8 n/a n/a 8 n/a n/a
9 n/a n/a 9 n/a n/a
10 n/a n/a 10 n/a n/a
11 n/a n/a 11 n/a n/a
12 n/a n/a 12 n/a n/a
13 n/a n/a 13 n/a n/a
14 n/a n/a 14 n/a n/a
15 n/a n/a 15 n/a n/a
16 n/a n/a 16 n/a n/a
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3300/61
NUM CHAN VALUE
1 1 Direct
2 1 Gap
3 1 1IX Amp
4 1 1X Phase
5 1 X Amp
6 1 2X Phase
7 2 Direct
8 2 Gap
9 2 1XAmp
10 2 1X Phase
11 2 2X Amp
12 2 2X Phase
13 n/a n/a
14 n/a n/a
15 n/a n/a
16 n/a n/a
3300/70

NUM CHAN VALUE

1 1 Direct

2 2 Direct

3 n/a n/a

4 n/a n/a

5 n/a n/a

6 n/a n/a

7 n/a n/a

8 n/a n/a

9 n/a n/a

10 n/a n/a

11 n/a n/a

12 n/a n/a

13 n/a n/a

14 n/a n/a

15 n/a n/a

16 n/a n/a

3300/65

NUM CHAN VALUE

1 1 Direct

2 1 Gap

3 2 Direct

4 2 Seismic

5 n/a n/a

6 n/a n/a

7 n/a n/a

8 n/a n/a

9 n/a n/a

10 n/a n/a

11 n/a n/a

12 n/a n/a

13 n/a n/a

14 n/a n/a

15 n/a n/a

16 n/a n/a

3300/75

NUM CHAN VALUE
1 1 Direct
2 2 Direct
3 3 Direct
4 4 Direct
5 5 Direct
6 6 Direct
7 7 Direct
8 8 Direct
9 9 Direct
10 10 Direct
11 11 Direct
12 12 Direct
13 13 Direct
14 14 Direct
15 15 Direct
16 16 Direct
17 17 Direct
18 18 Direct
19 19 Direct
20 20 Direct
21 21 Direct
22 22 Direct
23 23 Direct
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3300/75 (CONTINUED)

NUM CHAN VALUE

24 24 Direct

25 25 Direct

26 26 Direct

27 27 Direct

28 28 Direct

29 29 Direct

30 30 Direct

31 31 Direct

32 32 Direct

3300/80 3300/81

NUM CHAN VALUE NUM CHAN VALUE
1 1 Direct 1 1 Direct
2 1 Gap 2 1 Gap
3 2 Direct 3 2 Direct
4 2 Gap 4 2 Gap
5 3 Direct 5 3 Direct
6 3 Gap 6 3 Gap
7 4 Direct 7 4 Direct
8 4 Gap 8 4 Gap
9 5 Direct 9 5 Direct
10 5 Gap 10 5 Gap
11 6 Direct 11 6 Direct
12 6 Gap 12 6 Gap
13 n/a n/a 13 n/a n/a
14 n/a n/a 14 n/a n/a
15 n/a n/a 15 n/a n/a
16 n/a n/a 16 n/a n/a
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3300/85 3300/95
NUM CHAN VALUE NUM CHAN VALUE
1 1 Direct 1 1 Direct/1X Amp
2 1 Gap 2 1 Gap
3 1 RPM 3 2 Direct/1X Amp
4 1 Power 4 2 Gap
5 1 PK Torque 5 3 No Type
6 1 PK Speed 6 3 Gap
7 n/a PK Power 7 4 No Type
8 n/a n/a 8 4 Gap
9 n/a n/a 9 n/a n/a
10 n/a n/a 10 n/a n/a
11 n/a n/a 11 n/a n/a
12 n/a n/a 12 n/a n/a
13 n/a n/a 13 n/a n/a
14 n/a n/a 14 n/a n/a
15 n/a n/a 15 n/a n/a
16 n/a n/a 16 n/a n/a
9.1 Modems

9.1.1 Physical Connection

When distances beyond 100 feet are required using RS-232, install a pair of modems in the
communications link. Connect the SDI or DDI to a Hayes® V-SERIES® Ultra™ Smartmodem™ 9600
using cable part number 100058. Connect the cable to the SDI HOST connector on the PIM to
attach a modem to the SDI and connect the cable to the DDI HOST connector to attach a
modem to the DDI communication link.

NOTE:  When using modems to connect between a host computer and daisy-chained 3300
racks, each having SDI/DDI capability, the host computer can only communicate with
the first rack in the chain. This means that data will only be available from the rack
that has the modem connected to it.

9.1.2 Modem Configuration

Use the following two tables to configure the two modems when connecting either a SDI or DDI
to a host computer with modems. The codes on the first table are for the modem connected to
the host computer and the codes in the second table are for the modem connected to the data
interface (SDI or DDI).

NOTE: You may need to reconfigure the modem after using the modem for another
application.
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LOCAL MODEM
COMMAND CODES

Recall Factory Configuration AT &F
Speaker off AT MO
Use S37 to define baud rate AT NO
9600 baud AT S37=9
Smallest packet sizes

Allen-Bradley (2 bytes) AT S49=2

Modbus (5 bytes) AT S49=5

DDI (7bytes) AT S49=7
Monitor DTR, hang-up on a on to off transition AT D2
Store configuration in Profile 0 AT &WO0
Store current configuration in Profile 1 AT &W1
Designate Profile 0 as the power-up profile AT &Y0
View and verify the configuration AT &V

REMOTE MODEM

COMMAND CODES

Recall Factory Configuration AT &F
Speak on low AT LO
Handshake at speed specified by $37 AT NO
9600 Baud AT S37=9
Dial-Up operation AT &LO
Track status of CTS AT &C1
Monitor DTR, hang-up on a on to off transition AT &D2
Assert DSR after handshaking AT &S2
Smallest Packet size

Allen-Bradley (2 Bytes) AT S49=2

Modbus (5 bytes) AT S49=5

DDI (7 bytes) AT S49=7
Answer on first ring AT S0=1
Echo off* AT EO
Disable result codes** AT Q1
Store current configuration in Profile 0 AT &WO0
Store current configuration in Profile 1 AT &W1
Designate Profile 0 as the power-up profile AT &Y0
View and verify the configuration AT &V

* You will not see what is typed in after entering this command.
** The OK status message will no longer appear after each command.
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10. Appendix E: Status LEDs

The status LEDs display error codes and the data interface status. The error code descriptions
are covered in Rack Configuration in section 2. If the DDI is not used or has not been configured
by the host, all of the LEDs will be flashing. If the DDI has been configured by the host, the LEDs
will show sampling status based upon Keyphasors®. This table lists the type of sampling done
when the LED is on.

LED Keyphasor® TYPE OF
SAMPLING
1 1 Dynamic
2 2 Dynamic
3 3 Dynamic
4 4 Dynamic
5 1 Static
6 2 Static
7 3 Static
8 4 Static

NOTE: LED 1 is the top LED and LED 8 is the bottom LED.
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11. Appendix F: Setpoint Number

When writing to the query registers, you will send the monitor number (1 - 12 : this is in reference
to the position in the 3300 rack from left to right, starting at the first slot to the right of the system
monitor), the channel number (1-32 : note that some monitors have only one channel, in which
case the channel number would be 1) and the set point number.

Every monitor has setpoints for particular data for a particular channel. For example, the
3300/15 monitor (Dual Vibration) has vibration alert and danger, for channels one and two. The
3300/16 monitor (Dual Vibration, XY/GAP) has vibration alert and danger, for channels one and
two, plus gap alert (over and under alerts), for channels 1 and 2. Consult the
operation/maintenance manual for the particular monitor you are working with to find out the
types of setpoints which exist for the monitor.

Once you know the actual setpoint you want to get, there is a general rule which applies to most
monitors that can be used to determine the setpoint number:

SetPointNumber 1 will be Alert. If a Danger alarm exists for the monitor, then Danger will be
SetPointNumber 2. If Over and Under alarms exist, then Alert/Danger Over will be
SetPointNumber 1 &2 and Alert/Danger Under will be 3 & 4. Using this reasoning, Alert/Danger
will be referred to as Alarm1/Alarm?2 or Alert1/Alert2 in some monitors.

Some examples are as follows:

3300/15 3300/30,35 3300/39

SetPoint #1 = Alert SetPoint #1=Alarm 1  SetPoint #1 = Over Alert

SetPoint #2 = Danger  SetPoint #2=Alarm 2  SetPoint #2 = Over Danger
SetPoint #3 = Under Alert
SetPoint #4 = Under Danger

Using the reasoning above, Over/Under is referred to by some monitors as Toward/Away or
Long/Short (not to say that "Toward" means the same thing as "Over", just that they can be
referred to as being the same when determining SetPoint Number using the above pattern).

For example:

3300/47 3300/40

SetPoint #1 = Alert Long SetPoint #1 = Toward Alert Direct
SetPoint #2 = Danger Long SetPoint #2 = Toward Alert Pk-Pk
SetPoint #3 = Alert Short SetPoint #3 = Toward Danger Direct

SetPoint #4 = Danger Short ~ SetPoint #4 = Toward Danger Pk-Pk
SetPoint #5 = Away Alert Direct
SetPoint #5 = Away Danger Direct
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The following three monitors are a bit unique:

3300/52 3300/54

SetPoint #1 = Reverse Alert  SetPoint #1 = Rotor Alert

SetPoint #2 = Forward Alert  SetPoint #2 = Rotor Danger
SetPoint #3 = Prime Spike Alert
SetPoint #4 = Prime Spike Danger

3300/61

SetPoint #1 = Direct Danger

SetPoint #2 = Direct Alert

SetPoint #3 = 1X Amplitude Over Alert

SetPoint #4 = 1X Amplitude Under Alert

SetPoint #5 = 1X Phase Over Alert

SetPoint #6 = 1X Phase Under Alert

SetPoint #7 = 2X Amplitude Over Alert

SetPoint #8 = 2X Amplitude Under Alert

SetPoint #9 = 2X Phase Over Alert

SetPoint #10 = 2X Phase Under Alert

SetPoint #11 = Gap Over Alert

SetPoint #12 = Gap Under Alert

11.1 Setpoint Type

Sertpoint types will be structured in an eight bit format. Each bit in the eight bit word has a
specified meaning. The eight bit word is broken down as shown below.

MSB LSB
WW X YYYYY
Where:
WW = 00OQVER/FROM
10UNDER/TO

2 I DIFFERENTIAL

X = OOALERT/ALARM 1
1 0 DANGER / ALARM 2

YYYYY = 00ONO TYPE
10DIRECT
20GAP
301X AMPLITUDE
401X PHASE CCW
502X AMPLITUDE
6 0 2X PHASE CCW
70 MAX VALUE
8 0 MIN VALUE
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9 0 PEAK TO PEAK
100 1X PHASE CW
110 2X PHASE CW
120RPM
13 O PRIME SPIKE
140NOT 1X
15 0RPM/MIN
16 0 COMPOSITE

Note: The NO TYPE setpoint type is used in cases where a monitor has a differing number of

measurements in each channel. This allows the monitor to return the same number of
values for each channel. An example is the 3300/47, Differential Expansion Monitor;
Channel 1 returns the DIRECT (complimentary input differential expansion)
measurement and probe 1 GAP, Channel 2 returns a NO TYPE and Probe 2 GAP..

Example: A returned value for an UNDER ALERT GAP setpoint type is 01000010, which is

hex 42.
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12. Appendix G: Cable "TO" and "FROM"

Reference
Interface To From Cable Pins | Pins
Number To | From
(1)
RS-232 TDM2 Host Computer DDIX, 89949 25F 9F
DDI
RS-232 TDM2 Host Computer DDIX, 89950 9F 9F
DDI
RS-232 Honeywell PLCG, Honeywell DHP-II, SDIX, 89968 25F 9F
Allen-Bradley 1770-KF2, ) 2)
or
TESTSDI Host Computer
RS-232 Allen-Bradley 1771-KE, SDIX, 89969 15M 9F
or SDI
Allen-Bradley
1785-KE
RS-422 SDIX, SDI, SDIX, SDI, DDIX, 47125 9M 9F
DDIX, DD, DOI, DOM, TDM, (3)
DDM, TDM, PDM POM
RS-422 TDMZ2 Host DDIX, 103629 9IM 9F
Computer DDI
RS-422 S| SDI 89966 25M 9F
RS-422 SDI S| 89967 9M 25F
RS-422 Allen-Bradley SDIX, 89970 25F 9F
1770-KF2 SDI
RS-422 TESTSDI Host SDIX, 89970 & 25F 9F
Computer SDI 101236-01 9M 25M
MODEM SDIX, 100058 25M 9F
SDI

NOTES:

(1) Part numbers shown do not include applicable dash numbers. See product catalogs for
ordering information.

(2) Use with 25 to 9 pin adapter #02290848 for 9 pin serial ports.
(3) One to seven lengths of cable 47125 can be used as extension cable(s) for cable 103629.
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13. GLOSSARY

CHANNEL ALARM STATUS - Provides for individual channel alarm status. Each monitor
channel has an Alert, Danger, and NOT OK status.

CURRENT PROPORTIONAL VALUES - The most current data acquired from a monitor.
The Current Proportional values can include Direct, Gap, 1X Amplitude, 1X Phase, 2X
Amplitude, 2X Phase, etc. Each monitor type has specific data values which it can return.
See the Proportional Data Values Types in the appendix for monitor specific descriptions.
DIRECT VALUES - The monitor's primary value. In the case of a temperature monitor, it is
temperature. For a radial vibration monitor, the direct value is vibration amplitude.

FAST TREND INTERVAL - The interval at which the fast trend samples are taken. This is
fixed at 15 seconds.

FAST TREND SAMPLES - The current proportional values are stored every 15 seconds for
a period of 10 minutes (40 samples). This provides a history of the past 10 minutes of
machine information at 15 second intervals. Once the 40 samples have been taken, the
oldest sample is overwritten. This method provides for a continuous 10 minute history of
machine information.

FAST TREND TIME STAMP - The time and date stamp for the most recent fast trend
sample.

MONITOR MODE STATUS - Provides the status of monitors. Data that is contained within
the status is as follows:

1. An error code is stored in the monitor.

2. An error condition currently exists in the monitor.

3. The monitor is currently in Setpoint Adjust mode.

4. The monitor is currently in Calibration\Program mode.
5. The monitor is currently in Trip Multiply mode.

6. The monitor has the Danger Bypass Switch active.

MONITOR STATUS - The status of the OK, Alert, and Danger conditions on the monitor.
This status is determined at the monitor level. If any channel is in alert, danger, or Not
Ok, then the monitor status will reflect the state of the channells). Individual channel
alarms are not available.

NUMBER OF FAST TREND SAMPLES - The number of samples which have been taken.
Normally, the samples are taken every 15 seconds for a period of 40 samples. This
leaves a history of the past 10 minutes of data. The number of fast trend samples will
normally be 40. However, if the data is sampled after the SDI has been powered-up, or
reset, there may be fewer than 40 samples taken.
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