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1-1.

SECTION 1
GENERAL DESCRIPTION

Introduction
This manual contains information and procedures for the installation and operation of
the Ronan Series X100 Ultralarm Systems. It also includes applications data and
detailed specifications for each of the X100 plug-in modules. A parts list, replacement
parts crdering data and schematic diagrams are also included.
This manual is organized into seven sections as follows:

Section 1 General Description

Section 2 Applications Data

Section 3 System Description

Section 4 Module Specifications and Selection Guide

Section 5 Installation Data

Section 6 Ordering Information

Section 7 Schematic Diagrams
General Description
The Series X100 Ultralarm Systems, Figure 1-1, are innovative, self-contained, micrc-
computer-based annunciators designed to monitor logic-level voltages and individual
or series-wired live switch contacts in control and interlock circuits of machinery and
process equipment. Through proper selection of input modules and the setting of user-

selectable option switches, virtually any combination of input types, annunciator
sequences, and output functions may be accommodated.
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Figure 1-1. Series X100 Ultralarm Systems
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Table 1-1. Functional and Electrical Specifications

Powerlnput .................. +.. 115/230VAC = 10%, 50/60 Hz — 36 Watts
PowerIndicator .................. Indicator Light (front panel mounted)
PowerFuse ..................... 12 Amp

Ambient Temperature . ............ 0 to 50°C (32 to 122°F)

Alarm InputTypes . ............... 8 or 16 Dry/Live Switch Contact or Logic Level inputs,
each with N.QO./N.C. Switch

Field Contact Voltages ............ 5 to 280V AC/IDC

Field Contact Input Currents ....... 1 to 10ma AC/DC

Alarm ResponseTime............. 15, 30, 60 and 120 milliseconds

First Out Alarm Resolution......... 0.65 to 3.0 milliseconds:

Alarm Sequence Selection ......... Selectable via 8 position DIP switch on controlier
module.

First Out Grouping ............... Selectable via field wiring jumpers.

Dispilay Windows . ................ Specity engraving and color with order.

Reflash/Common Alarm Outputs

RelayContact ................... 3 amps at 115V AC or 30V DC, resistive.

TransistorQutput ................ Sink up to 2amp from external power source.

Electrical Classification ........... General Purpose or Class |, Division 2, Groups A, B,

C, D using hermetically-sealed relays. A power
disconnect must be provided between the X100 and
the power Source.

The X100 introduces the concept of user-configurable input groups to obtain the abso-
lute chronoiogical order of alarms within each group, where any number of groups may
be created and of any size up to the capacity of the annunciator. Not only does this
provide excellent diagnostic capability for resolving the causes of any fault condition,
but may even prevent unexpected shutdowns if the sequence of orderly shutdowns is
frequently monitored.

The Ultralarm Systems are available in eight or sixteen input configurations in three
different physical chassis configurations; surface mounting, panel mounting and port-
able cases. All models are available with standard flashing displays or with combina-
tion flashing and numeric displays. A number of options such as NEMA enclosure
mountings are also available.

The X100 functional and electrical specifications are listed in Table 1-1. Physical speci-
fications, i.e., dimensions, weight, etc., are provided in Section 5. Key features of the
X100 System are listed in Table 1-2.



Table 1-2. X100 Features

Panel and surface mounting units and enclosures
Portable units for diagnostic testing
5 basic and 11 first-out annunciator sequences
Standard and high-resolution input modules tc interface with:
dry (isolated) contacts
live contacts (5V to 280V AC or DC)
logic level outputs (4.5V to 30.0V)
High-speed microcomputer control with built-in system self-test
Numeric displays for absolute indication of the sequence of first-out and subsequent alarms
First-out and sequential resolution to 0.65 milliseconds
Terminals to arrange first-out groupings
Internal switches for selecting:
input response time and polarity (N.O./N.C.)
annunciator sequence for each point
slow and fast flashing rates
automatic delayed silence of 1 or 2 audible devices
single or dual horn groupings
interlocked silence and acknowledge pushbutton operation
reflash or common alarm output

* Compact, modular design including plug-in power supply and display
* TEST, SILENCE, ACKNOWLEDGE, and RESET pushbuttons on frant panel

1-3. Physical Description

The X100 Systems, Figure 1-2, are modular in design and are each comprised of a
Chassis, Display Panel, one or two 8-point Input Modules, Controller Module, and
Power Supply Module.

The chassis assemblies, which are constructed of heavy gauge sheet metal, are the
mechanical/electrical interface that house the plug-in modules and field wiring
terminals. Field wiring terminals on all models are conveniently located to minimize
access time during initial installation or when adding contact points or changing con-
tact groupings.

®
m
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v

8 Point Panel Mounting System

Figure 1-2. X100 Modular Construction

1-4. Plug-In Modules

The X100 plug-in modules are standard 5”(12.7 cm) x 7.6”(19.3 cm) printed circuit
boards with an etched 56-pin, two-sided PC board edge connector that mates with a
connector in the back of the X100 chassis. All modules (including the power suoply)
employ low-voltage, solid-state integrated circuits.
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1-5.

Quick-Disconnect Display Panels

Two types of Display Panels, Figure 1-3, are available for the 8 input and 16 input model
X100s. Both types have individually removable windows and interface to the control
electronics via a quick-disconnect cable. The Standard Display Panels have two high-
intensity LED lamps located adjacent to each window. The dual-lamp display provides
five types of visual alarm status: fast flashing, slow flashing, intermittent flashing,
steady on and off.

For more complex applications where the order in which certain alarms occur is
important, Numeric Display Panels are available. These panels have, in addition to the
standard LED lamps, a large one or two-digit display adjacent to each window. The
numeric readouts capture the exact sequence in which alarms occur within each group
and retain this information until the display is reset. The dual-lamp displays, not
needed for the display of First-Out status, can follow a simple sequence (A, L, M or R
for example) to annunciate new and acknowledged alarms, or even return-to-normal
conditions for all points including the first alarm.

A Power-On indicator is located at the top of the panel and the system operating
controls are located at the bottom of the panel. Switches include, TEST, SILENCE,
ACKNOWLEDGE, and RESET. Provisions to connect a set of remote switches are
provided on the field wiring terminals.
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Figure 1-3. X100 Display Panels
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SECTION 2
APPLICATIONS DATA

Introduction

An X100 Ultralarm System can be user-configured to monitor and annunciate individual
contact points, groups of contact points for first-out and subsequent alarm sequence,
or a combination of both applications simultaneously. The series X100 systems are
modular in design and are based on a common internal bus system which aliows inter-
changeability of plug-in modules from one model to the next. Dry contact, live contact,
and/or logic level input modules may be installed in all models of the 8- and 16-point
X100 Systems. Any combination of input modules can be installed in the 16-point
modules. Standard fiashing display panels or combination flashing and numeric dis-
play panels can be specified for both 8- and 16-point models as applications dictate the
sophistication and level of detail that must be captured, retained, and displayed.
System response time is user-selectable via a switch on the X100 controller module;
response can be changed at any time as field or site requirements change simply by
changing the switch setting.

The X100 is preprogrammed to annunciate all industry-standard alarm sequences plus
several improved and special-purpose alarm sequences. The X100 combines user-
selectable annunciator sequences with both standard and numeric display panels
which when combined provide a new dimension to first-out sequence data that ¢an be
captured and displayed.

The X100 contains a microcomputer with a 2048 byte program memory. The memory
has a resident program which contains 16 annunciator sequences. Any sequence can
be seiected to function with from one to sixteen individual contacts or to function
with groups of contacts withch the user can group (first-out) via the ME terminals on
the X100 terminal strip.

TYPICAL SWITCH S8 INPUTS 1 THRU 8
UP TO 16 SWITCH S9 INPUTS 8 THRU 16

INPUTS—O’)_—
o-.-___
ALARM
o1 SEQUENcE
o—+ ELECT
O—f——¢  SWITCH JFEL
N —
O—e > 2
———] -
immamiin ] e Y
iy 0
. CLL I~ 1
———O—-’"C | CIIIIm- c
[ ) }4
o ST \| om-
O—t AR
o— SWITCH S10
O—

16-ANNUNCIATOR SEQUENCE CONTROLLER MODULES
X100-508-(S or H)-{16)
" X100-516-(S or H}(16)

Figure 2-1. Input Grouping and Sequence Selection Switches, Simplified Diagram
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2-2.

2-3.

Two annunciator sequences may be selected for simultaneous operation. One (1)
eight-position DIP switch pack (S10) on the controller module, Figure 2-1, is used to
select the desired sequence. input grouping switches (S8 and S9) on the controller
allow the user to assign the inputs to be monitored to the 8-position DIP switch. The
position of the appropriate Sequence Selector Switch dictates which of the sixteen
available sequences the X100 will execute. Detailed switch setting procedures are
provided in Section 5.

Standard Display Panels

The standard display panels have two high-intensity LED lamps located immediately
adjacent to the window that identify the function being monitored. The indicators can
be set to flash at different frequencies by manually setting the flash-rate switches on
the controller module. Detailed switch setting procedures are provided in Section 5.

Each Annunciator Sequence employs the display indicators to visually display on a
dynamic basis, the status of the input that it is monitoring. The selectable flashing
rates give the user the ability to create the display best suited to his application. To
enhance the annunciating capabilities of the X100, three optional relays, which are
mounted on the power supply module, provide contacts for activating one or two
external audible alarms and a reftash or common alarm output. These retransmitting
options are useful in applications where the X100 is located at a remote site and an
alarm at the central control panel is required. A switch is provided on the controller
module which aliows the user to choose either the Reflash or Common Alarm function
(Refer to Section 5).

Operating pushbuttons SILENCE, ACKNOWLEDGE, and RESET are located at the
bottom of the display panel. A POWER ON indicator, located at the top of the panel,
illuminates when AC power is applied to the X100 System. Option switches on the con-
trolier module allow the user to interlock the operation of the three pushbuttons for
silencing, acknowledging, retaining, and resetting alarm status.

Numeric Display Panels

The X100 with numeric display panels add another dimension to status information that
can be captured and displayed. These panels offer all of the features of the standard
display panef plus a one or two-digit numeric display adjacent to the flashing indica-
tors. The numeric display, adjacent to the alarm window, indicates the event number of
a sequence of events within a group of inputs.

Features of the Numeric Display:
A.  Only assigns an event number for abnormal inputs.

B. Numeric information “locks-in”’so that as each input in the group qoes
into alarm an Event Number will be displayed.

C. Reset clears all numerics and arms the unit for a new capture of events.
D. The numeric dispiay operation is independent of the alarm sequence used.

When numerics are used with alarm sequences, the numerics can be counted upon
to capture the order of events, therefore, first-out alarm sequences are not used.
Instead, it is recommended to use any one of the Basic Alarm Sequences (A, L, M, or
R-4X} since the LED alarm lamps can then be used to display the input alarm status
(Alarm, Acknowledged Alarm and Returned to Normal). This added flexibility allows
the operator to record the sequence of alarm events using the numerics while leaving
him free to note current alarm status using the LED lamps.

11



24,

APPLICATIONS FOR NUMERIC DISPLAY:

“Signature Analysis” — Normal start-up or shutdown of critical equipment where it has
been established that inputs to the X100 must be in a predetermined order. If the
sequence varies, the operator is given indication of the malfunction.

Since all events from first to the last are indicated, the operator can give consideration
to the second, or third event being the cause of a shutdown if the system is limited by
external switching device (i.e., If one input uses a fast relay compared to another slower
relay type or mechanical switching device).

Connecting up a shutdown group of inputs to be able to indicate in sequence for a
normal shutdown allows a check for normal shutdown by reviewing the numeric dis-
play is particularly suited to be used for operation or fault conditions associated with
circuit breakers or switchgear in power stations and substations.

Annunciator Sequences

An annunciator sequence is an inieractive series of operator actions and visual/audible
state changes of an annunciator (display or audible) following an abnormat input to the
X100 (contact opening or closing). The X100 is preprogrammed to perform ten (10) or
sixteen (16) different annunciator sequences which conform to the latest ISA stan-
dards. The sequences are:

Reference Sequence

Number Code Alarm Sequence
0. A Automatic Reset
1. L Latched Reset
2. M Manual Reset
3. R Ringback
4. R-4X Ringback (for use with Nurmneric Displays)
5. F1A First Out (Type 1) Automatic Reset
6. FiL First Out (Type 1) Latched Reset
7. F1M First Out (Type 1) Manual Reset
B. F3A First OQut (Type 3) Automatic Reset
9, F3A-5X First Out (Type 3} Automatic Reset (special flashing)
10. F2A First Qut (Type 2) Automatic Reset
1. F2L First Qut (Type 2) Latched Reset
12, F2M First Qut (Type 2) Manual Reset
13. F3L First Out (Type 3) Latched Reset
14. F3M First Out (Type 3) Manual Reset
15. F1R First Out (Type 1) Ringback

12



Basic Alarm Sequences

Four basic types of annunciator sequences are in common use. The operation of each
is different after process conditions return to normal. The alarm sequences offered in
this instrument make use of the following basic sequence letters to designate the four
basic alarm sequence types.

Basic Sequence
Letter Key Words Description

A Automatic Reset The sequence returns to the normal state
automatically, after acknowledge, when
the process condition returns to normal.

L Latched Reset The sequence returns to the normal state
automatically, after acknowledge and then
reset, when the process condition returns
to normal.

M Manual Reset The sequence returns to the normal state,
after acknowledge, when the process con-
dition is normal at the time the reset push-
button is operated.

R Ringback The sequence provides distinct visual and
audible indications, after acknowledge,
when the process condition returns to
normal. The sequence is then returned to
the normal state by reset.

The types of flashing shown in the sequence charts such as “fast flashing” and “slow
flashing” are examples based on frequent use. Option switches on the X100 are pro-
vided to vary the frequency of each flashing rate. See Section 5.

Since annunciator sequences usually include lock-in of momentary alarms, sequences
in this manual include lock-in as a standard feature. A sequence option number and
switch is provided to permit deleting the lock-in feature.

Variations in the basic sequences can be defined using basic sequence letter designa-
tions combined with option numbers.

13



First Qut

Designation Key Words Description
F1 No Subsequent  Subsequent alarms appear in the acknowledged
Alarm State state. Subsequent visual displays do not flash.

The audible device does not operate when sub-
sequent alarms occur, uniess still operating
from the first alarm. The first out indication is
reset by the acknowledge pushbutton.

F2 No Subsequent  Subsequent visual displays do not flash. The
Alarm Flashing audible device operates when subseguent
alarms occur. The first out indication is reset by

the acknowledge pushbutton.

F3 First Out Flash-  Additional types of flashing are added to iden-
ing and Reset tity new and acknowledged first alarms. A first
Pushbutton out reset pushbutton is added to reset the first

out indication, whether the process condition
has returned to normal or not.

First out sequences can be automatic reset or manual reset or can provide ringback
indication when ‘alarms return to normal. First out sequences are designated by a
combination of the first out designation, the basic sequence letter designation, and
option numbers. '

Option Designations

Option numbers can be used with the basic sequence letter designations to define
many different sequence variations. Annunciator manufacturers make use of the fol-
lowing option numbers to designate many of the common sequence variations.

First Out Alarm Sequences

First out alarm sequences are used to indicate which one of a group of alarm points
operated first. To accomplish this, the visual display indication for the alarm point that
operates first must be different from the visual display indication for subsequent alarm
points in that group. Only one first out alarm indication can exist in any one first out
group.

Three methods for differentiating between first and subsequent alarms are in com-
mon use. Two methods make use of the usuai sequence features for the first alarm
and delete features for subsequent alarms. The third provides additional features to
indicate first alarms. Annunciator manufacturers make use of the foliowing first out
designations to designate the three methods.

14



Option

Number Key Words Description
1 Silence A separate pushbutton is added to allow silenc-
Pushbutton ing the atarm audible device without affecting
the visual displays.

2 Silence Interiock An interlock is added to require operation of
the silence pushbutton before alarms can be
acknowledged.

3 Acknowledge An interlock is added to require operation of the

Reset Interlock acknowledge pushbutton before the reset opera-
tion is performed.

4 No Lock-In The lock-in feature is deleted. Momentary alarms
return to the normal sequence state without
operation of the acknowledge pushbutton.

5 No Flashing The visual display flashing feature is deleted.
New alarms have the same visual display indica-
fion as acknowledged alarms.

6 No Audible The audible device is deleted.

7 Automatic Alarm A time delay device is added to silence the alarm

Silence audible device after a set time without affecting
the visual displays.

8 Common Ring- A common audible device is used to call atten-

back Audible tion to both the alarm and ringback sequence
states.

9 Automatic Ring- A time delay device is added to silence the ring-

back Silence back audible device after a set time without
affecting the visual displays.
10 No Ringback The ringback audible device is deleted.
Audible
11 Common Ring- A common type of flashing is used to indicate
back Visual both the alarm and ringback sequence states.
12 Automatic Ringback sequence momentary alarms go to the
Momentary ringback sequence state without requiring cper-
Ringback ation of the acknowledge pushbutton.
13 Dim Lamp The visual display indication is dim in the normal
Monitor sequence state to reveal lamp failure.
14 Lamp Test Operation of the test pushbutton tests the visual
displays only.

1X Priority Horns Two audible horns selectable No.1 or Ne. 2 for
one alarm sequence.

2X Reflash Output Common output signals each new incoming

alarm input only clearing when all inputs return
{0 normal.

15



Option

Number Key Words Description
3% Common Alarm Common output signals that there is an alarm in
: Output the unit and clears when all inputs return to
normal.

4X Common Ring- Acknowledge pushbutton acknowledges both
back Pushbutton alarms and ringback alarms.

5X Common First- Flashing rate of first-out alarm and acknowledged
out Visual states are identical.

6X Direct Reset Permits resetting without prior acknowledging.
Option

7X Ringback Silence  An interlock is added to require operation of the

interlock silence pushbutton before the ringback visual
can be reset.

Typical method of specifying alarm sequences with options:

A-1-2

J “U—Option 2 Silence Interlock
Basic Sequence

—— Option1 Silence Pushbutton

FIL-1-2

"“—Option 2 Silence Interlock
First-Out

Designation
Option1 Silence Pushbutton

Basic Sequence
Letter

16



SEQUENCE A - AUTOMATIC RESET

P e B NOAMAL
Rl
VISUAL | OFF
AUDIBLE |  SILENT
TO
RETURN ABNORMAL
TO NORMAL
PROCESS | ACKNOWLEDGE [ PROCESS | ABNORMAL
INPUT |  ABNORMAL WHILE NORMAL INPUT ~
SEQUENCE [Eireus e e SEQUENCE
STATE _ | ACKNOWLEDGED STATE
VISUAL S o] < ; ) VISUAL
e ; ACKNOWLEDGE
AUDIBLE | SILENT WHILE ABNORMAL AUDIBLE
Figure 2-2.
Sequence A

Sequence A is a basic alarm sequence (Horn on with Flashing Visual) with automatic reset that automatically returns
acknowledged alarms to normal when the process inputs return to normal. In some applications, Sequence A may
have a disadvantage since new momentary alarms return to off if they occur while the acknowledge pushbutton is
being operated or they will appear in the steady on condition if still abnormal on release o the acknowledge button.
Thus new alarms may be lost or may be confused with previously acknowledged alarms. To avoid this disadvantags,
new alarms may be identified and logged when they enter the alarm state before operating Acknowledge. Using
Option 1 improves the sequence by adding the Silence Pushbutton to remove the audib e signal, leaving the new
alarms in the Flashing State while being observed. Option 2 interiocks the Silence and Acknowledge pushbuttons.
Operation of the Acknowledge Pushbuttan will not change new alarms to the acknowledged state unless and until
they are first silenced. Thus, alarms that occur while the Acknowledge Pushbutton is being operated will be
presented in the alarm state. Use of this option also prevents accidental operation of the acknowledge function. It
also enforces rigorous operator actions by requiring sequential rather than random operation. This sequence is
recommended for standard systems where a large number of alarms are not expected to occur simultaneously.

17



SEQUENCE L - LATCHED RESET

PROCESS
INPUT NORMAL
SEQUENCE
STATE NORMAL
VISUAL OFF
AUDIBLE SILENT
RETURN TO
TO NORMAL ABNORMAL
PROCESS : PROCESS ABNORMAL |
INPUT ASNORMAL 4} INPUT ORNORMAL |
SEQUENCE || RESET SEQUENCE f
STATE RESET ‘ WHILE STATE ALARM |
VISUAL ON | NORMAL VISUAL FLASHING
i
AUDIBLE SILENT [ f AUDIBLE AUDIBLE
/7
/ 4
~// ACKNOWLEDGE
RESET B>
, L
el ot O PROCESS ABNORMAL |
INPUT CR NORMAL
SEQUENCE | AckNowLEDGED
VISUAL ON
AUDIBLE SILENT
Figure 2-3.
Sequence L

Sequence L is a besic alarm sequence (Horn on with Flashing Visual) with latched reset that retains acknowledged
alarms until the Reset Pushbutton is operated. All maintained and momentary alarms are retained in the acknowl-
edged state and only return to rormal automatically after the Reset Pushbutton is operated and the process input
returns to normal. Addition of Option 1 assists the operator by silencing the Horn and permitting a review of the new
flashing alarms. Option 2 requires sequenticl operation of silence and acknowledge functions as described for
Sequence A. This sequence is recommended particularly in ‘arge systems where there is a possibility of a large num-
ber of alarms occurring simultaneously, so that they may be safely ackrowledged while accepting new alarms.
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SEQUENCE M- MANUAL RESET

PROCESS
INPUT
SEQUENCE
STATE
VISUAL
AUDIBLE
RESET T0
WHILE NORMAL ABNORMAL
PROCESS ABNORMAL PROCESS | ABNORMAL
INPUT OR NORMAL _ INPUT |  ORNORMAL
 ACKNOWLEDGE SEQUENCE S
S AT _ ACKNOWLEDGED STATE
VISUAL e mONE - <‘ — VISUAL NG
AUDIBLE |  SILENT = ACKNOWLEDGE AUDIBLE \UDIBLE
Figure 2-4.
Sequence M

Sequence M is a basic alarm sequence (Horn on with Flashing Visual) with Manual Reset tha' retains acknowledged
alarms until the process input conditions return to normal and the manual Reset Pushbuttan is operated. In some
applications, Sequence M may have a disadvantage since new alarms that occur while the Ac Knowledge Pushbutton
is being operated appear in the steady on condition. Any alarm occurring during the Acknowledge Pushbutton opera-
tion may be confused with existing acknowledged alarms. In order to reset alarms, Sequence M requires that the
Reset Pushbutton be operated repeatedly to determine if the process input conditions have returned to normal. With
Sequence M it is not evident when the process input returns to normal or returns again to abnormal. Use of Options 1
and 2 improves the sequence for reviewing new incoming alarms.
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SEQUENCE R - RINGBACK
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Figure 2-5.

Sequence R

Sequence R is a basic alarm sequence (Horn on with Flashing Visual) with ringback that provides distinct visual and
audible indication when the process input conditions return to normal. The ringback indications are displayed when
the process condition returns to normal after the alarm has been acknowledged. Activation of reset returns the
sequence to a normal state. In some applications, Sequence R may have a disadvantage since momentary and new
alarms that occur while the Acknowledge Pushbutton is being operated change to slow flashing and the new main-
tained alarms change to the steady on condition. The new alarms may be confused with existing alarms. Use of
Options 1 and 2 improves the sequence for reviewing new incoming aiarms. Option 8 uses a common audible device
for both alarm and ringback and relies on the different visual display indications for differentiation. Option 9 uses a
time delay device to silence the ringback audible device after a set time. Option 10 deletes the ringback audible and
uses only the ringback visual displays. Option 11 uses common type of flashing for both alarm and ringback and
relies on the different audible devices for differentiation. Opticn 12 causes momentary alarms to go to the ringback
sequence state as soon as the process condition returns to normal. This sequence is recommended where it is
imperative to know when a field input has returned to norma such as an alarm associated with the shutdown of
equipment.
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SEQUENCE R-4X RINGBACK
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Figure 2-6.

Sequence R-4X

This sequence is the same as the basic “R" sequence except the ackrowledge pushbutton is also used to reset the
ringback — visual and audible, and returns the logic to a normal state. The reset pushbutton is reserved to reset the
numeric display, thus providing the operator with a numeric display indicating the order of events. The alarm display
LED's indicate the return to normal and poss ble return to alarm information required.

This sequence, in conjunction with the numeric display, offers unlimited possibilities when monitoring start-up or
shutdown circuits, including special operations requiring monitoring for correct sequence of events.
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