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Operator Using the Alarm System

e Menu CSS, Alarm, Alarm Table

* ldeally: no alarms

o | ¢ =0
Current Alarms (0) Select ﬂ @
PV Description Alarm Time Current Severi Current Status Alarm Sevel & [Alarm Status Alarm Value
Acknowledged Alarms (0)
PV Description Alarm Time Current Severi Current Status Alarm Sevel & Alarm Status Alarm Value
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Operator Looking at Alarm User Interface

* Other Alarm Views (Context Menu Alarm
Perspective)

— Alarm Tree: Displays all items monitored by the
alarm server (with or without current alarm)

— Area Panel: Overview of areas

 Still, all OK
B A AveaPanel 5|
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An Alarm Triggers!

Table shows what, when, ...

£5 Alarm Table 22 L | =g
Current Alarms (1) Select 3 (x)
PV Description Alarm Time Current Severi Current Status Alarm Sevei A |Alarm Status  Alarm Value
demo:temp Overtemperature 2011/08/29 16:48:32 MINOR HIGH_ALARM MINOR HIGH_ALARM 31.0

Acknowledged Alarms (0)

PV Description Alarm Time Current Severi Current Status Alarm Sevei A |Alarm Status  Alarm Value

Annunciator would say:

“Minor alarm: Overtemperature”
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An Alarm Triggers...

Some operators prefer just the Alarm Table,

others also like to look at Area Panel or Tree
View

5™ Alarm Area Panel &3 l =7 -
lon Source
=0
demo%,@’@*&ﬁ?},/ !I' b=
’ —
@ System: RF £ Alarm Table &3 5 ‘

Current Alarms (1)

Select 3 @

PV Description Alarm Time Current Severi Current Status Alarm Sevei & |Alarm Status  Alarm Value
demo:temp Overtemperature 2011/08/29 16:48:32 MINOR HIGH_ALARM MINOR HIGH_ALARM 31.0

Acknowledged Alarms (0)

PV Description Alarm Time Current Severi Current Status Alarm Sevel & |Alarm Status Alarm Value

F= n Y
C . 4

So there is a problem in the lon Source Vacuum...
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Context menu of Alarm
e--  Whattd

' Try to lower the temperature

e Guidance

/A.QIJ ! =E

/
Current Alarms (1) Select - ﬁ @
PV Description Alarm Time Current Severi Current Status Alarm Se*ci& | Alarm Status | Alarm Value
demo:temp Overtemperature | ® 00:00:34 NOR HIGH_ALARM M, HIGH_ALARM 31.0
| What to do i
s OPI =

[ Copy to clip-board
v Acknowledge

% Configure Item

\

Alarm Perspective \
irent Severi Current Status»ﬂum&ev%\]Alarm Status Alarm Value

Acknowledged Alarms (0)

— Description - X Process Variable >
| !

‘ alarms.opi 23
Alarms

—Temperature

* Links to related OPIs

-20
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The Problem is fixed, Alarm clears

2" Alarm Area Panel 3 ‘ = alarms.opi 23 l =0
Alarms
rTemperature
.c —_ -
200~ -100
-80
lon Source 3-60
. ~40
= Show in Alarm Tree _ :
~ Acknowledge I t20
£ Alarm Perspective o

= Alarm Tree 82 =0

demo v ‘@‘@i&w v U B
ve

@ System: RF -
ve £ Alarm Table 83 »® l { T
D PV: demo:temp (MINOR/HIGH_ALARM,OK/OK)
> i
@ Area: Linac Current Alarms (1) Select L? @
PV Description Alarm Time Current Seve Current Statu Alarm Seve 4 Alarm Status Alarm Value
demo:temp Overtemperature 2011/08/29 16:48:32 ORI ok MINOR HIGH_ALARM 31.0

Acknowledged Alarms (0)

PV Description Alarm Time Current Seve Current Statu Alarm Seve 4 Alarm Status Alarm Value

* By default, the alarm system latches alarms

“Current” severity of PV is OK, but alarm
iIs remembered until alarm is ¢ Acknowledged
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Guidance, Related Displays, Commands

fe Alarm Tree 2 I O Properties| =g
@ =
» @ Area: BeamPermit (OK/OK/OK)
v

v @ System: Cooling_Tower (OK/OK/OK)
@ System: Cooling Tower Fans (OK/OK/OK)
@ System: Cooling_Tower_Pumps (OK/OK/OK)
® PV: CF_CU:TWR2_TW_Trouble:Sts (OK/OK/OK)

® PV: CF_CU:TWR_TT4016:T (OK/¢
® PV: CF_CU:TWR_TT4017:T (OK/
© PV: CF_CU:TWR_TT4018:T (OK/t
> d ‘
» @ System: Potable_Water_Tank (OK/OK
» @ System: Site_Power_Other_UPS (OK/Q
@ Area: Diagnostics (OK/OK/OK)
» @ Area: HP_Mod_Smoke (OK/OK/OK)
» @ Area: HP_Mod_V_Mon (OK/OK/OK)
» @ Area: HPRF_PLC_Check (OK/OK/OK)
» @ Area: HPRF_Rack_Sts (OK/OK/OK)
@ Area: ICS (OK/OK/OK)
» @ Area: MPS (OK/OK/OK)
» @ Area: PPS (OK/OK/OK)
® Area: Timing (OK/OK/OK) 444

i Check tower water pump
5/ CF Overview
il Cooling Tower Overview Screen

sZ Tower Water Pump Screen
s/ Rationalization

AlarmHandling /TowerWaterAlarm — SNS Controls Group Wiki

8.0.0 Check tower water pump

@ PV: CF_CU:TWR_FT4017:Flw (OK  ®i Look at Cooling Tower Overview,..

1 Look at tower water pump screen. Three pumps should be running. If not, attempt
: to turn on via operator screen. If that fails, turn them on manually at CUB.

£I5 Cooling Tower Water Pumps Scre...

» @ Area: Tunnels (OK/OK/OK) _ /ys ©° == ; Fewen ] (Twes
| AlarmHandling/ TowerWaterAlarm

» @ Area: Wate r_Pump (OK/OK - [ »g[: » FrontPage » HVC| Jarm » Tower
FrontPage || RecentChanges || FindPage || HelpContents | LogOut

» @ Area: lonSource (OK/OK/OF ¢ commens o A Uik Atachmerts

More Actions:

Alarm PV: CF_CU:TWR2_TW_Trouble:Sts

Purpose of Alarm

Indicates insufficient tower water problem, either flow or elevated temperature or pump failure.

Flow (5500gpm) and temperature limits are fixed in the PLC. For changes see contacts listed below.
Operator Guidance

Look at tower water pump screen. There should be 3 pumps running. If not, attempt turn-on via operator
screen.

If that fails, turn them on manually at CUB. If all fails, call contacts listed below.
Failure Consequence
MAJOR consequence: Beam will be off for 12 hours, cold box will trip, ..
TODO: List the top 3 critical items and response times in each case to avoid shutdown.
Operator Response Time Available
Usually less than 5 minutes in order to prevent further temperature increase.
TODO: Response time depends on beam power. How should this be factored into response?
8 Managed by UT-Battelle Contacts
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Water System Mechanical Engineers: Greg Irby, Jerry Ferguson Control System Contact: Frank Brantley ) |

M Basic Text

v Open EDM/OPI screen
v Open web page

M Run ext. command

Hierarchical:
Including info of parent
entries

Merges Guidance etc. fror

all selected alarms OAK
RIDGE
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ontext Menus Connect the Tools

k= *<not saved> 2 1 =8

D

Send alarm
PV to any
other CSS
PV tool

_ [Mohm]
2.4 25 26 2.7 2.8 29 3.0 3.1 3.2 33 34 35

CF_KL:DIWS_AIT4306B:Rs

L

T T T T T T T 1
2009/04/15 2009/04/15 2009/04/15 2009/04/15 2009/04/15 2009/04/15 2009/04/15 2009/04/
07:22 08:48 10:14 11:40 13:06 14:32 15:58 17:24 |

A ¢ =0
Select @

PV Description Time' Current Severity |Severity 4 Status Value
CF_KL:DIWS_AIT4306B:Rs Check polishing looy ®013‘33'2‘ RN OK MINOR HIGH_ALARM 2.5

i Check polishing loop resistivi...
£ CF Overview

15 Klystron Gallery Overview

& Logbook...

\cknowledge

Current Alarms

_ Copy Pv Name to Clipboard
k< Data Browser
~ [z Data Browser View

Acknowledged Alarms 7 Configure Item L
1 . © Open in display
PV Description =l Auto-size Columns % PV Tabl Status Value
TMod:Summary_MPS:Alarm Moderator System A Alarm Perspective L a .e invalid-ack'ed READ_ALARM Ready
HEBT_Coll:CT2:Cond Hebbit collimator obueemow: awrmrevwsuersayl B Rack View LOLO_ALARM |0.016
PV Utility
) EE PV Fields Viewer
[ s v 5 Q Probe
E EPICS PV Tree
PV Name/Filter: ICF_KL;DIWS_AIT4ZSB:R$ w | Field: IHIGH.HSV.HIHI.HHS\4 v |
CF_KL:DIWS_AIT4306B:Rs File Name: I Export to File |
Record Type: Iai 10C Name: I(f~i:s~'n:~k|
Boot Date: [Febnary 05, 2009 at 10:10am Boot File: [ fadefepic/iocTop/R3.14.7/CF/Develdb/KL.db
Field DED Type Value in File Live Value |
HHSV DBF_MENU MAJOR MAJOR
HIGH DBF_DOUBLE 25 25
HIHI DBF_DOUBLE 3.0 3.0 O AK
HSV DBF_MENU MINOR MINOR R
ERIDGE
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E-Log Entries

£ Alarm Table 53 |
~N ™
Current Alarms e LOgbOOk Entry
PV Description Time Create electronic logbook entry ‘
CF_KL:DIWS_AIT4306B:Rs Check polishing loor @013’332 il | o
SR - Enter name, password, maybe edit the alarm information /
i Check polishing loop resistivi... yé
255 CF Overview
£ Klystron Gallery Overview
& Logbook... User name: joe

PaSSWOI’dj Ssscesscssscsee

Logbook: | Operations B

® “ Log boo k” Title: Current Alarms
from context menu

Received this alarm while turning the puple thingy on.

creates text Wl Fixed it by turning the second valve from the left

three clicks clockwise.

basic info about |

Check polishing loop resistivity for KL4

PV: CF_KL:DIWS_AIT4306B:R

seIeCted alarms . | Time: 2009/04/15 15:50:585.735057000 (Duration 01:14:23)
n n Severity/Message: MINOR/HIGH_ALARM

Edit, submit.

Current Severity: OK

— )

(_ Cancel \ ( oK )

* Pluggable implementation

° Similar: EMail

for the Department of Energy




Configuring the Alarm System

* Open Alarm Tree
a) Menu CSS/Alarm/Alarm Tree
b) Use Alarm Perspective

e Select alarm configuration

Select Alarm
Configuration
Select
Perspective P P
i:;Ai-a-;;'r‘.Tree 23 | demo v | ;@ ‘@ ﬁ& €f v ! ‘! == =08 Alarm
v @ Area: lon Source Confl Uratlon
Alarm Tree _@sysem i g
. .Syster‘n. Vacnfum (WOUId be
V|eW ~ () PV: demo:temp
¥ Area: Linac
PV: sim://ramp < empt:y fOI’ neW
configuration)

11 Managed by UT-Battelle
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Alarm Configuration Hierarchy

* Root
— Name of the alarm configuration

* Area
— Top-level elements

e System
— Anything below ‘Area’

Areas

v ) System: Cartl
@ PV: demo:temp
) System: Cart2
» ) Area: Linac

— Can have (Sub-)System below other System

* PV
— Alarm trigger PV
— Can be below Area or System

12 Managed by UT-Battelle
for the Department of Energy

demo v
v @ Area: lon Source (SUb )
) System: RF System
v ) System: Vacuum

N




- , V) Area: lon Source
Why Hierarchy: v o v

V) System: Cartl

PV: demo:temp
System: Cart2
v @ Area: Linac (MAJOR/Way High)

1 . O rg a n izati o n L BPV: sim://ramp (MAJOR/Way High,MINOR/Low)
— Easier to maintain than plain list of PVs

2. Help Operators Locate Alarm

— Especially when there are many alarms, if can be
useful to know where they are

— Use physical “Areas”, i.e. location along the machine!

3. Guidance, Related Displays

— Guidance for an Area or System will be displayed for
all Subsystems and PVs below that point in the alarm
configuration tree

— Examples:

* General lon Source contact information (phone numbers,4£..)

e Linac Overview display link

13 Managed by UT-Batt
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Editing the Alarm Configuration

* Open Alarm Tree
* Login

 Use Context Menu to add, edit, remove, ...

Login
Login

Input username and password

User name: Fred

v Cancel OK
‘!:; Alarm Tree 23 | demo v L
v @ Area: lon Source
@ System: RF
v System: Vacuum
O PV: demoitemp | 4 <
Z Configure Item
v Area: Linac ‘ 9

PV:sim://ramp

Add a new Area,
System, or PV

4+ Add Component
' By Rename Item H —]
. E7 Move item

¥ Remove selected Items

£ Alarm Perspective

14 Managed by UT-Battelle
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Add PV or Subsystem

1. Right-click on ‘parent’

2. “Add...”

3. Check either Area, System or PV
4. Enter name

Online. No search for config files, no restarts.

W00 Add Component
Control System Studio (SNS)
LIk I Add Component to Alarm Configuration IEE
7 2% Alarm 8 Display Development | Data Browser Select type of item to add, then enter name /
f= Alarm Tree £3 | QY v i ==0| £
® Area: Timing (OK/OK/OK) i Type:
» @ Area: Tunnels (OK/OK/OK) ype: O Area O System 8 PV
» @ Area: Water_Pump (OK/OK/OK) Parent: Annunciator/RFQ/RFQ_Vac
» @ Area: lonSource (OK/OK/OK)
» @ Area: LEBT (OK/OK/OK) Name: [MyNewPV J

v @ Area: RFQ (OK/OK/OK)
v @ System: RFQ_Vac (OK/0” "‘s";‘ m
® PV: RFQ_Vac:GV_14 /7 RFQ Vacuum Screen
® PV: RFQ Vac:GV_18 7 guidance_rationale
@ PV: RFQ_Vac:GV_2:!
® PV: RFQ_Vac:GV_3A
@ PV: RFQ_Vac:GV_3B + Add Component
® PV: RFQ_Vac:GV_4:! %, Rename Item ( Cancel \ ( OK 3
@ PV: RFQ_LLRF:ResCtrl1:f
» @ Area: MEBT (OK/OK/OK)
» @ Area: DTL (OK/OK/OK)
» @ Area: CCL (OK/OK/OK)
» @ Area: SCL (OK/OK/OK)
» @ Area: HEBT (MAJOR/major-ack'ed /LOLO_ALARM)
» @ Area: RID (OK/OK/OK)
» @ Area: Ring (OK/OK/OK)

» O Area: RTBT (OK/OK/OK)

L - - ] ) 4>

% Configure Item

7 Move item
¥ Remove selected Items

Alarm Perspective

OAK
L Fred |2° J RIDGE
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Configure PV

* Again online

Alarm Item Configuration

Item: Annunciator/RFQ/RFQ_LLRF:ResCtrl1:ResErr_Avg

Configure guidance, related displays, ... EV

° ES pec i al Iy u Sefu I Description: Flevated R F Q resonance error

Alarm Delay [seconds]: 0

for operators to "

Behavior: V' Enabled | Latch V! Annunciate

update guidance ...

Guidance:

and related

Check and fix resonance error Check LLRF measurement of cavity residency error.

s c re e n s . ol <Add>

v @ Area: RFQ (OK/OK/OK)

v @ System: RFQ_Vac (OK/Q¥ '~ mm

® PV: RFQ_Vac:GV_1A
® PV: RFQ_Vac:GV_1B
® PV: RFQ_Vac:GV_2:!
® PV: RFQ_Vac:GV_3A

16 Managed by UT-Battelle
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3 <>
Displays: 8.0.0 Edit Row Data
Title Command
RFQ LLRF startedm -m S=RFQ,N=1,TN= Title: Check and fix resonance error
RFQ Chiller startedm Cool -
P T— -y Details: |check LLRF measurement of cavity resonance
Rationalization https://ics-web.sns.ornl.gov/u error
<Add> <Add> Try to reduce error by adjusting LLRF pulse
width as per the Daily Order.
Commands:
Title Command
<Add> <Add>

(" Cancel ) ( OK )

£/Z RFQ Vacuum Screen
t/5 guidance_rationale

5f‘ Conﬁgure Item ID: 621 Last configured: 2009/04/14 16:46:17 OAK

Cancel RIDGE

National Laboratory




PV Configuration

Description:
Also used for

Full Path to PV in
Alarm Tree

Alarm Item Configuration

Guidance:
Simple Title &

Annunciation r/’/

Detail that should
help operators
handle the alarm

Display Link Options:

—

Item: Annunciator/RFQ/RFQ_LLRF:ResCtrl1:ResErr_Avg
Configure guidance, related displays, ...

Description: Elevated R F Q resonance error

Alarm Delay [seconds]: 0

Alarm Count [within delay]: 0

Behavior: / Enabled Latch V' Annunciate

Enabling Filter:

/CSS/path/to/display.opi
http://www.google.com
https://some.host.org
scriptname arg1 arg2

See online help for more details

17 Managed by UT-Battelle
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Guidance:

Title Deta:

Check and fix resonance error Check LLRF measurement of cavity residency error.

<Add> <Add>

C
Displays: 8.0.0

—

Title Command | ) P

RFQ LLRF startedm -m S=RFQN=1,TN=1 FCM-RFQ: Title:  Check ar

RFQ Chiller startedm Cool o, [—

N . o | Detalls: (Check 1L
Rationalization https:/ /ics-web.sns.ornl.gov/wiki/AlarmHa error
<Add> <Add> \ Try to rec
width as

Commands:

Title Command |

<Add> <Add>

[ l oy
ID: 621 Last configured: 2009/04/14 16:46:17
OK




Exercise: Edit Alarm Configuration

18 Managed by UT-Battelle
for the Department of Energy

Open Alarm Tree View

Select the Alarm Configuration ( ‘root’ ) assigned
to your team

Add areas like “Front End”, “Linac”, “Target”

2 S 11

Add Systems like “Vacuum”, “Cooling”

Create simple BOY display that shows alarm
trigger PVs and allows you to control them

Add alarm trigger PVs to alarm configuration
— Add some simple guidance like “Fix it”
— Use path to your BOY *.opi as Display Link




Exercise: Use Alarm Configuration

* Switch to the Alarm Perspective
— Can do that from context menu of alarm tree

* Use the display to trigger an alarm

e See how alarm is indicated in the table, tree, area
panel

— Open the guidance, related display
— Cause the alarm PV to stop alarming
— Acknowledge the alarm

19 Managed by UT-Battelle
for the Department of Energy



General Alarm Server Behavior

* Latch highest severity, or non-latching
— like ALH “ack. transient”

e Annunciate

e Chatter filter ala ALH

* Alarm only if severity persists some minimum time
e ..or alarm happens >=N times within period

* Optional formula-based alarm enablement:
— Enable if “(pv._.x>5 && pv_y<7)|| pv_z==1"
— ... but we prefer to move that logic into I0C

* When acknowledging MAJOR alarm, subsequent MINOR
alarms not annunciated

— ALH would again blink/require ack’

20 Managed by UT-Battelle
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