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Presenter introduction: Suhas Kulkarni

25 years serving industrial customers

Title:
Global Service Manager - Food & Beverage, Datacenters &
Smart Manufacturing

Background:

| have been working with ABB for past 20 years.

During these years | have held various roles in Engineering,
Project Management, R&D Program Management and
Marketing Functions. | have worked for various Industries like
Sugar Plants, Dairies, Iron & Steel, Cement, Mining, Specialty
Chemicals, Petrochemicals etc
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Alarms
Definitions and Purpose

Definition of an Alarm

Purpose of an Alarm System

Namur NA 102:

Indication requiring immediate response by the operator. The
response may be, for example, manual intervention, increased
watchfulness or initiation of further investigation.

ISA-RP 77.60.02-2000:

An audible or visible means of indicating to the plant operator an
equipment or process malfunction or abnormal condition.

EEMUA 191:

The purpose of an alarm system is to direct the operator's
attention towards plant conditions requiring timely assessment
or action

Each alarm should alert, inform and guide

Every alarm presented to the operator should be useful and
relevant to the operator

Every alarm should have a defined response

Adequate time should be allowed for the operator to carry out
his defined response



When an alarm sounds

Operators need to know instantly what it means and have both
the time and the information to deal with it correctly

EEMUA 191 states:

— Each alarm should alert, inform and guide

— Every alarm presented should be useful and relevant to the
operator

— Every alarm should have a defined response

Acknowledging or silencing an alarm without investigating it is not an option!
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Unfortunately, that’s not always the case
Value-added Engineering
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Today, many operators face too many alarms

Without a properly configured alarm system, even the most skillful operator may run into difficulties

Often turn off acoustic alarms

Acknowledge alarms without acting

Missed alarms can cause incidents or near-incidents

Suppress alarms for long periods

May not even know what a particular alarm means



What are issues ?

Burst Alarms
Alarm Load
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What are issues ?
Alarm Load

Symptoms

— High number of alarms per operator per minute
* 1 per minute is unacceptable
* Highest seen 40 per minute

— Operators accept alarms without review

Effects

Devaluing of the Alarm System

Decision making impaired

« Poor operator responses

Adds to operator stress

Masks high priority alarms
* More outages

» Loss of protective layer



What are the issues?
Alarm Bursts

Symptoms

— High number of alarms from a single cause e.g
» Compressor trip
* Shutdown/Startup

— Often see 100+

— Occasionally see 500+

Effects

- Incorrect/delayed diagnosis of causal event
* Incorrect response to incident

+ Delayed response to incident



What are the issues?
Nuisance Alarm Handling

Symptoms

— High number of alarms per operator per minute
* Repeating alarms
* Instrument Fault alarms

+ System alarms

Effects

Alarms defeated

» Safety alarms

e ‘Unofficial’ defeats

Ignoring the alarm system

Poor control room environment

High operator stress

Devaluing of work request system



What are the issues?
Poor Design

Symptoms

— High numbers of high priority alarms
— Safety alarms not differentiated

— No defined operator response

— Standing Alarms

* Out of use or standby equipment

Effects
— Operators respond to inappropriate alarms
* Delayed or no response to important alarms

- Inconsistent or incorrect operator response



What are the issues?
Poor Management

Symptoms

— Alarms disabled inappropriately
* Without risk assessment
* Without regular review

— Alarms ignored

— Faulty alarms not addressed

Effects

— Removal of a layer of protection
+ Safety
* Environmental
* Economic

— Regulator attention!



What Guidance is available?

Q’l ASM ASM (Abnormal Situation Management) Consortium

|S) ISA 18.2: “Alarm Management for the Process Industries”

3E HSE: “Better Alarm Handling”

)
EEMUA EEMUA 191: “Alarm Systems - A Guide to Design, Management &
( Procurement.”



What Guidance is Available
Design Principles — Primary KPIs

Metric

Average alarm rate

Maximum alarm rate

Benchmark value=

less than 1 per
10 minutes

less than 10
per 10 minutes



What Guidance is available
Performance Levels

100

Level 3
Stable

Average Alarm Rate (# alarms / 10 minute period)

10 100 1000

Maximum Alarm Rate (# alarms / 10 minute period)

See: EEMUA 191:2007 section 4.1.2 and Appendix 13
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System 800xA Alarm Management overview

Alarminsight

System 800xA

System
Responsible

Operator

System Engineer Alarm Engineer

Alarminsight Manager:

— Master Alarm Database
— Recording of Change

— Alarm Documentation

Alarminsight Monitor:
Collaboration/Web
Expert Tools
Consolidation of Multiple Sources

Replication/Hierarchy
Extended KPI/Analysis

Alarm Operations:

— Alarm Grouping

— Alarm Shelving

— Basic Alarm Analysis
Alarm Helper

800xA Base System:

— Alarm and Event lists with advanced filtering capabilities
— Alarm Hiding

— Alarm Response Navigation

— Alarm comment

— Configurable Alarm Colors

Maintenance



System 800xA Alarm Management overview
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Proactive, operator-friendly alarm-list presentation
The better the alarm list, the quicker the problem gets resolved

Operators more proactive

Can acknowledge all visible alarms

Enter and record comments in the events list

Navigate directly to the relevant events list

View live status presentation

Make comments to alarms and events directly in the Alarm Lists



Proactive, operator-friendly alarm-list presentation

. . . .
View live values in the alarm list Alarm comments
f ; —— W - ——— [ |
figfiRcacor 5 R""""‘%@ . S e . = OB e R s 5
'ﬂ av!Reactor,RS:REactor,NLAlarm &}?& i |\0¢|§NII§]I\D ‘0"30‘..@“.@
i odpridState| _ ActiveTime bjectitame [ Condition | Message o
| Q¢ '} @\ FBEad0 - e
AcklPrio[State|  ActiveTime \ Objectfiame | ObjectDescription | condition | g Currentvalue L e
ACT 18 08:00:52:078 TL2077_AL ReactorTemp_State Temp-HH Greater than 80.00 05.80 beai e
ACT PL2029_C29 COMP_C29_Pres State Pressure-LLL Less than 5.00 33.96 e b
ACT : PI 2029 C29 COMP_C29_Pres_State Pressure-LL Less than 10,00 33.96 l oL e than 2000
ACT  1808: 00 42:578 P1.2029_C29 COMP_C29_Pres_State Pressure-L Less than 20.00 33.96 Temp-LL Less than 10.00
ACT  1808:00:36:078  TL2077.AL ReactorTemp_State Temp-H Greater than 75.00 95.89 Shcar Tempiis e
RTN 18 07:59:27:577 P1.2077_A1 ReactorPressure_State Pressure-LLL Less than 5.00 38.33 L e Bhr e Akl Modify Comment
ACT 18 07:59:24:577 PL2077_Al RpacrgrP[essure_St'aie Pressure-LL Less than 10,00 3833 gm’ﬂ g':j“"ﬂ'w” gxmmggy” Alarm dus to maintenance of senser]
ACT 18 07:59:18:078 P'I_ZQ??_"_AI ReactorPressure_State Pressure-L Less_ihan 20,00 38.33 < g’r:v“drauhc Cofting grlv:;ﬁmm*?"dﬂzﬁogﬁm
RTN 18 07:58:53:078 T1.2029_C29 COMP_C29_Temp_State Temp-LLL Less than 5.00 68.41 : == :
RTM 18 07:58:48:578 T1 2029 _C29 COMP_C29 Temp_State Temp-LL Less than 10.00 68.41 .
[ 3 RTN 18 07:58:40:077 T1.2029_C29 COMP_C29_Temp_State Temp-L Less than 20.00 68.41
RTHN 1807 1578 T1.2029_C29 COMP_C29 Temp State Temp-HH Greater than 80.00 69.41
[]3 RIN 1807:57:10:578 12029 €29 COMP_C29_Temp_State Temp-H Greater than 75.00 68.41 ]
RTN 1807 :578 TL2077_A1 ReactorTemp_State Temp-LLL Less than 5.00 05.89
RTN 18 07: A TL2077_AL ReacrorTemp_Siaté Temp-LL Less than 10.00 05.89
[13 RN 1807:55: 32 078 TL2077_A1 ReactorTemp_State Temp-L Less than 20.00 05.89
ACT 15 09:51:43:578 Compressor-Drive DischargeLow Compressor-DriveTargue-Low
ACT  1509:51:43:578 Reactor_ByPass Red Reactor_ByPassByPass_BIK
ACT  1509:51:43:578 Compressor-Hydraulic Cavitating Compressor-HydraulicOil-Press-Low
ACT  1509:51:43:578 IsolationSystem Unstable IsolationSystemHelium_Gas_ON

Easy-to-use System 800xA alarm lists encourage operators to take
a proactive approach to recording and dealing with unexpected events.
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Operator Filters

i Web System Workplace : Alarm List

| ';) @ viWeb System ‘Workplace:Alarm List \qﬁ ‘_(? .;:;1 = -
OvVEIREG @ 14¢@ «d0
|Ack Prio State | ActiveTime | ObjectName | ObjectDescription i Condition™* . subCondition | Message | class | currentvalue | Col
| R ACT 13 10:41:59:421 LI330 Level Tankl Low Lawe Legs than 20,00 1
1 S AT 13 10:41:41:171 LI213 Level Pre-Heater Loy Loy Less than 20.00 1
¢ | >
Unack=11 Act=8 RTN=3 Page 1 of 1




Predefined Filters

## Web System Workplace : Alarm List
Q) @ v|WEtI System Wm}pla:e\.ﬂ.larm List v|@ ;I? gj; S

jeck name starting with "P" - Only ob]ect names startlng wﬂ:h the letker "P" is showl

g T 2 B e ObjectDescription | Condition | SubCondition | vessage | class | currentvalue | co
13 10:43:37:671 PI228 Loy Pressure Deviation Deviation From normal value 1
13 10:42:056:171 PIZZ7 High Pressure Deviation Deviation From normal value 1
13 10:41:41:171 FI113 Low Pressure Devigtion Devviation From narmal value 1

|
lUnack=11 Act=8 RTN=3 ' @ Obiect name starting with "P* Page 1 of 1




Automatic alarm structuring
Enables simple and safe alarm delegation

Take advantage of the Functional Structure

Make usage of the Functional Structure:

* Simplifies alarm list engineering - just add on top of already-
engineered structures

Fast and cost-effective (engineering is already done)

Operators only need monitor alarms for their ‘own’ objects

Adding a new object alarm automatically updates the alarm list

Elé Reactor RS
- E Compressor_C24, Single Control Module Type
- i} Electric_System, AI_Levels
48 Compressor-Drive, FK_ALarm_Msg
{81 7T_2028 €25, LevelsCe
ﬁ Haydraulic_System, AL Levels

48 Compressor-Hydraulic, FK_ALarm_Msg
] . [@]PI_2029 €28, LevelCC
Elﬁ Gas_Reactor_5, Single Control Module Type
Elﬁ GAS_TsolationSystem, Al Levels
& IsolationSystem, FK_ALarm_Msq
1% P1_2077 AL Levelsce
£ GAS Reactorstack, Al Levels
i 45t Reactor_ByPass, F¥_ALarm_Msg
{1 T1_2077 AL Levelsce

+3@

ACT  1500:51:43:578
ACT  1509:51:43:578
ACT  1509:51:43:578
15 09:51:43:578

Compressor-Drive
Reactor_ByPass

Compressor-Hydraulic

IsolationSystem

ActiveTime Objectilame | ObjectDescription

ACT 15 14:44:40:578 TI1 2029 _C29 COMP_C29 Temp_State
ACT  1514:44:12:078 T1 2077 Al ReactorTemp_State
ACT  1514:44:10:077 PI 2028 C28 COMP_C29 Pres State
ACT 15 14:44:07:578 PI 2029 C29 COMP_C29_Pres_State
ACT  1514:44:02:078 PI_2029_C29 COMP_C29_Pres_State
ACT 15 14:43:56:078 TI 2077 _Al ReactorTemp_State
RTMN  1514:42:47:578 PL 2077_A1 ReactorPressure_State
RTN 15 14:42:44:578 PI_2077_A1 ReactorPressure_State
RTN 15 14:42:38:078 PI_2077_A1 ReactorPressure_State
RTN 15 14:42:13:077 TI 2029 C29 COMP_C29 Temp_State
RTN 15 14:42:08:578 TI1.2029 _C29 COMP_C29 Temp_State
RTN  1514:42:00:077 TI 2029 C29 COMP_C29 Temp_State
RTN  1514:40:43:578 T1.2029 €29 COMP_C29 Temp_State
RTN 15 14:30:18:578 T1 2077 Al ReactorTemp_State
RTN  1514:39:08:078 T1.2077_Al ReactorTemp_State
RTN  1514:38:52:078 TL.2077 Al ReactorTemp_State




Alarm hiding

Reduce distractions from nuisance alarms

— Set up during the engineering phase
— Suppresses alarms that are not relevant

» Expected or based on a known process state e.g. low flow
during controlled shutdown

— Never visible to operators, only an indication in the faceplate

0 (0)

Prowcess

@ Web System Workplace : Alarm List

2 [eh Systam wortpiacetaierm et i

L _% Hidden alarms only

=l | Fa@
ActiveTime SourceName

ObjectDescription




Alarm hiding
Configuration

Browse...

Descrption:
All alarms for the objects below are hidden

Hide Obje 3]
| T8 contral Structure =]
ABL, Contral Project ~

Jan_Bra_Project, Control Project

Applications, Application Group

- Application_t, Control Applicatior
FF} Control Modules, Control Moo

BB 5] e st

Al # Candition

A | Condtion |Hide Object  [Hide Alarms | Include Descendants |Path = 42 Programs, Program Group
TRUE 11200 al o [Control Struc I 42 Pragram!, Control Progr
0 TRUE V102 ] | [[Control [®) aTz27, SignalBool
@ TRUE MV103 All Mo [Control Struc Browse or Simply [®) AT237, Signalboal
i@ TRUE MV104 All No [Control Struc . [®) AT249, SignalBool
@ $'RUDD4:Function Block:Out' L1330 Al ho [Control Struc write the tag [®] AT269, SignalBocl
: L

@ TRUE My101 Al o [Control Struc name to define Y 533, Signalingool
. . EJ FIC101, PidLoop

+l | which object to Vb L1320, sionalinkeal
. I d B LIC142, PidLoop
New rule | Duplicate: | Delete | Find incluae k) MV101, vakvelni
” 1K MV102, Valvelin
Condition: iTHUE L‘ Browse... g MV103, valvelni
N ~ k] MV104, Yalvelni

Hide Obiect. [iv102 x| _ Browse . } (8] orzss, Snalbodl

i 18] orz6s, Signalbool

Hide Alarms: [au = [®1 Pl 334, Sinalhanl ¥
& s
Incude Descendarts: Yes & No e
Path: j ‘ ’@j File Edit %ew Insert Format Tools Data  MWindow BukDataSheets BulkDataMansger Databirect Help  Typeaquestanforhelp = o & X
NS 98 me [ <0 - |[B]s =5y s B A

=AIIHO§%£‘5HL‘%?I\?!

3 B | C D I E =
Generate consistent | 1 [Condition]Hide Object Hide Alarms Include Descendants Path
. . [Z TRUE a3 ISLL Ho [Cantral ontrol Netwarkidan_Bra_Proj Pl
documentationin |3 TRUE U108 Al Ho [Cantrol ] ontrol NetwarkiJan_Bra_Project/Appl ppli
. [4|TRUE U213 [ Ho [Contral ontrol Netwarkhdan_Bra_Project/Apy P
Excel format without [z jmie L= WISLLL No [Control ontrol NetworkiJan_Bra_Project/Apy pp
|6 [TRUE L1213 JISL_LL Ho [Cantral ontrol Netwarkidan_Bra_Proj Pl
7 TRUE  PR28 Al Ho Control Root/Control Netwarkilan_Bra_Proj i
effort 7 ietie] _ b
|6 TRUE P13 Al Ho [Contral ] ontrol Netwarkidan_Bra_Project/Apy Pl
£ -
1 4 » [\ Hiding Masks ) Chemical Process 1 4 3

Ready
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Alarm Response navigation
Gives fast access to essential information

R

. . . 2Rt 08 10:31:37:024 AICH, g Lim L1
Fast, direct access to alarm-related information 8 2 RTN  0810:30:42:250  AICH) “""" - R
[J2 RTN 08 10:30:36:524 AIC4, g RedFacepiate Lim H1
— Operators activate Alarm Response navigation via the Alarm and [J2 RTN 08 10:29:47:024 AICH. 1 shelved Alarm List Lim L2
. . ]2 |RTHN 08 10:29:39:024 AlC4.  sonalReal Type Reference Lim 11
Event list or the object context menu (12 RTN 0810:28:48:524  AICH! jutTrend Display Lim H1
. . AP . . . [12 RTN 08 10:24:51:024 AICY,  Trend Properbies Lim L2
— Right-click to specific information on what the object is and (12 RTN 0810:24:38:524  AIC4) T:i,..cﬁ“ - Lim L1
[J2 RTN 0810:23:42:259 AIC4, & TrimCurve Lim H2
does, and to react correctly P s 0sses ) i
- One click access to the object’s faceplate, graphic display, H e
operating manual or live video image 3 ABL 08 10:23:26:103 —
) . ) i 03 ABL 08 10:23:26:103 4 c b -
- Systgm Copﬁguratmn Console-offers users the option of simple Tl 0102326003 ok, m:ceda =
configuration of default behavior | Reference Todl # vabe_gen : C1_Saw_100_S
— Rules can be configured in the Workplace Structure, or in an —r—.m
object basis Refeience s
Alarn Respronse 3 m‘ﬂ
Refarence Tool bt 53 : ok
R 15 C1_Sawil2 ; ManFaceplate

{6 C1_Saw 12 : Display Element Value
-'1 -Evd.m_pm . C1_Saw_100_5
[+ "%

A\ Ik HR
nRpw



Alarm Response navigation
Fast navigation from an alarm

Reacmr actor Alarm List - Iﬁ ﬁ? é@ w1
W®¢qe| I
[Ack[Prio State \ctiveTime | Objectame | ObjectDescription | condition .

1413:17:32:078 TL 2077_Al ReactorTemp_State Temp-HH Greater than 80.00 F
1813:17:30:579 PI_ 2029 _C29 COMP_C29_Pres_State Pressure-LLL Less than 5.00
1913:17:28:078 PI 2029 C29 COMP_C29 Pres State Pressure-LL Less than 10.00 £
1 13 17:22:578 COMP_C29_Pres_State Pressure-L Less than 20.00
1f Al ReactorTemp e Greater than 75.00
1 P1_2077_Al ReactorPressure_ State Pressure-LLL Less than 5.00 HoEO G| [ -4 4 v uk _am XY[ @ lHow v MOIILI8IS2S3
1 PL2077_A1l ReactorPrassure_State Prassure-LL Less than 10.00 = T e Jruer oo ] tuwermne rm el -
1§ 13:15:58:078 PI_2077_A1 ReactorPressure_State Pressure-L Less than 20.00 *
1 o e SRR Gep " e
18 13:15:28:578 TL.2029_C29 COMP_C29_Temp_State Temp-LL Less than 10.00 @
18 13-15-20-078 TT 2078 79 COMP 70 Temn State Temn-| I eas than 20 0N it [00 m-(omn izt ton iz - F BB B S

L 2 — _l_ - — L Alarm Instructions

Standard Operating Procedures

General Instructions

1. Open Alarm List to check alarm level

2. Observe alarm color above operator

3. Open Faceplate for Public Address (PA) and send alarm message in appropriate languages
4. Make sure that the Fire & Gas Overview display is shown for more details

5. Make sure to show actual camera image:

6. Bring process back to normal operation and acknowledge the alarm

Alarm Level Description

Green
Green color means normal operation
« Noactions are required.
Blue
Blue color means a minor upset in e process
Allhot work to be terminated immediately

changes
Yellow
Yellow color
 Evacuate to zone A
= Reduced lighting to avoid sun glare on operator moritors

Operators have detailed information needed to correctly handle the alarming situation

OAEE , ARD
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System 800xA Alarm Management overview
Highlight Alarm Operations

Alarminsight System Engineer Alarm Engineer

Alarminsight Manager:

— Master Alarm Database
— Recording of Change

— Alarm Documentation

Alarminsight Monitor:
Collaboration/Web
Expert Tools
Consolidation of Multiple Sources

Replication/Hierarchy
Extended KPI/Analysis

System 800xA

Syst.em Maintenance
Responsible

Operator

800xA Base System:

— Alarm and Event lists with advanced filtering capabilities
— Alarm Hiding

— Alarm Response Navigation

— Alarm comment

— Configurable Alarm Colors




Alarm grouping
Replacing long lists

Helps operators handle tasks with undistracted attention

One single alarm is presented instead of several individual

Generally related to a common process unit or a similar
operator response

Helps operators understand the implications of a particular
alarm

Easy to define, configure and manage via context menus

H 9- New Graphics Demo:Alarm List .% » = -

’@v '|!|§I'.“@' ei@ Grouped alarms only

I'[ GroupAlarmn |Ack|Prio] State ActiveTime Objectiame Condition Messag
Mixing tanks Group Alar J ] RTN 24 15:22:52:704 V203 HI -HI
Mixing tanks Group Alar i | RTN 24 15:22:52:313 V202 HI -HI
Mixing tanks Group Alar [] 2 RTN 23 15:14:23:351 V202 LO -LO
Mixing tanks Group Alar [] 2 RTN 23 15:14:23:351 V501 LO “10

| &3] Reactor RS : Reactor. All Alarm _— : s = — — =]
= - —
I & ~ | Reactor R5:Reactor Al Alarm
Qs & BEE @ |®|f4@\.l[§’\&ﬂ |
\Ack[Pri te | ActiveTime [ Objectlame | ‘ObjectDescription [ Condition | CurrentValue I J Q & | E} E . . |
CT 18 08:00:52:078 T1 2077_A1 ReactorTemp_State Temp-HH Greater than 80.00 95.89 '57
CT 18 08:00:50:578 PI_2029_C29 COMP_C29_Pres_State Pressure-LLL Less than 5.00 33.96
CT 18 08:00:48:077 PI_2029_C29 COMP_C29_Pres_State Pressure-LL Less than 10.00 33.96 ActiveTime [ ObjectName | Condition [ q | class |
= | 28 QME C20 & Lo Lessibaczo0o 3380
3 CT 18 08:00:36:078 TL 2077_A1 ReactorTemp_State Temp-H Greater than 75.00 95.89 e R ol R i presso!_state_ Read}f I OE-10ad e
TN 18 07:59:27:577 PI_2077_A1 ReactorPressure_State Pressure-LLL Less than 5.00 38.33 1515:17:32:078 Reactor_R5 Isolation_Armed Isolation_Initialized 777
CT 18 07:59:24:577 PI_2077_A1 ReactorPressure_State Pressure-LL Less than 10.00 38.33 15 15:17:16:078 Reactor R5 Unsteady_Warning ~ Unsteady_State_3 888
E] ey : PL 2077 _A1 ReactorPressure_State Pressure-L Less than 20.00 38.33 = o = ot
TN 18 07:58: 78 T1.2029_C29 COMP_C29_Temp_State Temp-LLL Less than 5.00 68.41 15 09:51:43:578 Reactor_R5 Compressor_State_ Compressor_Cutting_OFF 555
- TN 18 07:58:48:578 T1.2029_C39 COMP_C29_Temp_State Temp-LL Less than 10.00 68.41
| (TN 18 07:58:40:077 T1 2029_C29 COMP_C29_Temp_State Temp-L Less than 20.00 68.41
‘O 2 §TN 18 07:57:23:578 TI2029_C29 COMP_C29_Temp_State Temp-HH Greater than 80.00 68.41
] 3 NN 18 07:57:10:578 T1.2029_C29 COMP_C29_Temp_State Temp-H Greater than 75.00 68.41
TN 18 07:55:58:578 T1 2077_A1 ReactorTemp_State Temp-LLL Less than 5.00 95.89
1 2 §TN 18 07:55:49:078 TI.2077_A1 ReactorTemp_State Temp-LL Less than 10.00 95.89
[] 3 NTN  1807:55:32:078 T12077_A1 ReactorTemp_State Temp-L Less than 20.00 95.89
CT 15 09:51:43:578 Compressor-Drive i geLow Compr ‘orgue-Low
CT 15 09:51:43:578 Reactor_ByPass Red Reactor_ByPassByPass_BIK
CT 15 09:51:43:578 Compressor-Hydraulic Cavitating Compressor-HydraulicOil-Press-Low
CT  1509:51:43:578 TsolationSystem Unstable TsolationSystemHelium_Gas_ON
— - L . ——————




Alarm grouping
Configuration

. - %] GroupAlarmObject : Group Alarm Definition - =
v, i S
%% Alarm Grouping Configuration : Grmfp Alarm Manager Il @ ~ | GroupAlarmObject:Group Alam Defir ~ | P &5 -~ [0 v
H y @ a  Alarm Grouping Configuration:Group $ ):? & Group Alarm Definition
Group Alsrm Manager =10l x| Name: Groupl = — =
Cittianaltianis 27| Select object and mm”é@n
Enable/Disable Alarm Grouping: I g Functional Structure E] Description: [ I — &
Alarm Grouping Enabled W Chars I~ | = = [ s Functional Structure | [measure
) ) @ Centrol Wra?pers Category: rocess Alarm for GroupAlarms v’ 2 T3 GroupAlarmObject QUTPUT
Default Alarm List Behavior: & Input Handling & Childob
- - . 12 ildObjectl
Alarm Grouping O @ Late Binding s o SETPOINL.
arm Grouping Un i e List/Combo boxes and Popup menues I J.e
B g Mixing tanks Condition: plp2p3GroupAlarm @ ChildObject3
Alarm Groups: i Miver 1, Mixing Unit o st @ ChildObjectd
0 P b T1, Storage Tank Message: PReRSOrU T acne
Al bject N Conditi =
bl ied P e ik = | T2, Storage Tank Inactive Message: plp2p3GroupAlarm inactive
AEx Tank Tank group alarm Tankalarm 1 3, 5‘°’a::r:‘a“"we
V100, Control Val N .
Separator Separator Group Alarm SeparatorAlarm b, V300, Control Valve Alaon ConditionsIn Seoup:
GroupAlarmObject CTT Test Group plp2p3GroupAlarm I fy V401, Control Valve Object Condition
. , V402, Control Valve i
ContextObjectLSLevel0B ContextObjectlSLevel08 Group  New Condition - f e = Chﬁldobjrml pLhtarm
4 > ChildObject2 p2Alarm
44 L | A ChildObject2 p2hlarm
of
[ et | [ Newwmd - Lo 1 — ‘ add | [ ok [J[ cancel
i J
e N Help
‘ C | l Help ] » [
= ——————
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Alarm shelving
Removing distractions in temporary situations

Helps operators handle stressful situations calmly and effectively |  @.cccrwiie -sfe . . m-
- — ‘ : OVEREDE @ 014@ BT edo
— Temporarily removes an alarm from the main list to a ‘shelf’ list Aciprg State] _ ActiveTine | Objectilame ObjectDescription | Condition | SubCondition | e —
ACT 17 16:13:03:077 T1 2029 C29 COMP_C29 Temp_State Temp-LLL Temp-LLL Less than 5.00
— Operator decides whether or not to shelve an alarm i e e - - o o a0
ACT 17 16:12:47:579 P1 2077 Al ReactorPressure_State Pressure-LLL Pressure-LLL Less than 5.00
_ They Can concentrate on taSkS judged tO requ‘il’e their i ACT 17 16:12:44:578 P1_2077_Al ReactorPressure_State Pressure-LL Pressure-LL Less than 10.00
. . RTN 17 16:11:33:579 T1.2029 C29 COMP_C29_Temp_State Temp-HH Temp-HH Greater than 80.00
immediate focus 03 RIN 1716:11:20:578  T1.2029.C29 COMP_C29_Temp_ State Temp-H Temp-H Greater than 75.00
RTN 17 16:10:52:078 T1 2077 _Al ReactorTemp_State Temp-HH Temp-HH Greater than 30_.00
- Alarm itself is not affected - it still requires attention from the P e e cn oo oo e o iserirg e e -
operator
FReazon for Shelving:
Maintenance -
@ Shelve dlam(s)for 2Hows v

() Dne-shat (shelve this accurence of the: alam)

M| Comments foptionall
14

A valuable tool that helps operators work with maximum efficiency

OAEE _ ARD
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Basic Alarm Analysis

— Atool that assists in analyzing and optimizing the Peak vs Average Alarm Rate (normalized to a 10 minute period)
alarm system 2010-03-10 11:50:00
— Analysis according to EEMUA 191 of the = - r
performance of the alarm system
— An alarm analysis service performs continuous
calculations of metrics according to ISA 18.2 and s0-1 | +
EEMUA 191
- Very simple configuration, just add an alarm . reactive
analysis object to an object with an alarm list I
= 107 r r
— Use pre-made graphic elements to visualize the E
metrics. o robust stable
&
5
a
| 1 I
100 100

Maximum alarm rate



Basic Alarm Analysis
Key Performance Indicators

arm

S&o- 0~

Alarm Priority Distribution (activations)

Pre-made, easy to use graphics simplify understanding

20 Lcngéststanding Nam‘s(m) 11/6/2009 14:27:00
. _ 11/1/2011 11:00:01 PM. | PR 154% = Priority 1
' B R e = Priority 2
— Top 20 alarms _ , , Sl i
B AKS12 PSH MO
. ¢ ; W P10 T1230 MO
— Number of alarms over time T Sr o
- Top 20 Longest in alarm :
— Alarm priority distribution e

. . Active Alarms With Duration (seconds)
Number of standin ga larms over time T An_Adhem_Alarms 0 Host Frequent Alarms R 11/6/2008 14:27:00

. oL s o G E} o Riche Arelyss 20 Most 1 2] (5 & e (0l »
Disabled / Inhibited / Shelved / Hidden alarms 20 Most Frequent Alarms (activations)

11/1/2011 11:00:01 PM

Alarm Performance Benchmark

Helps users optimize functions for maximum safety and efficiency

OAEE _ ARD
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Alarm Helper

Help operators to make the right decision

— Guides and describes appropriate responses to
the alarms at hand

— Makes it easier for operator to take the right
actions - thereby acting safely and ensuring robust
operation

— Available directly from the operators user
interface, right click from alarm lists or process
graphics.

— Configuration made easy by support for import
from Excel.

- || SBE
Project Explorer
| Trend | Force I Control Module Editor
i : Control Module Connections
-Fieldequipment — Acknowledge
‘ Pump ‘ = Show Type
“Operate——— —  glam and Event List

L= Alarm Conditions
S start ||~
m ‘@ Control Alarm Event
Control Builder Name
& Contral Module
B Control Properties
7 [ Control Structure
Faceplate Element PG2
Faceplate PG2
Function
Graphic Element PG2
= Name

M
b |...'
(L

F % Object Icon
|8 Operator Nate

44 41PST2013 : Alarm Helper I[=] B3

FE v | 41PS5T2013:Alarm Helpe J%j L5 7 'i

LAH -123456
Flare Knock Out Drum - High level

Alarm Information Information

Likely cause of alarm

Hi 2 1. Inflow of liguid to HP Flare system.
2. Controller fzils to start duty pump ar controller in incorrect mode. -~
3. w00V 995553 on liguid outlet line from HP Flare KO Drum fails dosed.
4, Incorrect line-up of HP Flare KO Drum pumps.
5. HP Flare KO Drum liquid cutiet nozzle blocked (wax or ice)

Likely consequenss of alarm
Increasing level until trip LAHH -123456 causing Full Fadlity shutdown.

Corrective actions

1. At this setting LIC 123456 should start Standby Pump. Confirm pump
started & level decreasing.

2. Ensure XXV 999993 on liquid outlet of HP Hare KO Drum is open.

3. Ensure that manual valves on HP Flare KO Drum correctly lined up.

4, Dispatch Operations Technician to cenfirm operation of HP Flare KO Drum
pumps.

5. Identify source of liquid to Flare System e.g. blowdown valves open on
production/test headers.

&, Inform Supervisar if level continues to rise.




System 800xA Alarm Management overview

Alarminsight

System 800xA

System
Responsible

Operator

System Engineer

Alarminsight Monitor:
Collaboration/Web
Expert Tools
Consolidation of Multiple Sources

Replication/Hierarchy
Extended KPI/Analysis

Alarm Engineer

Alarminsight Manager:

— Master Alarm Database
— Recording of Change

— Alarm Documentation

Maintenance

Alarm Operations:

— Alarm Grouping

— Alarm Shelving

— Basic Alarm Analysis
Alarm Helper

800xA Base System:

— Alarm and Event lists with advanced filtering capabilities
— Alarm Hiding

— Alarm Response Navigation

— Alarm comment

— Configurable Alarm Colors



Alarm History and Reports

Long-term storage of alarms and events for analysis

Alarm Performance KPI reports for Alarm Historian database
according to EEMUA 191 and ISA 18.2

Available on web or distributed via email
Easy access from Operator Workplace

Ideal for system management to communicate alarm system
health in the organization

I 22| GPCIX System // Operator Warkplace

= e
Adarins RTN 24 14:27:27:319 Y102 HI :HI ! Syzem |
A i v | co13.05:04 14127
[ o i il i
[ - e e =1 BEEIE F R CIP [%]s ®(o o [E/x=]
Q@ @« MetoisTorkstoage. v S o v B

1} 1 v
5 Alsrmingght | Memnecds Wet
system [Dermo Flant = e e =
o4 p o2 b B 100% - ol | W 4d- 2 & @
AR Alarm management analysis
Sywams Gomornt Cakgsepitt e B0 30RE 000000 0B HHITIH D
v e v 150817 00U 1o 21 13 2388
Top 2 Alarm Frequency - 1 day
- o Froy - Alorm Sysiem Performance
v
e
2. Bencie
*
R Mmoo 3B
Totak 125 2783 L2060
a7 days
T
1003 T — ‘ n
i |
600 +
—— B A i
i ini 1""1! H ‘v H ; l e I
Y A 5 T
i e v A L TAYA ' VA S 6 N ALY AV il
20177 23406 P T 290sa o Fra oy




System 800xA Alarm Management overview

Alarminsight

System 800xA

System
Responsible

Operator

System Engineer Alarm Engineer

Alarminsight Monitor: Alarminsight Manager:
Collaboration/Web — Master Alarm Database
Expert Tools — Recording of Change
Consolidation of Multiple Sources — Alarm Documentation

Replication/Hierarchy
Extended KPI/Analysis

Alarm Operations:

— Alarm Grouping

— Alarm Shelving

— Basic Alarm Analysis
Alarm Helper

800xA Base System:

— Alarm and Event lists with advanced filtering capabilities
— Alarm Hiding

— Alarm Response Navigation

— Alarm comment

— Configurable Alarm Colors

Maintenance



Alarminsight
Full-scale alarm management

Extensive analysis functions and visualization tools

Solutions for System Engineers and Alarm Engineers

Based on 800xA Alarm Operations and 800xA Alarm History and
Reports

For enterprise solutions, consolidates data from multiple control
systems, different vendors and assets

Common tool for alarm management benchmark reports

Operations experts wanting specific alarm information and
managers needing to see overviews find that Alarminsight meets
both their demands.

— Alarminsight Monitor:
» KPI-Report: automatic KPI reports (daily, weekly, monthly)
» Alarm Analysis: set filters, analyze and generate reports

» Event Log Viewer: set filters, find root cause and sequence of
events

» Expert Tool: service tool for ad-hoc ,deep-dive analysis
supporting improvement work: used in all phases (client)

— Alarminsight Manager:

» Alarm Rationalization Tool: Alarm Rationalization and
Continuous Alarm reviews; Management of change; Master
Alarm Database (SQL)

* Alarm Change Recorder: Monitor changes to alarms values
and attributes; track changes during operation and
modifications



Alarminsight

Full-scale alarm management

Alarm Reporting

Alarm Rationalization Tool

System |CCR1; CCR2; Demo Plant ; Year
onth

2014 b
gkt ot

U4 4 1 of1 b kbl [100% > Frd [ Next B & & B

AL By

Lt

System: CCAR1, CCR2, Demo Plant,
Page: 1o

Alarminsight System Overview

November 2014
Menthly report

1 month period:

2014.11.01 00:00:00 to 2014 11-30 23:53:50
3 months period:  2014-08-01 00:00:00 to 2014-11-30 23:59.5¢

Alarm rate per operstor position Top Alarm floods riority dis s
[avg./hour/opr. position] peak 3} Oy O
~ Prew. Trend 5 Prev. Prev.
system name Acual  stas TR Y 10min  Actual  Status 4 Actusl  Stams TR
Bl -
CCR1 6.8 . 75 180 o ) 24 Mediani (2) 98 8% 139 . 203
- High? 7)0.2%
Targets and legends 20 20 = Targel ™ Aarn rate 1 1 B0%. “ 203 e
Bl
CCR2 8.7 . 1.0 516 | 29 ) 47 72 . 105
Targets and legends 20 40 Target B Ajarm rate 1 1 0% “ 105 s
e
Demo Plant 15.5 . 185 839 | B9 . 98 Lowt(z)2a 4% 212 . 309
High? G053
. EventsS ()0 0%
Targets and legends 20 20 ™ Target MM Al rate 1 1 B80% _ 310 1

Search and filter
s e pom s =

S02_PIC_71008_PSEL : DDPS

S02 Discharge Pressure High Selected

Core parameters | istorc vaues

B Alarm details
Purpose of alarm
Protect the Process area pumps in P-34

& Table of consequences
Healn Envionmental

‘Severe environmental
damage

Major environmental
aamage

Minor envionmental
damage

Loss of e
Lost tme injury or severe
Cause of alam e
Pressure 100 high

Consequence if missed Time to event

“Trip process area P-34 50 mn. | - 30 min

Operator response time

Reference fo P&ID

Operator response
P 5 ® Comment

‘Open relieve valves SK-234
Check the PBID diagram.

I Reference parameters A

e oo |

Select from search results

% DOPS.

Financial

>USD S10M: Multiple
(500 facilties SID

<USD $1M: CPP
compressor and/or

‘Small

Urgency
20 min

Hazard and operabilty

Meeting 2 vembers
pate =
& o

Rationalization status Highly managed alarm Enabled

Action penaing ] . v . v

© Priority dstermination matrix

Immediate. Rapidy Prompty ’
0-amin 3-10min 10-30min o
Urgent Urgent Hah No alam
| High High : No alarm |
Low Low Low Noalam
Noalam No alam Noalam Noalam
Determined priory ‘Selected priority
Low Low
W Rules
x18
Lastsavea TS 091112015

©ABB
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System 800xA Alarm Management overview
Features detailed by License item

Alarminsight

System 800xA

System
Responsible

Operator

System Engineer Alarm Engineer

Alarminsight Manager:

— Master Alarm Database
— Recording of Change

— Alarm Documentation

Alarminsight Monitor:
Collaboration/Web
Expert Tools

Consolidation of Multiple Sources

Replication/Hierarchy
Extended KPI/Analysis

Maintenance

1.1 800xA 6.0.3 System

Alarm Operations:

— Alarm Grouping

— Alarm Shelving

— Basic Alarm Analysis

— Alarm Helper

800xA Base System:

— Alarm and Event lists with advanced filtering capabilities
— Alarm Hiding

— Alarm Response Navigation

— Alarm comment

Alarm Grouping, Alarm Shelving and Basic Alarm Analysis. Alarm
Help aspects.

(Alarm Hiding and Alarm Response are parts of the base system)

Price Book

System 800xA 6.0

3BSE087737/A 3BSE087229/A

3.3 Extended Operations

C290 Alarm History and Reports, < 2000 Tags 3BSE078869R1
Long term alarm storage and analyze, alarm system KPI reports,
web and e-mail distribution of reports.

c291 Alarm History and Reports, < 5000 Tags 3BSEQ78869R2
Long term alarm storage and analyze, alarm system KPI reports,
web and e-mail distribution of reports.

c292 Alarm History and Reports, >= 5000 Tags 3BSE078869R3
Long term alarm storage and analyze, alarm system KPI reports,
web and e-mail distribution of reports.

— — ——

C285 Alarm Operations, <2000 Tags 3BSE078751R1
Alarm Grouping, Alarm Shelving and Basic Alarm Analysis. Alarm
Help aspects.
(Alarm Hiding and Alarm Response are parts of the base system)

C286 Alarm Operations, < 5000 Tags 3BSE078751R2
Alarm Grouping. Alarm Shelving and Basic Alarm Analysis. Alarm
Help aspects.
(Alarm Hiding and Alarm Response are parts of the base system)

C287 Alarm Operations, >= 5000 Tags 3BSE078751R3

Included in 800xA Base System

- Configurable Alarm Colors @




System 800xA Alarm Management - summary

Greater availability and improved safety

Dramatically improves operator response to alarms

Know at once what an alarm means and how to best deal
with it
Optimizes their ability to monitor processes

Can be entrusted with larger sections of the plant without
compromising safety

Protects the plant, the individuals, and the environment

Lowers costs and allows control-room consolidation for greater
efficiency

More info:

new.abb.com/control-systems/system-800xa/800xa-

dcs/operator-interfaces-hmi/alarm-management




System 800xA Alarm Management

Questions?






