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Operationalizing Process Hazard




Aditya Birla Chemicals PSM Facility in Dalton,
Georgia
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* Epichlorohydrin
e Flammable solvents
* Formalin




About Me & The Manufacturing Technology
Engineer Role

Maintain Process Safety
Information

THE UNIVERSITY OF

TENNESSEE

KNOXVILLE

Process Safety Improvements

% Hazard Assessment and Safety

Audit Site Facilitator.
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Protection Layers Risk Reduction Means

COMMUNITY

EMERGENCY Fublic, Govemment & Community E mergency Broadcast
RESPONSE Media Notifications

PLANT EMERGENCY Rescue, FirstAid,

RESPONSE Evacuation PlantE vacuation Response

Plant Fire & Gas
Responders Plant Emergency Response

Bunds, Dikes, Drins Physical Miti . 5
MITIGATION Water Spray Curtain ysical Mitigation Systems

Rupture Disks
Safety Valves Mechanical Mitigation Systems
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Fire & Gas System

A utomatic P rocess
Inte rventicn

CONTROL & Operator
MOMITORING Inte rventicn
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] - % Protection Layers from IEC61511-1: 2016




100 + output devices with potential bypasses
applied.

Needed visibility on where and how long
bypasses have been applied.

Need dynamic reporting for interlock bypassing
on output devices.




Bypass Applied
N
Bypass State
EYPASS

Mormal

100 % Percent Duration Bypass Active

4/4/2025 6:58:31 AM 5/28/2025 2:26:08 AM B/16/2025 7:37:34 PM 10/26/2025 9:08:42 AM




Connect to Seeq
Senver

Get all Data Tags that contain string "BYPASS_STAT (bypass state)

# / Introduction View page source

For every output device Bypass State m Dataframe

Introduction

H ] . Calzulat duration that the
The Seeq SPy module (short for Seeq PYthon) is a friendly set of functions I e ;;::::m e ouput

that are optimized for use with Jupyter, Pandas and NumPy. manthlylweskiyior y2ary imeframs

The SPy module is the best choice if you're trying to do any of the following:

Append the Bypass Sate Tag with
. - respective percentage duration to a list.
Search for signals, conditions, scalars, assets, etc.

Pull data out of Seeq

Import data in a programmatic way (when Seeq Workbench's CSV Import

capability won't cut it) Hzs the percentage duration with
Calculate new data in Python and push it into Seeq i"‘“””é'ﬁﬁ:ﬁfdﬁﬂii’““'“d
Create an asset model

Create content using Workbench and Organizer templates

Manage permissions on many items

. Graph Bypass State Tag with respective interlock
Run automated jobs on a regular schedule bypassed percentage duration to a sorted (highest
durations first) bar chart




Solution (Pt 3a): Overview of the Simplistic code
using Seeq SPy Module

from seeq import spy

import pandas as pd

oy opeione ettty s TS e e shen syt enen compemmtie v o) Gonnect to
Seeq Database

» credentials file="../credentials.key', force=False)

Query successful

MName Time Count Pages Result G b
0 BYPASS STAT 00:00:00.27 182 1 Success et y p a S S
Value Unit Of Datasource Archived St ate ta gS

Name Description Type Measure Name

OFD47BED-AL 7F DALT:XV-1300- ¥\V-1300-25 BYPASS
25_BYPASS_STAT STATUS

StoredSignal string OSDALTO3IMP False

OF047BED-AAQC-EBCO-AT15A- DALT:XV-1300- ¥\V-1300-45 BYPASS

rad<i i SDALTOZMP a
272D9516026F 45_BYPASS_STAT sTafus Storedsignal string OSDALTOM =

OF047B3D-AAAG-7500-B3AC- DALT:XV-1300- ¥\M-1300-50 BYPASS

i e e v Storedsignal string OSDALTO3MP False | conn.eqt



from datetime import datetime

from dateutil.relativedelta import relativedelta
# Current date and time

first = datetime.now()

# Subtract one month
last_month_start = first- relativedelta(months=1)

duration_array = []
a

Wopa

for tagname in bypass_stat_full tags['Name']:
mytag = spy.search({ 'Mame’:tagname})
myresult = spy.pull(mytag,
start = last month_start.strftime("&y-%m-%d'),
end = first.strftime('¥y-Xm-%d"),
calculation = "(%signal == "BYPASS").setMaximumDuration(3@day).aggregate(percentDuration(), months("US/Eastern™),middleKey())",
grid = None)

5, c

[
7
8
9

=
[~~]

myduration val = myresult.to numpy()

=
=

myduration_tag = bypass_stat_full tags.iloc[i][ 'Name']

i
58]

duration_array.append([myduration_wval.item(@), myduration_tag])
13 i = i+l

14 print(i)

15 #duration array

Pull successful from 2026-03-16 00:00:00-04:00 to 2026-04-16 00:00:00-04:00
D Type MName Time Count Pages Data Processed Result
0 OF047BBF-7593-EAAD-BOGA-11680F95457E  StoredSignal DALT:XVZ-2000-35_BYPASS_STAT  00:00:00.10 2 1 5 KB Success

192




Automate the Interlock Bypassed

Solution (Pt 4a)
Report Visualization

Top 25 Output Devices with Bypasses Applied by % Duration Last Year (2025)

EEE Data Points

Top 25 Output Devices with Bypasses Applied by % Duration during the Last Month(2026-01)
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Output Device

Top 25 Output Devices with Bypasses Applied by % Duration during the Last Month(2026-03)
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Top 50 Dalton Alarms by Percent Duration in the previous month(2026-03)
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Summary

Re-usable code that can
be utilized in more cases
than just bypasses applied
(alarm rationalization,
equipment faults outs,
etc.)

Dynamic reporting using
Seeqg that can also be
automatically scheduled
and pushed to an
Organizer Report.




Questions?
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