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FORWARD

API publications may be used by anyone desiring to do so. Every effort has been made
by te Institute to assure the accuracy and reliability of the data contained in them;
however, the Institute makes no representation, warranty, or guarantee in connection
with this publication and hereby expressly disclaims any liability or responsibility for loss
or damage resulting from its use or for the violation of any federal, state, or municipal
regulation with which this publication may conflict.

All rights reserved. No part of this work may be reproduced, stored in aretrieval system,
or transmitted by any means, electronic, mechanical, photocopying, recording, or
otherwise, without prior written permission from the publisher. Contact the Publisher,
API Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.

Copyright © 2004 American Petroleum I nstitute
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INTRODUCTION

The following tool contains screening questions for incorporating human factors in process
design. To make the tool more useful, example situations and potential solutions were added.
Please note that it is not a comprehensive listing of all scenarios. In addition, your company
may have different company-specific requirements that vary from those in the potential solution
column. These Human Factors guidelines are not meant to be applied retroactively to existing
plants, but are intended for future designs. See Glossary for definitions of underlined words.
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TooL FOR INCORPORATING HUMAN FACTORS DURING PRoCESs HAzARD ANALYSIS (PHA) REVIEWS OF PLANT DESIGNS

Human Factors Issue

Example Situation

Potential Solution

. Blinds and Blanks

1A. Location for blind has not been
specified, or the blind is not
included on a blind list

At unit battery limit

The blind is not rolled or
inserted; incorrect isolation
The blind is removed

Identify and |label preferred blinding/isolation locations on drawings
and actual piping.

Specify which blinds are to be removed and which spectacle blinds
are to be turned prior to, or during startup.

1B. Access to the blind is not defined
or is difficult [e.g., too high, reach
is excessive, obstructed, weight is
>51 |b (>23 kg)']

Blind is located under a
vessel or beyond the reach
of a platform

Access to the blind is
restricted by the facility or
other equipment

Blind is oriented
horizontally, so lifting
equipment is ineffective
Blinds are associated with
valves or lines which are
themselves difficult to
access

Emission occurs at
blinding location—
H,S/flammable
hydrocarbons

Develop specifications for lifting equipment and ensure access to
blind by lifting equipment.

. Equip blinds heavier than 51 Ib (23 kg)* with a lifting handle.

Ensure blinds heavier than 102 Ib (46 kg)” are oriented vertically and
equipped for and accessible by a lifting device.

. Ensure lifting capability is built into equipment associated with blind

(e.g., davit, hydraulic jack, beam for chain falls).

. Equip blind with handholds for more than one person.

Ensure room to maneuver tools (e.g., sledgehammer for horizontal
blinds.)

. Consider different material to reduce weight of blind.

Identify and label preferred blinding/isolation locations on drawings
and actual piping.
Provide temporary/permanent platform with handrails/easy egress.

1C. The blind does not have
associated bleed and drain valves
or no clearly defined safe drain
location

Pressure on blind not
relieved.

Install display to indicate excess pressure or liquid levels.
Ensure that pressure relief or drains are located downstream of blind
and are identified on or near the blind flange.

1 The NIOSH L oad Constant (LC), which is used in the Recommended Weight Limit (RWL) equation is defined as fixed weight of 51 Ib (23 kg); generally considered the
maximum load nearly all healthy workers should be able to lift under optimal conditions. The RWL is defined for a specific set of task conditions as the weight that nearly all
healthy workers (i.e. 95%) could perform for up to 8 hours without an increased risk of lifting-related low back pain (LBP). [NIOSH Publication No. 94-110 (1994)]

2 The NIOSH defines a Lifting Index (L1) as the ratio of the lifted weight / RWL (Recommended Weight Limit). This limit should not exceed 2.0 without
The maximum weight that can be lifted at an LI of 2.0is51 1b x 2 = 102 |b (46 kg).

ineering intervention.
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TooL FOR INCORPORATING HUMAN FACTORS DURING PRoCESs HAzARD ANALYSIS (PHA) REVIEWS OF PLANT DESIGNS

Human Factors Issue

Example Situation

Potential Solution

1D. The blind is an unfamiliar design
not used before in the plant (e.g.,
proprietary blind)

Hammer blind

Write procedures on the operation of the blind.

Train operators in the operation of the blind before startup.
Develop and install warning signs near blind to alert operator to
novel design.

1E. The blind is used in an extreme
service [toxic exposure, pressure
>50 barg (>725 psig), temp. >200
degC (>390 degF)]

Blind is associated with
valves that are used

frequently or in an
emergency

Blind is accessible from grade or from a platform.

Warning signs are developed and installed near blind to alert
operator to hazardous service.

Vents and drains are installed and routed to safe location.
Procedures are written on the installation and removal of blinds and
operators are trained.

2. Emergency Equipment

2A. Operator of the "fire monitor" does
not have a clear line of sight to the
target

Potential fire area is
blocked by a structure

Raise monitor using a platform.
Develop a portable system that is available for "blind" areas.

2B. Operator access to fire monitor or
hydrant is obstructed

Operator is unable to
access hydrant or monitor

Ensure alternate method of accessing hydrants and monitors based
on fire scenarios.

2C. Operator is unable to initiate
deluge as he or she is leaving the
area

Local deluge activation box
is not located in an escape
route

Ensure that emergency exit routes are identified and that the deluge
activation box is located on the route and clearly labeled so operator
doesn't have to search for it.

Ensure box is well signed so operator will not have to search for it.
Consider duplicate or separate deluge activation boxes for
inaccessible or multiple egress locations.

Ensure that the operator receives feedback that the deluge system is
operating.

Ensure that the operation of the system is communicated to the
emergency control station.

Consider "automatic" activation of deluge.
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TooL FOR INCORPORATING HUMAN FACTORS DURING PRoCESs HAzARD ANALYSIS (PHA) REVIEWS OF PLANT DESIGNS

Human Factors Issue

Example Situation

Potential Solution

2D. Operator is unable to initiate Main deluge panels are not Ensure that the deluge panel for the unit that is serviced by the BLS
deluge from the battery limit located at unit periphery is at that station.
station (BLS) (B/L) Ensure that the operator receives feedback that the deluge system is
operating.
Ensure that the operation of the system is communicated to the
emergency control station.
Consider "automatic" activation of deluge.
2E. Operator initiates the deluge Main deluge panels Ensure that the deluge systems are functionally separated on the
system in the wrong geographical contain controls for three panel.
area or more geographical Order the systems geographically using an appropriate mimic
coverage areas display.
Ensure that the display is designed to provide feedback to the
operator.
Ensure operator has confirmation, either visually or by
communications with the control center, that the proper system has
operated.
2F. Operator in the unit/field does not Toxic gas release in area — Ensure indication is visible / audible at entry points to area of
see/hear flashing lights/alarms on personnel do not know concern.
automated emergency systems Person inside an enclosed, Include initial PPE and gas testing plan in emergency response plan.
during emergency response loud compressor area and Ensure that a visual alarm indication is installed in the proper
is unable to hear the alarm location in all work areas where the audible alarm may be masked
by noise.
Ensure that highly important emergency systems have special
identification (e.g., reactor depressurizing, heater fuel isolation).
2G. Voice communication systems are System failure Ensure that there are back-up and/or alternative communication

chosen for reliable operations for
the settings in which they will be
used

systems.
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