Operational Standards (procedures) —
how to introduce them to the facility

2014 Global Safety Team- Safety Workshop
Alfredo Infanzon — Gabriel Steiner
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@ crice Some questions about
Process Safety Management - PSM

GSP — PSM only when required by law?

PSM only for big multinational companies?

PSM only represents additional costs without
return?

SOPs: effort to standardization despite
creativity?
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Small chlor-alkali producer in Uruguay.

Present facility established in 1958 — mercury tech —
900 mton/y Chlorine Capacity.

History starts at the end of XIX Century with Prof.
Domingo Giribaldo.

100% national family owned, 4t generation.
Actually 15.000 mton/y of Chlorine capacity.

1SO9001 since 2000, Responsible Care® since 1998, Cl
Oversea Member since 1996, Clorosur Founder
Member (1997).

2011 Uruguay Project — WCC — UNEP Partnership.
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PSM: can’t see the forest for the trees?
one valve must be changed (:

During a routine inspection of equipment the
maintenance worker discovers a valve that no
longer meets the applicable code and must be
change.

Mechanical Integrity

Because the type of valve is no longer made, a
different type of valve must be selected andManagement of Change

installed.

The type of valve selected may require different

steps for the operators who will require training Ulilg

and verification in the new procedure Operating Procedures

The rationale for selecting the type of valve
must be made available for review by
employees and their representatives

(*) PSM Program Review Checklist — Georgialech Research Institute — www.oshainfo.gatech.edu




eﬁo
0 PSM: can’t see the forest for the trees?
one valve must be changed (continue);

When the new valve is installed by the supplier Contractors
a qualified and safe contractor must be selected to perform
Contractor Management
the work
The work will involve shutting down part of the process Pre-Start up Safety Review
: : Safe Work Practices - Work
as well as brazing some of the lines :
Permits

The employer must review the reasons plan to ensure that

procedures are adequate for the installation hazards Emergency Planning

Although Management of Change provisions cover interim
changes,

after the new valve is in placed the Process Safety
Information will have to be updated

before the Process Hazard Analysis is updated or revalidated,
to account for potential hazards associated with the new
equipment

Also inspections and maintenance procedures and training
will need to be updated

Management of Change

Process Safety Information

Mechanical Integrity




PSM: can’t see the forest for the trees?
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Process
Hazard
Analysis

Operational Standards (procedures) Tree

Task o be Management
performed of change

Products Data to
be
recorded = |
afety mployee

Training health Operating involvement
recautions. conditions
to be
maintained

Contingencieg



Process
Hazard
Analysis

Operational Standards (procedures) Tree

Initial Start
up

Cf()Bsegugnc Normal Employee
gt Deviations. Operations involvement

Normal

Training Shutdown.
Temporary

Operations

Emergency
Operations
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Legislation evolution

1988 — General safety requirements for all
industries (Dec 406/88).

2005 — Employee Involvement — OIT 155 (only
for chemical industry Dec 306/05, other
industries only since 2007 — Dec 291/07).

2009 — Chemical Risk Analysis (Dec. 307/09).

2012 to 2017 — Process and Product
Information (MSDS according GHS).

2014 — National Standard — UNIT-ISO 31000.
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Employee Involvement- legislation (OIT- 155)

Dec 291/2007 — National Level.

Dec 306/2005 — Only for the Chemical Industry.

Mandatory minimum for the management of prevention and
protection, against risks arising or likely to arise from
productive activity in the chemical industry.

#10: In each company, an instance of cooperation between
employers and workers will be created and regardless of the
form of cooperation agreed upon, the work of the same will
be aimed at ensuring the achievement of the following tasks:
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Employee Involvement - Efice 2014
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Employee Involvement — Efice 1994
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SOPs — Workers and Contractors Induction

e Workers Induction Material

e Workers Induction Check list

e Contractors Induction Material
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REGISTRO DE INDUCCION DE NUEVO PERSONAL

FO-62-01

Revisidon 3

NOMBRE DEL FUNCIONARIO:

FECHA DE INGRESO:

10.

11.

12.

13.

14.

. Entrega del material de presentacion de la empresa.

Descripcién de horarios, aspectos disciplinarios y de
funcionamiento cotidiano.

Entrega de la Politica de calidad y explicacion.
Breve explicacion del Sistema de gestion de calidad.
Entrega de la Politica de seguridad, salud y medioambiente.

Breve explicacién del Programa de cuidado responsable del
medioambiente.

Descripcién del funcionamiento de la comision de seguridad.

Entrega del IT-MAS-001 (Precauciones generales de seguridad
industrial y preservacion del medioambiente).

Entrega de la Guia general de seguridad en planta industrial.
Entrega de ficha de datos de seguridad.
Entrega de fichas de emergencia en el transporte.

Presentacion de los responsables del departamento vy del
equipo de trabajo.

Entrenamiento en el nuevo puesto segun PR-18-01.

Para funcionario de Oficinas Centrales, visita a Planta
Industrial.

CUMPLIDO

FECHA

FIRMA DEL
RESPONSABLE

|CARGO DEL RESPONSABLE DE COORDINAR LA INDUCCION:

|FIRMA DEL RESPONSABLE DE COORDINAR:

|FECHA DE COMPLETADA:

|FIRMA DEL FUNCIONARIO:




Efice

SOPs — Workers and Contractors Induction
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) Efice
SOPs — Simple and Clear Posters

Cl — Eurochlor — Suppliers — Own design

QuE HACER v oui NO HACER
PARA TRABAJOS
EN LA ELECTROLISIS DE MERCURIO
] N N P i s LUCARES WD ANTORLIADOS O LIENAKDO LA Visit of Mr. Fernando Lugris and Mr. Tim Kasten
“ / MO (UNEP) to Efice facility — 07-March-2012

\ EAMBIAR RECULARMENTE LA BEOFA DE
[ | TRARAND E IWMENIATAMENTE 51 ESTR
[ i ) COMTAMINADS

ASEGUAAR WHA EFENS WENTILACUOM EN LAS
BREAS OF TRABAIG ¥ WSAR CHANDAO SE
REQINERA LA MASCARA DE FROTECCION
RELPIRATORIA AD ECURDA

_EUROCHLOF_% Pos’&er
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SOPs — Control of Emergeny elements

6.2-
ubicados en planta de acuerdo al siguiente croquis:

@O &fice

INSTRUCTIVO: INSPECCION DE EQUIPOS DE

SEGURIDAD

CODIGO: TT-MAS-041 REVISION: 3

1- OBJETIVO:

Los equipos de respiracion tanto mascaras como equipos auténomos, se encuentran

.

&Mﬁscqms para Amoniaco
MA1 Junto a puerta de almacén (Filtro 8006 o 6004)
MA2 Junto a puerta de bafios (Filtro 6006 o 6004)

O[]
.

[T9 [
o ~
o |
i
D
Q
I:l Equipes autdnomaos =
EA1 Clore lTquido p
EAZ2 Entroda o fabrica o
EA3 Saturadores ]
EA4 Porterio.

OMEIEDCII"DS con Filtro
Al Porteria (Filtre 8002/B008)

Acide clorhidrice {Filtro G002)

Sala equipos el@ctricos (Filtro 8002 /8006)
Cloro liquide. Entrada {Filtro G002 /G006
Clore liquide. Recibidores {Filtre 6002/6006)
Debajo de celdas (Fitro 8002/6008)

Junto a puerta de almacén (Filtro 8002 /8008
Junto o pueria de bafios {Filtro 6002 /6008)
Saturaderes (Filtro §002/6008)

A10 En armaric de celdas (Filtre 6002 //6008)

.ogia para realizar la inspeccion de los equipos de seguridad
16n de areas.

s equipos de respiracion autéonoma, los Kit A y Kit B para
ara combate de incendio, duchas de emergencia, handies de

qmarcacion de areas se hara el control de estado.
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SOP — Training

Training Procedure.
Competences List.

Training needs detection.
Training Program.

Training Register — Evaluation.

Training Requirements:
— Production Operator.
— Truck Driver.




SOP — Tralning

PG-13-01
Edicion 2014
%& Revision 1
PROGRAMA ANUAL DE CAPACITACION
RECURSOS NECESARIOS COSTO APROBACION
: i PERSONAS A FECHA FECHA DE (aphicable para
CREIRDICN N CAPACITAR capacranor | LocaL HORAS cosTo | previsTA |cumpumiento| FEAL T =T
MECESARIAS | ESTIMADO TOTAL - :
adicionales)
Formacion como Operario Luciano Bertucc, En s P de Pacaialis
Espeaihza_dc en Cloruro de|  Jenathan F'a_'ez. Tiago Intema Planta 200 horas ciu § G000 Dwrante el ano P e nuevos puestos.
Calcio Ligquido. Medeinz
; ! Minima de 4
Entrenamiento y Cmrdln;;o;ie&fsﬁna jomadas, ciude | Costodelas Reforzar el entrenamiento
reentrenamients en manejo ch ng Pe I d Intema Planta 1 hora con un | horas hombre | Durante el afio En procaso en =l maneje de los kits de
de kits de seguridad. ot minima de 3 requendas. seguridad.
Produccion
DETSONAS
e e T . Instructores varios. Costo de las g Difusion de tematicas
sobre temas de salud, Personal operativo en s = . . Minimo 4 P
s - I Coordinador Planta 40 minutos horas hombre AR En proceso sobre salud ocupacional,
mupxlu;;i,;:gun e e Adriano Debali requeridas A seguridad & higiene.
Entrenamiento y Instructores vanos. Costo de las Practicas y simulacros de
reentrenamiento de Personal en general Coordinador Planta 30 minutos horas hombre | Minimo 3 al afo En proceso EVacuacion en
brigadas de emergencia. Adriano Debali requeridas EMEngencias.
Pablo Comea, Ruben
Recapacitacion en uso de | Rosano, Gustavo Rivero, Recapacitacion en dicha
Palas Mecanicas segim [T- Cristopher Fuentes, Interna Planta 1 hora clu 5097 Dwrante el afio Pendiente actividad. (Implementacion
PCC-002. Richard Santos, Juan de Accion Comectiva).
Lamosa
Brindar herramientas
generales y
fundamentales tanto
Lic- Marcelo como espedficas para
Redaccidn profesional de | Federico Comal, Adriano iy Magisterial - elaborar textos de
P et 3 Magisterial - Escuela de 12 horas efu $ 1500 ciu 10/05 al D9/DE Curmplido aplicacien laboral:
escritos |aborales. Debali 2 mo =
Escuela de Megocios claros, agiles y "bien
Negocios fundamentados” que
permitan alcanzar los
objetivos para los
cuales se redactan,

Pagina 7 de @
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SOPs — infallible?

e Software are better than people for routine tasks,
have better memory, and do not need to rest.
Software better control structured problems.

* By software we:
— Programme valves maintenance
— Programme Hydrostatic Tests
— Inform and follow up incidents and accidents investigation.
— Corrective, preventive and improvement actions.

— Control vehicles and drivers permits, preventing to issue
transports documents in case any permit is expired (for
own and contractors vehicles).




SOP —infallible?

Mensaje
&
g E g x Tﬁ‘ 3} @ % ﬂ) Listas seguras ~ [} 4 Busca.r
g : % Relacionado ~
Responder Responder Reenviar || Eliminar Mover auna Crear Otras Bloguear | 7 Correo que desea recibir || Clasificar Seguimiento Marcar como || i
atodos carpeta~  regla acciones T || remitente - - no leido b Seleccionar -

| Responder Acciones Correo electronico no deseado {F] Opciones F] Buscar

Dea: Marta Rodriguez Enviado el:  wviernes 09,/05,/2014 19:00
Para: Federico Corral; Dario Vigna; Horacdio Santellan; Eugenia Cabrera; Micolas Agapios; Ana Laura Fajian; Pablo Salgado

cC Gabriel Steiner; Alfredo Infanzon

Asunto: Aviso - Realizar Mantenimiento Valvulas de Cloro en Remaolques

se debe Realizar Mantenimiento de Vilvulas segiin la Politica definida.
12489 (MABB127 - E) [Debe Realizar Mantenimiento por haber transcurrido mas de 90 dias desde el mantenimiento anterior -02,/02/14]

21106 (CPR7990 - P} [aviso: ultimo mantenimiento: 09/05/13 - Programar Mantenimiento a los 365 dias -09,/05/14]
28421 (MABB125 - E) [Debe Realizar Mantenimiento por haber transcurrido mas de 90 dias desde el mantenimiento anterior -24,/10/13]

Nota: junto a la matricula se indica
E - vehiculo de la Empresa

P - vehiculo del Proveedor

C - vehiculo del Cliente

X - vehiculo de Proveedor del Cliente

A continuacidn se indican los Padrones (Matricula vigente entre paréntesis) y [Politica de Mantenimiento entre corchetes] de los Remolques de la Empresa y Externos que transportan Cloroy a losque [

[




Results

Indicador de frecuencia por aiho

8
3]
c
o
3
o
@
S

T

Indicede frecuencia = L aaams x1000000

N° horastrabajadas
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Results

Indicador de gravedad por aio
0,70 565
0,60 -
0,50 -
o 0,37
S 0,40 - 0,34
>
® 0,30 -
C]
0,20 |
0,10 | ,
0,00 -
2009 2010 2011 2012 2013
Indice degravedad = > gaa ioaa x1000

N° horas trabajadas
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SOPs — vs Intinsec Motivation

 (Can Standard Operating Procedures be Motivating ?
Reconciling Process Variability Issues and Behavioral
Outcomes. Total Quality Management, Vol. 16, N° 2, 231-
241, March 2005.

The reason for the antagonism of SOPs and creativity, was
discussed because:

— Some authors have not included multidimensional nature of intrinsic
motivation.

— An ambiguous definition of autonomy was used.
— Important contextual moderators were ignored.

“Allowing workers to participate in development of SOPs
increases the workers' sense of being able to make a
difference”.
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e June 2014 — Particular macroeconomical situation:

— Energy Cost: excessive increase of electricity cost in the past two
years.

PSM Real Challenge

— Overvaluation of the National Currency in the last two years, loosing

international competitiveness.
e Action: deep short term restructuring since 01/07/2014 until
the reduction in energy cost was obtained:

— Level of production: 33% of nominal capacity.

— Transitory reduction of 70% of the production work force.

— Reduction of 30% of other Departments.

— Import of the necessary caustic soda to satisfy the local demand.
Reduction of chlorine exports.




PSM Real Challenge

Relative Energy Cost - Operation Rate

s
e

1000 4200 4400 4600 4300 5000 5900 400

e O = COStO Energia (USD/U)
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PSM Real Challenge

Daily shutting down and starting up.
Maintaining only Hg circulation

Production of chlorine and derivatives during the
night at 100% operating rate

Products expedition during the day

Is it possible to run a chlor-alkali plant under these conditions?

Is it possible to run SAFETLY a chlor-alkali plant under these
conditions?
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PSM Real Challenge

‘LLogic will get you from A to B.
Imagination will take you everywhere.”

- Albert Einstein.
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PSM Real Challenge

FEAR

Forge

Face Everything And Rise
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PSM Real Challenge

Change Management - ad hoc committee
Special Process Hazard Analysis

Particular SOPs were developed

Special training was provided

Maintenance routines and shifts were modified
Special controls were determined

A permanent dialogue was maintained with the
Worker Union, who showed understanding,
giving support in this situation
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INSTRUCTIVO: DESCONEXION PROGRAMADA

CODIGO: IT-PRO-011 REVISION: 1

1- OBJETIVO:

Este instructivo establece los pasos a seguir para preparar la planta para una periodo de desconexion
de mas de 8 horas de caracter periodico y la posterior puesta en marcha.

2- ALCANCE:

Aplica a los procesos desarrollados en las Plantas de Salmuera, Electrolisis, Liquefaccion,
Refrigeracion y Torres de Acido Clorhidrico.

3- DEFINICIONES Y ABREVIATURAS:

No aplicable.

4- REFERENCIAS:

> Lista de Chequeo LI-PRO-011
» Lista de Chequeo LI-PRO-012

» Instructivo IT-SAL-002
» Instructivo IT-PRO-001

5- RESPONSABILIDADES:

Lista de chequeo posterior a desconexion y previo a arranques
de mas de 4 horas

Lista de chequeo posterior a desconexion y previo a arranques
de mas de 4 horas

Operacion de Planta de Salmuera

Arranque de Planta

. Jefe de Turno, Operario de Electrolisis, Operario de Salmuera:  Aplican este instructivo.
. Jefatura del Departamento de Produccion: Coordina la actividad y conserva los registros

generados.
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PSM Real Challenge

e Results:

— Completely reversion of the negative economical
equation, obtaining profit from the first month.

— After three months of working in this conditions:
* the relative currency values had a little correction.
— Therefore: it was possible to go on in a continuous
operating mode, with significant modulation,

obtaining an average operating rate of 56% and
partial reincorporation of workers.
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PSM Real Challenge

e Results:
— Zero accident.
— Zero severe incident.

— Strengthening of the employee involvement (for
instance the fast emergency repairing of one
rectifier....)
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Conclusions

PSM: the earlier you start, the better (20 years
before legislation?).

PSM: it is possible even in small, national family
owned facilities.

PSM: it is a tool for a sustainable business (also
bottom line).

SOP: standardization but also continuous
improvement, employee involvement,
motivation, flexibility and creativity.
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w{ S RLD chlorine council

THANK YOU FOR YOUR ATTENTION




