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Helping the crew making
the best choices

for tank cleaning by:

Doing the right thing.

Technology




People involved in the process

i =g coa

Charterer Operator Crew



Burden of compliance: And more

to come
_@_ Regulations

0 0
a4 Jas]

=], Industry Guidelines

= Charterer Requirements

Elg Company SMS & Requirements



Technologies available

ﬂ? Cleaning Know How

ﬁ Highly efficient cleaners

e Cleaning machines

Q ; Risk Assessment Technique
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Tank cleaning challenges o
Hazards =y :
Variety of cargoes | < A
- P
Hazards oo .
f:t:nrnq::»artgiI:nllil:»,lr
Compatibility of cargoes -
Conflicting goals Conflicting
Goals

Tank Entry




Crude Oil

“ Some 400 Crude grades
COW Wash

Prbducts CPP: and DPP

.~ Some 1000 different cargoes

Wideley similar their properties and characterlstll:s
Also many special rules and issues
* TC from Black Products to Clean Products

*TC from Oxygeneated to Aviation fuel

15.



Self reactive « =
Water Reactive

Reactive with O2
Reactive with other

High Viscosity
Solidifying

JF @ ge—
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e ar_1d Training &
m";ii‘iﬁﬂiﬁie Operational hazards Competence

\\\;’\

Wrong equipment Poor planning
- \}\:\:\:“\ ﬁ\\\\\\\ Defect equipment Wrong Guidance
Poor maintenance Lack of training
Defect PPE Wrong use of PPE
Behavior
Safety
Shortcuts

Lack of Intervention
Commercial Pressure

20.



Adjacent
cargo
compatibility

Compatibility of cargoes

Adjacent cargo comparability
Previous (Last) Cargoes

Reactivity

~

Reactivity
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Cargo Compatibili
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Banned and acceptable cargoes

NIPO - NATIONAL INSTITUTE OF OILSEED PRODUCTS And what about
- NIOP List 1
- NIOP List 2 Charterer
Last Cargo
FOSFA - The Federation of Oils, Seeds and Fats Associations Ltd Requirements
- FOSFA accepted

- FOSFA banned

COMMISSION DIRECTIVE 96/3/EC of 26 January 1996
granting a derogation from certain provisions of Council Directive 93/43/EEC on the hygiene of
foodstuffs as regards the transport of bulk liquid oils and fats by sea

» EU Accepted

CIQ - China Inspection and Quarantine System
» CIQ accepted
+ CIQ banned

25.



Reactivity (tank cleaning hazard)

Cargo reaction by using incompatible cleaning material

(example: water reactive cargoes and water)

Cargo reaction in the slop tank by mixing incompatible cargoes

Cargo reaction due to operational error

(example: mixing cargoes in a common stripping line)

28.
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Time all f 1 1
el Conflicting Goals
Challenging
previous to next cargo

The Commercial Operator

The Operation Department
Maximum efficiency

- How to achieve all of

s this by complying
with all rules

Time saving

The Vessels Crew Rt

- U
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Tank Entry

because of:

Inspection (WWT)

Manual Cleaning
Sweeping | Squeezing

Repair & Maintenance

35.



Risk Matrix
Managing the Risk

Risk Matrix (Risk Assessment

TC Hazard

Tank Cleaning Hazard Register Register

Management of Change

Management
of Change



Likely

Insignificant

Minor

Moderate

Major




Insignificant

Minor




The Tank Cleaning Hazard Register

The Tank Cleaning Hazard Register is covering the potential risk of Standard
(Routine) Tank Cleaning Operations on board oil and chemical tankers and is
based on industry data evaluated by ChemServe.

NON-Standard (Routine) Operations cannot be covered and therefore might require
an individual management of change process.
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The Company to include
all relevant
Regulations, Guidelines,
Company Procedures
that will mitigate risk

The Company to
include all technical
controls which will
mitigate the risk

Risk Mitigation

Determine the ACTUAL risk of a Hazard

Potential Potential Risk System Technical Actual Risk
Hazard Task Lacatan Threat Top Event  copsequences Controls in Controls in
P A E R mace place P A E R
iy — y
' P Waintenaroe falum Loss of prisary TE-C, 0 Code, MEDS,  Iner Gas Sysem
Chemical Ta.ll'lk.c|ea.l'lll'lg at any Eruipman falue oG et pg::::.r:‘::":::l-;hbl;'f BZ Ez Bz Mineia, Dr'Vanas e Fhing TC: Machineg
flammahle in inertad ’ Human emor Release of cango Polution Compary Frocedure XX .
condition time Imadequnic PPE Reknse of cago WpOW g & Explosion PFE & PPE Mo,
Wiang equpen) R of bl Gas Acset damage
. . . iy :
Chemical ~ Tankcleaning . ECan et et Cetey e, Dy s
flammable NOT inerted ) Human aimor Ralasa of cango Polution Company Procedumm XX - C1 cz2
condition lirme Iadequaie FPE Releaze of cango vapour Fim & Explsion PFE & FFE Mairi...
Witnng equpment Retpase of neit Gas sl di'l‘iw
ury
I Liaees of prissany TEG-C, B Coda, MSDE,  Fled Gas hesng
Chemical G;i:?;;:g al any hoess 0l primary . b:ua-;mu P?;?m:ﬁﬁ:;r Mieacke, Drienwey s SyEam Cl Cl C 1 Cl
i contsinmen Elease of Cago Company Frocedure ¥ - f
flammatde time Ruass df cavapn g AN oy Proceure
Retpase of e Gas Asset damage
Actual Risk
) Waintan e falue Losa o primary Py T5G-C, B Code, MS0S, e i
Chemical Tank cleaning at any Esumen ke pricL i g e c1 ci1 e e wn_h controls B2
I i uman err Falisa of Company Procadurm XX -
Toxic lirma ireeue PFE etz o oo oo e PRE & PRE M. in place
Whong aquipmant Fetams f et Gas Plition

To be completed by the SM
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Management of Change (TC)

Not all situations can be covered by a risk assessment in order to mitigate the risk.

Therefore a Management of Change might be required in such case
including active office support & assistance.

Consider External resources in case internal know how for a specific case is not
sufficient or available.

51.



Doing the

How can we assist right thing

the crew to make
the best choices
regarding tank
cleaning?

C N i, = i

1111111111111111

| S
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Tank Cleaning Guidance!

Cleaning From - To is not a Miracle:

The MIRACLE Tank Cleaning Database
contains guidance for nearly every
tank cleaning job -

including regulatory & safety requirements
as well as guidance & best practice.



Tank Cleanin

From - To

Clearing To Mext Product

Derwerinad UV Spectrum Grag

Chemical Trade

Required Cleankin read more.

Jeanbness Remaik:

Epinry Coatirg

HMethodd Cleaning bo Ulbra High Purity or lorever (Recipe is for 1008 m® tank)

Shep Mathod Time Ternp Medium

Tene manomir in water' for Washing 'water Tast with

UV Speciromaber

Clesiner Deseripbon

Shep Remark

(@) Latest product update on

@ Frivate Notes A
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Including Intertanko Cleanliness Standards

- Visually Clean
» Water White
- High Purity

- Ultra High Purity

o These standards have now been implemented into the

Standards for

. Ll recipes of the MIRACLE tank cleaning guide
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Cleaning from STYREME MONOMER

Cleaning o

Req. Standard
Cleaning o Wales White or lower Standard
Slep Method Time Temp Medim Cleaner Descr. Step Remark
1 Bealirwh 1515 amhent Seamliy AR B BTN (L 1 PORTRTENDN
z Eellarmenh 10 1G6his ST Saamaler 0 e i s Ternperalena dis 1 snmoval of sael
] RAnsi 20 mins Ak Frsh Wand
4 arti gDy
Cleaning o High Purity Standard
Step Fathod Timse Tamp Mediam Cleangr Deser, Srep Rermark
1 Bptisruciih L5 amberi Seasier Arebieni ismperaiire tue o polimerioal on
F4 (=] 1015 hm EIC Srysaper
o
2 RAesiculation Ldhes a0 F 0,20 4% CTC-Cleaner LG
+ RAinsa 20 i g ity iy Wi
El Wi ol Dry
Cleaning to LAma, High Punity Ssandard
Siep Miethod Time Temp Kecum Cleaner Descr. Step Femark
1 Biutiermeth A& b amburni Sramaber Archipni iermperaiure due o polimareaiion
z Biutiermorih 1015 wme Framier
3 Recimuintion 1t Lo U ] 4 - QZRAN CTC-Cleaner-wLG
o
4 Aaiculition A0t B0-70 % r 0, 24044 CTC-Chaaner VLG Prigan & fsw Cheaning sokison
4 Riniga 20 i bl Fiish dhalar
£l Vente ol Dry
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Cleaning from STYREME MONOMER

Cleaning o

Req. Standard
Cleaning o Wales White or lower Standard
Slep Method Time Temp Medim Cleaner Descr. Step Remark
1 Bealirwh 1515 amhent Seamliy AR B BTN (L 1 PORTRTENDN
z Eellarmenh 10 1G6his ST Saamaler 0 e i s Ternperalena dis 1 snmoval of sael
] RAnsi 20 mins Ak Frsh Wand
4 arti gDy
Cleaning o High Purity Standard
Step Fathod Timse Tamp Mediam Cleangr Deser, Srep Rermark
1 Bptisruciih L5 amberi Seasier Arebieni ismperaiire tue o polimerioal on
F4 (=] 1015 hm EIC Srysaper
o
2 RAesiculation Ldhes a0 F 0,20 4% CTC-Cleaner LG
+ RAinsa 20 i g ity iy Wi
El Wi ol Dry
Cleaning to LAma, High Punity Ssandard
Siep Miethod Time Temp Kecum Cleaner Descr. Step Femark
1 Biutiermeth A& b amburni Sramaber Archipni iermperaiure due o polimareaiion
z Biutiermorih 1015 wme Framier
3 Recimuintion 1t Lo U ] 4 - QZRAN CTC-Cleaner-wLG
o
4 Aaiculition A0t B0-70 % r 0, 24044 CTC-Chaaner VLG Prigan & fsw Cheaning sokison
4 Riniga 20 i bl Fiish dhalar
£l Vente ol Dry
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Cleaning to Water White or lower Standard

s | s | e | e | s | comwos | s

i omeom | isw | ewen | seme | Acwer oo punerzaon
1.0- 1.5 hrs 50°C Seawale

BN . e e vt

Rinse 20 mins Frash Water
3
o ey
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Cleaning to Water White or lower Standard

s | s | e | e | s | comwos | s

i omeom | isw | ewen | seme | Acwer oo punerzaon
1.0- 1.5 hrs 50°C Seawale

BN . e e vt

Rinse 20 mins Frash Water
3
o ey
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Cleaning from STYREME MONOMER Cleaning to 1-HEXENE

Req. Standard ~ Ultra High Purig

Cleaning to Ultra High Purity Standard

o e | N

e —y
S— I
femes | oromccomewe |

n—mm

KN BTN
5| vewopon | _
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Tank Cleaning Plan

Best help is: providing the relevant information and data at the right time - Example of a tank cleaning plan:

Physical Properties @ 20 Degres Celsius

Evaluation of Cargo Data

Flammable cargo:
Skatic scoumulsbor
Tasic carpn

Comosie Carge:

Pallution Data

b Annex |

s

MA

Lrderscem

BL75 (PRI
INSOLUBLE

20 (UPPERLIMIT) deg

45 [LIN=ERLIMIT) -

UNERT&™

AEza

il

Inhibdbed
wiater mackam cargn

Evaporabing Carge:

Bsttosevi T Flisks ainel wirstilatisn sce ISGOTT

FF

EE

rieaded] (X

Chemical Trade

Rugpuired Clheanbmise Standand
Cleanbiness Remark: [0

Cleaning Adwice

Method 1 Cleaning to Waker white or lower (Recips is for 1998 m® tank] |

Step Method Time Temp Hedim Ehmlﬁcrbb:ui

User Cleanirg Remarics
Space fuf yser rmarks
Static ebectricty precautions
t Ml
=i & ves,
ion cearing HD
|

-"'IZ_JII&I'Z Sparces monianng

- AL oedl (X
o ) B =
space far yser feverks
Static electnicity precautions
M0
g a MO
MO

Adjzrent spaces ronitoning

YES

Personal Protective Eguipment

@0 0O HO0

Boiler Suit
[Flasrmee ness]

OOoe

Heimat Chem Goggles  Chem Gloves

EEBD Deck Chemical Sut  Safety Books BASET
IBC Coda
Help for PPE selection

General User Remarks

Chemical

Splash Suit
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Cargoes

iShyrers i Podpether polpod (20]
Alcohal [C12-CHE) pobyl 1-Eeiaeylaies 20}

Eio-fuiel bhends of Oasoling and Efyl aloshsl (=255 bul <09 by volume) (20}

Byl afeastasl 1280

Catyl alcohal (70}

eyt sicohal (3403

Ceacedone plcohol (20}

Deefrylene giycol (407

Doy slcobal [20)
Efivyl aicobal (28
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Density: -2 0.906 Kg/l' Flash Point: 2
Water-Solubility: 0.029 (INSOLUBLE)%g/g | FL: [2

Melting Pc degC uFI- 2
Boiling Po

. wat_er deptnh > £3 melres

Vapour P
Viscosity: C?

Download UV Spectrum Graph for ‘styrene monomer in water' for Washing Water Test with UV Spectrometer

Required Cleanliness Standard: [“2High Purity

67.



For the Commercial Department, the Operation Department and the Crew

Just one
cklick

Incompatible
adjacent
cargoes

Pollution
Prevention

Handling

Cleaning

Incompatible
coatings

68.



Important
Physical
Hazards

S

Pollution
Prevention

HEZ23 Highly Nammable qud and vapour
}420 May be fatai if swalowed and emers ainways Ha.ndling
EUHOGS Fiapaated axgsu may causs sin dryness or cracking
Ciser Hazird Vinpours img hessvier than a1, Yapours may avel aercess th groused and raach rmae igniion sauces casing 8 Tashbash fre danger.
Paliuticn Prawsdon
Annex 1, Y, Chapler 17. 5T 3, TT 26
o mandatory peewash
Hareding
Required cleaningss standand of ank: Uia Hgh Purity
Vil Wiash ‘with maancl Taests with ioughest Imis must b passed: Colaur. Hydrcaron, Crionde . FTT and Uy Specirum. P kb tst for NYM and anslyss of [ask canga races by GO
Inertization could ke required depending on ship size, age and fank size aocoming lo SOLAS and IBC code. ;
Max adjacen: lemperatre: Ambient ClEEI'III'Ig
Cariage temperature: Ambiert
Discharge temperaiure: Ambient
Heating Colls blanked of
Eieaning
Caange non waler solubk .
P Incompatible
Rgtined 1 1 HP = CW FW 1h GDEﬂI'IgS
Rgtied 2 1o UHP == G FW 1 5h
ncompariible coatings
Incompatbie with Tankguard PG
nconpatbie asjsert cargoss
Incompatibhe oroups: SULPHURIC ACID (2)
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References embedded in Miracle

Regulations 5“]' ;
Industry Guidelines = E
Charterer Guidelines = H“‘B

Company Guidelines

71.



The Miracle Seminar

A powerful system for all involved:

- A kind of Wikipedia about tank cleaning
- A comprehensive collection of themes, tables and videos
- Explains technology

- A great training tool for office members & the crew on board
- A comprehensive reference tool for experienced people

74.



Cleaning Seminar

A tank cleaning wiki

Definitions

Cleaning
Agents

Inspection
and Testing

Troubleshooting

Cleaning
Process



Cleaning Seminar

A tank cleaning wiki

Single Dl

Physical Properties _— =
Prod. Characterisbics '
. il
11! ]
o
Nurnber of nozzles (Hiks) 1 lane hit ahways 2 [bwn hits abways
m nozzle Spead Slower coverage of tank Faster coverage of tank
Inngpiact High irripact long thron length Lowwer impact
Dual nozzle =
-::l.".il i) ¥ .\.IEIIJ..I ape variable clean E- Lime

Comparison Helicai Criss-Cross

Time corwersion

Pumps, Pipes & Hardware -
Lleaning pattern

Methods Cleaning

Process

Srga wre - MeEhCaET

Tank Cleaning Plan

Temperature Ordy cleaned section haot Keaps entire tank hot
Trade pattern . ;
ade patte Consurnption bwaker and cleaner] | Higher Lower

17.



Cleaning Seminar

A tank cleaning

office members,

the crew on board @
and a great reference to%

for experienced people £

A great training tool for ‘

81.



Example: Washing Water Analysis

Analysis of samples from the washing water with UV Spectrometer in regular intervals

Wash Water Analysis

s Cleaning step can be finished after 45 min. No cargo is
removed anymore.

3 If this is a water soluble cargo it means the tank is clean.

If this a non water soluble cargo it means continuation will
not improve anything. It could mean go to next step.

wanslangth [am]
WWA advantages UV Graphs
« Substantial energy savings are possible because excessive hot washes can be avoided available for many
- Less tank rejections and less contamination of cargoes _ cargoes
- Reduces hazards because less tank entries required in MIRACLE

80.



MIRACLE Tank Cleaning Database

Decades of Tank Cleaning Experience, Continues Improvement, Latest Innovation included

Any Question?
Please contact us!
ChemServe GmbH: Phone: +49 4135 808630 Fax: +49 4135 808631
info@chemserve-marine.com OR axelkahl@chemserve-marine.com

https:/iwww.chemserve-marine.com
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Your free Trial valid until October 31

x ar

& https://miracle.chemserve.eu

START DEMO
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Your free Trial valid until October 31

30 ChemServe GmbH - Mirade Or' X +
¢ > ¢ & https://miracle.chemserve.eu Q * 0

Login #  Signup ©

9 LOG IN
TOHAMBURG

EMail
" miracle

keep me logged in __
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ChemServe
MIRACLE
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