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Certifications Work Experience

B N Issuing Credential Il VB Aragen Life Sciences (Formerly GVK'BIO
Name/ Certificate of Training Issue Date aragen

Organization Certification Nu Corp. Dy. General Manager — Process Safety,

Pfizer Healthcare India Pvt. Ltd.
Certificate in Industrial

Safety, (State Government

@ I?qzer :
No Expiration [ Process Safety Lead (Pfizer Global Supply)

July’2012
Departments Boards of 1S61406130¢ . .
Technical Education, ( Alombic Alembic Pharmaceutical Ltd.
Telangana). Rl e 7OD>> Corporate Process Safety Lead
Certified PHA Lead ActiTech Sep’2021; , .... Dr. Reddy's Laboratories Ltd.
erttie eaaer No Expiration [ Q _
(By Acutech Consulting Group) A culec Mar'2023 P Dr.Reddys ® Sr. Team Member — SHE (PSM)
Mylan Laboratories Ltd.
@] Mylan Sr. Engineer — EHS (Process Safety)
ISO 45001:2018 June’2019 352481240:
(Lead — Auditor Course) ﬁiVNORD
OHSAS 18001:2007 —— Aug’2013  OHSAS-IA/2013/C

(Lead — Auditor Course) DNV-GL

Reaction Calorimetry (RC1le)
Operation, Data interpretation %5

Z

METTLER ~ TOLEDO

Nov'2020 MTIN/AC/Sai/14.

Thermgl Screening Unit (T_Su) l" July’2020 No Expiration [
Operation & Data Interpretation

Rapid Screening Unit . o
(RSD) Operation & Data THT March’2020 No Expiration [
|nte|’p|’etatlon THERMAL HAZARD TECHMOLOGY
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Today’s Major challenges -for Industries

>

To Decreasing Production costs.
To Meet Regulatory compliances.

» Shortage of skilled/ unskilled laborers which affects the productivity of the
industry.

A\
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Today Outline — Part 1

1) Part-l
Basic Understanding of Process Safety in Pharma & Chemical Industries.
« What is Process Safety ?
« What is Process Safety Management ?
« A Comparative analysis of Process safety management (PSM)
« Why Process Safety ?
« What is Process Safety Triangle ?
« What is necessary for a safe Process?
« General Flow in Manufacturing in Intermediates / APIs
« Type of Processes, Reaction and Thermal Stabilities & Criticalities ?

« Video & Discussions

2) Part-ll
++ Powder Safety.......
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What is Process Safety ?

Definition : Process Safety is an interdisciplinary engineering domain focusing on “Prevention

of unintentional release of chemicals, energy , or other potentially dangerous materials

during the course of chemical manufacturing processes that can have a serious effect on the

People, Property & Environment.

Interdisciplinary engineering:
like Combination of Mechanical, Chemical, Environmental, Electrical & Industrial Engineering

..etc.

Process Safety helps to understand & Prevention of hazards

Hazards Examples:

> Prevention of leaks , spills, over pressure, over temperature, equipment malfunction,
corrosion , metal fatigue and other similar conditions.

» Focus on design and engineering of facilitates . Maintenance of equipment effective alarm,

effective control point , procedure & training.
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What is meant by Process Safety Management ?

Process Safety Management, or PSM, is an standard ( OSHA/ CCPS/ CIMAH...) that requires
employers to identify, evaluate, and control the hazards associated with the highly hazardous
chemicals used in their processes.

Is a Blend of

»Engineering

-

7 management
" skills
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A Comparative analysis of Process Safety Management (PSM) systems in the process industry
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7. Process hazard analysis N N NIV NIV NN VYN NNV Y] Y
8. Health evaluation and fitness for duty N J N
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More robust

Less robust

Robustness

Less flexible

More flexible

< Flexibility >
AIChE/CCPS RBPS
US OSHA PSM
ILO PSM
e IPSMS
DuPont
IOGP/IPIECA
COMAH
° ¢ Energy Institute PSM
SEMS, CIMAH
*"EPARMP P

¢« Safety Case, ExxonMobil OIMS
BP OMS, CSChE

® RCPSC

e APIRP75

e APIRP 750

CoMSs, PSI4MS, EPR model

Figure. Quadrant matrix showing the flexibility and robustness of PSM systems in the process industry
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Why Process Safety ?..

Incidents in chemical industries take lives, cost businesses, damage company
even result in the industry close down.

» Due to Lack of knowledge and
understanding/ Assessment of

hazards associated with the process.
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Process Safety Triangle ??

FIRE TRIANGLE DUST EXPLOSION PROCESS SAFETY TRIANGLE

Chemicals
(Potential Energy)

Reaction Rates Plant System
(Capability to deal

with the heat & gas
production).

( Energy Release and gas
production)

* Inadequate knowledge & improper implementation of any of these elements — Leads to process safety incident (
FIRE/ EXPLOSION/ SPILL/ EXPOSURE.....)
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Exothermic reaction:

An exothermic reaction that releases energy from the system in the form of heat.
And can be controlled

Runaway Reaction: \

Heat

—
Exothermic Reactions

A reaction that releases
energy from the system in
the form of heat.

reaction that releases energy from the system

in the form of heat. And which cannot be

controlled

. This is often result in an explosion.
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Endothermic reaction:

An endothermic process absorbs heat, from its

surroundings in the form of heat

Heat
Endothermic Reaction

A reaction that the system
absorbs energy from its
surrounding in the form of
heat.
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What is necessary for a safe Process?
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What is
necessary for a
safe Process?

1.5"SS

I~

I
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Unit Process & Unit Operation flow in Manufacturing in Intermediates / APIs

Synthesis
(Reaction)
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Type of Processes

» Batch Processes Agitation system

All reactants fed to the reactor at the beginning of
the process and the products are removed when _
the reaction is complete. No reactants are fed to Medlurg

the reactor and no product is removed during the
process.

»System monitor

Sensors probes

Reactor tank

» Semi Batch Processes

A semi-batch process is when reactants
are periodically added or products are periodically  submerged aerator
removed. The textbook defines semi-batch

processes as “neither batch nor continuous.”

» Continuous flow processes

Continuous flow processes are where the inputs @
and outputs of the reactor flow at a constant
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Types of chemical reactions from chemistry point of view :

There are 4 types of chemical reactions:

1. Synthesis Reaction

2 or more simple substances combine to
form a new, more complex substance.

A+B > AB
2Na + Cl, > 2NaCl

2. Decomposition Reaction

A complex substance breaks down into 2 or
more simpler substances. These are the
reverse of synthesis reactions!

AB>A+B
H20 - 2H2 + 02

3. Single-Replacement Reaction

An element replaces another element that
is part of a compound.

A+BC—> AC+8B
2Na + 2H20 - 2NaOH + H2

4. Double-Replacement Reaction

Atoms from two different compounds
replace each other. Two compounds react to
form two new compounds.

AX + BY = AY + BX
MgCO3 + 2HCl = MgCI2 + H2CO3
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Examples of Few reactions and their severity

Reaction Type Severity AH (KJ/Kg)

Amination Moderately exothermic 80to 420

Esterification Moderately exothermic 80to 420
Methylation Mildly exothermic <80
Alkylation Mildly exothermic <80
Hydrolysis Mildly exothermic <80
Salt formation Mildly exothermic <80
Reduction Slightly exothermic <80
Electrolysis Slightly exothermic <80
Isomerization Slightly exothermic <80
Cyclization Slightly exothermic <80

Reaction Type Severity AH (KJ/Kg)
Oxidation Highly exothermic >1250
Nitration Highly exothermic >1250
Halogenation Highly exothermic >1250
Organometallics Highly exothermic >1250
Diazotization Highly exothermic >1250
Hydrogenation Highly exothermic >1250
Therma] _ Highly exothe'rmlc/ 42010 > 1250
decomposition Exothermic
Polymerization Highly exothe.rmlc/ 420to>1250
Exothermic
Sulfonation Exothermic/ querately 80to0 420
exothermic
Condensation Exothermic/ querately 80to420
exothermic
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Based on rate of Reaction

Semi Batch Processes

L> Type of Reactions

1. Instantaneous Reaction / Fast Reaction / Dose Controlled.
2. Accumulation Reactions
. Starts from reagent addition to reaction completion during maintenance
. Accumulated energy release - During Heating
3. Delayed Initiation of Reaction
. After 20-30% of addition of reagent
. Accumulated energy release - During Heating

Batch Processes

I—> Type of Reactions

1. Energy release during heating & maintenance.
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Instantaneous Reaction / Fast Reaction (Dose Controlled Reaction )

As Soon as the addition
stops, Heat Generation
stops.

As Soon as the
addition starts, Heat Heat is then produced
Generation can be
seen in the
Isothermal
Calorimetry data

e — - o - - o - =y

70 70 — ' 355
60 60 ; ' i J 350
50 ! 345
50 . 4 Mr(g)
40 < k B 1: qr_hf: (W) 340
0 =% BETE) 3
% M 2:Tr-Ta: (K) 330 5
e g | g
) e
Heat output during 7 10 o= s
i " & 20
addition -— e 320
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—
10 315
-10
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-20 0 .
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Accumulation Reaction

When the addition stops, the heat

When the addition generation does not stop, but continue
starts , the reaction for several hours until the all of the heat
slowly starts to — is generated
generate Heat 15 55 1 400
10 v / ) 380
50 _ _ » Heatoutput during
5 N -_—-——" Work off 380
-
0 - - 45 340
7 5 M 3:Mr: (g)
" 5 < 40 1: qr_hf: (W) 320
- - M 2:Tj: (*C)
- g = =
«” < .10 o M 2:Tr: (*C) 300 5
. = — M 2: Tr-Ta: S
Heat output during & =3 TERes (%) 250
s - x
addition 1 1
’—
.20 = 30 260
240
-25 05
- 220
o™ ¥ 4 wYy
17-Mar-2020 17-Mar-2020 17-Mar-2020
10:00:00 14:00:00 18:00:00
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Example — Graphical Representation :

Accumulation Reaction-Energy release during heating
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I

Heat liberation
during heating

/

Heat liberation
during heating

Presentation By Hari Bukya ( GM — EHS, Process Safety — Hetero Group ) on CEP ; 24-06-2023; Contact Email ID: haribukyal@gmail.com; Mobile No. 9985554739.



mailto:haribukya1@gmail.com

Example — Graphical Representation :

Delayed Initiation of Reaction

No Significant heat is generated for _ _
When the addition the first 15 mifs of the addition After Approximately 15 Mins the

starts , the reaction reaction initiates and suddenly
does not have any e — — — » release a large amount of heat
significant heat
generation.
20 55 Hl 3: Mr: (g) 350
15 1: qr_hf: (W)
e . 2: Tj: (°C) =
10 as R 2: Tr: (°C) 340
23 BN 2: Tr-Ta: (K)
5 = 40 335
i
g o O 35 ~— 330 X
= e e ———— . o«
o -5 - 325
< 30
-10 <
'z 25 320
-15 a2
o 315
-20
15 310
-25 —
30 10 w v v v w v T
26-Feb-2020 26-Feb-2020 26-Feb-2020
186:00:00 17:00:00 18:00:00

This could be hazardous on plant as the large heat generation may exceed the cooling capacity of
the plant. This may cause a significantrise in the temperature of the batch
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Example — Graphical Representation :

Delayed Initiation of Reaction — Grignard Preparation

RClmx trends oraph: 1-Bromobutane Lot-1 addition |

ATad (°C) : 65.3 °C
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Delayed Initiation of Reaction — Grignard
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'.E| :_: 20 2T lgC). 5008 -EI 50 C : 2:Tr: (*C) 5
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W TR 1 e e L |
0 ° b | 300 20 |
= i)
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10:30:00 11:§0:00 12:3000 13:30:00 14:30:00 14:00:00 16:00:00
After 10% addition of Heat liberation during
L v _ _ . 0 s
reagent the addition After Approximately 60mins the remaining 90% add}tlon of
starts, the reaction reaction initiates and suddenly the r.eagent and during
does not have any release a large amount of heat heating
significant heat
generation.

* This could be hazardous on plant as the large heat generation may exceed the cooling capacity of the plant.
This may cause a significant rise in the temperature of the batch
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4. Batch Process - Energy release during heating & maintenance.

The heat generation continue for
several hours until all the thermal
accumulation is minimized.

25
80 — 385
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0 v 380
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v B 3 M (g) 3rs
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This could be hazardous on plant scale as the large heat generation may exceed the cooling capacity of the plant due to high thermal
accumulation. This may cause a significant rise in the temperature of the batch in such scenarios it is recommended to convert the
batch process to semi-batch mode to reduce the severity of the risk.
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Typical - Thermal Stability Report ( Graphical Representation)

CDS-0278-INT-STG-01-Ethylacetate distilled crude Temperature W (DS-0278-INT-STG-01-Ethylacetate distilled crude E
CDS-0278-NT-STG-1-Bhylcetae ditled cruce Pressure [/

o
o
o

o a
Y sl
T M bt gy B
Dnnmﬁ;;:a B um: B0
[1 Qaan

Temperature and pressure graph Temperature rate graph
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Typical - Thermal Stability Report ( Graphical Representation)

NAT-Toluene+NMP-Reaction mass  Temperature W
NAT-Toluene+NMP-Reaction mass  Pressure W

Temperature and pressure graph Temperature rate graph
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Typical - Thermal Stability Report ( Graphical Representation)

Sample: CPP (Starting material) DSC File: C:..\ENC-1\CPP (Starting material).001
Size: 4.8200 mg
Method: Ramp:5.00 "C/min to 350°C Run Date: 19-Apr-2023 15:05
Instrument: DSC Q20 V24.11 Build 124
2
1+ Leftlimit: 73.25°C
] Enthalpy: 70.14Jig
Peak temp: 82 18°C
_,E 0 Left limit: 305.87°C
= Enthalpy: 75.25./g
% Peak temp: 317.42°C
o
o
£ -1
-2
-3 T T T T T T T T T T T T T T T T T T T T T T T T
3z B2 132 182 232 282 3az
Exo Up Temperatu re {“C} Universal W4.5A TA Instrumeants
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Reference

Table below gives a summary of onset of decompositions by DSC, TSU and ARC
Source: A comparison of reaction hazard screening techniques, OPRD 2002.6, 933-
937, D.J.Dale, Pfizer global research and development, Pfizer Ltd

Compound name DSC (°C) | TSU (°C) | ARC (°C)
2-amino-4-chloro-5-nitrophenol 205 198 166
Di-tert- butylperoxide . 164 160 116
4-methoxy phenylhydrazine ' 135 130 121
hydrochloride

Methyl carbazate 189 180 141
Azo-iso-butyronitrile 99 79 56
Hydroxylamine sulphate ' 190 161 131
2,4-dinitroaniline . 285 280 266
Dibenzoyl peroxide 99 94 86
3-methyl-4-nitrophenol 247 193 181
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Some Reference Graphical Representation

~ 20W/ko
DSC 20W/kg
Detection Limait
/ Reaction Heat
-z 7k
Output TSU 5-10 W/kg
~1-2 W/kg
ARC
Plant Heat

Losses
Critical Temperature //Rjo:;o; T Onset T Onset T Onset

for Thermal Runaway s TSU psc
Temperature
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Definitions

Heat of reaction, also called enthalpy of reaction, the amount of heat that must be
added or removed during a chemical reaction in order to keep all of the substances
present at the same temperature.

Adiabatic Temperature Rise (ATadiabatic): The maximum temperature rise that can be
achieved from an exothermic reaction. It assumes that all of the heat from the reaction
went to raise the temperature of the reaction mixture and is calculated from the heat of
reaction assuming adiabatic conditions.

(ATadiabatic = AHr / m*Cp where Cp is the average molar heat capacity of the sample).

Specific Heat of Water: (Cp) is approximately 4.2 J/g°C

Time to Maximum rate (TMR): The time taken for a material to self-heat to the maximum
rate of decomposition from the specific temperature.

Stossels Criticality Index (SCI) uses the heat of reaction data and thermal stability data to
define a reaction class.

Tvrad | [ MTT ) (™™RrRad | [mmsr ) | MTT ]
MIT ] ([ TmRad ) ([ mmsR ] ([ TmRad ] (_mmsr )

mMisR ) ([ mmse ) (. ™MIT ) (MIT ) (_TmRad )

WNLYYIdNIL

CRITICALITY INCREASING ORDER
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Chemical Reaction Risk Assessment: Stoessel Criticality Class

[ @o® @ @ @

(Crwrad ) (] ((wead ) (TSR ) ()
W) (Cowked ) (VISR (C7wRad ) (Thmse )

(e ) (Cwise ) (CMm ) () (ks
(procesT ) ((processt ) [ PocessT | ((processt ] (“processT |

CRITICALITY INCREASING ORDER / | B:s”:eg::;\iyo?zz:::?y l

Tp: Process Temperature; l— —|
1-2 3-4 5
l l |

JdNivdidmal

e

MTT or B.P.: Maximum Technical Temperature or Boiling Point

MTSR: Maximum Temperature of Synthesis Reaction

ADT24 / TD24: Temperature at whichTMRadis 24 Hrs | Process is not critical I I Process is critical I | Process is critical l
are require Rt process
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Chemical Reaction Risk Assessment: Stoessel Criticality Class

. Process o MTT Thermal | Criticality
S.No | Type of Reaction Reagent Name Temp(°C) MTSR (°C) | Process Solvent (B.P) Onset (°C) class

1 |Chlorination reaction DMF addition 0 3.2 DCM 39.6 ND upto 200 |

2 Mesylation Methane sulfonic 15 19.4 DMSO 189 170 I
reaction acid addition

3 Esterification Thionyl chloride 10 216.5 Methanol 64.7 | ND upto 200 1l
reaction

g [|Vilsmeirhackreagent s 4icion 0 112.7 Chloroform 61.2 90 W

preparation
5 Reduction Sodium Borohydride 70 228.5 NN 165 125 v

(8-Lots)

dimethylacetamide

N

FHNLYdIdiNgL

\.

--@@-\

(Cwead ] () ((wRed | (Twmse ) (T )

[ mT | [ T™MRad | MTSR TMRad

Cwse ) (Cwmse ) (CMT ) (W) (7wiRed )
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Severity Classification

Risk = Severity x Probability

Severity gauged by Interpretation of adiabatic temperature rises Probability gauged by Interpretation of adiabatic

induction time or time to maximum rate

Adiabatic Temperature Rise Severity Time to maximum rate Probability
range Interpretation range interpretationn
AT, 4> 200°C High TMR, 4 <8hr High
500C < AT,4 <200°C Medium

8h< TMR,4<24hr Medium
AT, 3< 50°C and no gas evolution Low

TMR,q>24hr Low
High Catastrophic >800

Critical 400-800

Medium Medium 100-400
Low Negligible <100
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WHEN,
WHERE,
WHAT data to be generated ?
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Activity/ Process

Reaction Calorimetry
Studies RC1mx/ Powder Safety
Simular

Thermal Stability Studies
( DSC/RSD/TSu/ ARSST/ ARC)

Raw Material’s,
Key Starting Material’s

Reactions
A+B+C+D>E+F+G

Media — Any Solvent

Quenching/ Reverse
Addition

Distillation / ML’s

Drying
(TD/ VTD/ ANFD/ RCVD/
Fluid Bed)

Powder Processing
(Mixing/ Milling/ sieving/
Blending/ Packing )

What Data we get ?
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Activity

Thermal Stability Studies
( DSC/RSD/TSu/ ARSST/ ARC)

Reaction Calorimetry
Studies RC1mx/
Simular

Powder Safety

Raw Material’s,
Key Starting Material’s

YES - Solids ( or) Liquids Sample

NA

*YES ( Example: For
Solids — charging

Reactions
A+B+C+D>E+F+G

*YES ( Rxn. Mass)
Before Maintenance: For Rxn. kinetic

Yes - Perform RC
Studies -

Study & Decomposition. ( For Desired Reactions NA
Media — Any Solvent After Maintenance: For decomposition | : Sen’1| Batch / *Batch
Temperature Rxn.’s )
k ’
Quenching/ Reverse YES ( Suggested fgr neat Rxn’s. Not Yes (.Perform RC
. for Aqueous Solution Studies )
Addition .
Media )
Distillation / ML’s *YES ( After Distillation - Crude)
Drying . .
(To/Vro anvo/ oy | S5 el P & ores
Fluid Bed) P P
Powder Processing YES( Melting & Tonset - Decomposition
(Mixing/ Milling/ sieving/ & P YES

Blending/ Packing )

Temperature )

What Data we get ?

Tonser» ( Primary & Secondary ) P <ot
dT/dt. dP/dt, TMRad/TD24, Melting
Range, Heat of Reaction.

Heat of Rxn, Adiabatic
Temp, MTSR, Cp,
Criticality Class,

Add. Temp. & heat
Load Capacity

Dust Explosion
Screening, MIE, MIT,
Impact Sensitivity,
Friction Sensitivity

Presentation By Hari Bukya ( GM — EHS, Process Safety — Hetero Group ) on CEP ; 24-06-2023; Contact Email ID: haribukyal@gmail.com; Mobile No. 9985554739.



mailto:haribukya1@gmail.com

Few instruments with Data ?

S. No

Equipment / Activity

Reaction Calorimetry studies

1

RC

Thermal screening

2
B
4
5

Accelerating Rate Calorimeter

Rapid Screening Device

Differential scanning calorimetry
Advanced reactive system screening tool

Powder safety

10

11

12
13

14
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Ignition sensitivity

Minimum Ignition energy (MIE) with

Dust Explosivity Screening unit

Minimum Ignition Temperature Test (MIT)
5mm Layer Ignition Temperature Test (LIT)
Impact sensitivity

BAM Fallhammer Test

BAM Friction Test

Electrostatic properties

Powder Resistivity Test

Charge decay (CD) Analyser

Liquid Conductivity Test

Fire analysis

Burning Behaviour Test

What data we get?

Heat of reaction( AH),
Adiabatic temperature rise (ATad),.
MTSR values, G as liberation, Cp values, Thermal accumulation (%)

TD24, dT/dt & dP/dt etc.

Non condensable gaseous, dT/dt & dP/dt
Tg,Melting,decomposition,heat of reaction
ATad, ERS, SADT,Heat of reaction

MIE values (mJ) , Dust Explosion Class (Sth)

Minimum Ignition Temperature values
MIT of 5mm thickness of powder

Impact Sensitivity
Friction sensitivity

Conductive,disippative,resistivity values

Charge relaxation time
Liquid Conductivity data

Burning classification
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https://www.youtube.com/watch?v=C561PCq5E1lg
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Manaqging reactive chemistry Hazard

Example : Explosion in T-2 Labs Investigation.

Location: Jacksonville, Florida (USA)

Date: 19t Dec 2007

Company: T2 Laboratories, Chemical producer

Process: MCMT process ( Lab Scale to Commercial Scale )

Incident: Explosion in Reactor due to runaway reaction

4 employees killed, 32 injured (including 28 from surrounding community

Process: Batch process

Reaction: metalation (hydrogen—metal exchange)
Amount of Energy & Exothermicity : ?7??

Gas : Hydrogen

TMRad/TD 24 :7?

Tp: 148Deg C

Explosion force: Equivalent to 1,400 Ibs of TNT ( = 635 kg TNT)

Causes:
1.  Company did not recognize the worst credible scenario

2. Noredundancy in cooling system (No Back for Cooling System )
3. Inadequate pressure relief device .....
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What are the Questions to be asked before standing Reactor ?

Which type of Process itis ?

Which type of Reaction ?

How much Exothermicity in Rxn/
Quenching & any Gas Liberation ?
( Adiabatic Temperature Raise ) ?

What is the decomposition Temperature of
Rxn Mass & Distillation Crude ?

What is Safety criticality Class ?
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What are the Questions to be asked before standing Reactor ?

Which type of Process itis ? 1. Batch Processes
2. Semi Batch / Semi Continuous Processes
3. Continuous flow processes
Which type of Reaction ? 1. Dose Controlled Reaction (Instantaneous/ Fast )
2. Accumulation Reactions
3. Delayed Initiation of Reaction
( Safer than accumulation & delayed Rxn.)
How much EXOthermiCity in Rxn/ Adiabatic Temperature Rise Severity
Quenching & any Gas Liberation ? — —
( Adiabatic Temperature Raise ) ? 50°C < AT,q <200°C Medium
AT,4 < 50°C and no gas evolution Low

Hydrogen/ Ammonia/ HCI/ SO2/ Butane/ COZ2....

NaOH

What is the decomposition Temperature of » TMRad/ TD24 ?
Rxn Mass & Distillation ?

What is Safety criticality Class ? / \
S - 3 > <a= > >
[ Tmraa ] [ nATT ] [ TmMRad ] [ mmse ) [ MTT ]
g [ MTT ] [_Tmamad | [ _mTsR ] [Trmarad | [ _maTsm )
% [ marsr | [[_marse | [ MTT 1 [ MTT ] [ Tmrad |
=
= [ ProcessT | [ ProcessT | [ ProcessT | [ Process T | [ ProcessT |
\ CRITICALITY INCREASING ORDER /
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