
Concept Development
WHAT DOES SUCCESS LOOK LIKE?

 • Defined operating goals

 • Defined production goals

 • Starter block flow diagram

OUTCOME 
Clearly defined  
project goals

FEL 1: Cost & ROI Estimate
IS IT POSSIBLE TO BUILD THIS PROJECT &  
WOULD IT BE WORTH IT?

 • Evaluation of technology and alternatives

 • Process chemistry and technology defined

 • Block flow diagram complete

 • Process performance defined at a high level 

 • High level cost and return-on-investment calculations

OUTCOME 
Project viability verified

FEL 2: Basic Engineering Package
WHAT WILL THIS ROUGHLY LOOK LIKE & COST?

 • +/-30% cost estimate

 • Design basis that clearly defines performance requirements

 • Process Flow Diagram (PFD) - defines all relevant process 
equipment, controls and instrumentation

 • Starter equipment list

 • Heat and energy balances 

 • High level project schedule

OUTCOME 
Basic plans with unknowns,  
budgetary pricing

FEL 3: Detailed Engineering Package
WHAT WILL THIS EXACTLY LOOK LIKE & COST?

 • Design basis

 • Complete PFDs

 • Finalized heat and energy 
balances

 • Utility summary defining utility 
requirements

 • Effluent summary of waste 
and vent outputs

 • Preliminary 3D model

 • Construction plan

 • 60% finalized design work, 
including:

 – P&IDs

 – Equipment list

 – Equipment data sheets

 – Instrumentation list

 – Automation design basis

 • Testing plans

 • Project schedule

OUTCOME 
Clear plan, fixed pricing; 
Project is ready to go

EPIC Design Build Process
EPIC TAKES FULL RESPONSIBILITY FOR YOUR PROJECT

 • Turnkey Project Management

 • Finalized Design

 • Controls & Automation

 • Fabrication & Assembly

 • FAT/SAT Testing

 • Installation & Startup

 • Training & Support

OUTCOME 
Project completed on-time  
and on-budget

FRAGRANCES

SOLID 
INGREDIENTS

BASE 
LIQUIDS
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PROCESS FLOW DIAGRAM
EMULSION STICK PROJECT

ANTIPERSPIRANT FORMULATION
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PROPYLENE GLYCOL
FROM BULK STORAGE

ULTRA ZAGG 88L
FROM TOTE

CYCLOHEXOSILOXANE
FROM DRUMS

SOLID
MATERIALS

FRAGRANCE
FROM DRUM A

M

M

M M

IKA
MILL

FILLER

FRAGRANCE
FROM DRUM B

FRAGRANCE
FROM DRUM C

FRAGRANCE
FROM DRUM D
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1
HWS

HWR

HWS

HWR
HWS

HWR

HWS

HWR

4
6

7

8

9

10

11

STREAM
FLUID ULTRA ZAG 88L DI WATER CYCLOHEXA SILOXANE MULTIPLE MULTI WATER PHASE

INTERMEDIATE
WAX PHASE

INTERMEDIATE MILLED PRODUCT FINAL PRODUCT FINAL
PRODUCT

TEMPERATURE °C AMBIENT AMBIENT AMBIENT 85 93

SPECIFIC GRAVITY n/a 1 0.9600 MULTIPLE 1.0 (APPROX.) ?

VISCOSITY cps 0.8900 7.08 MULTIPLE 1.0 (APPROX.) ?

FLOW RATE gpm N/A 60 10 10 10

PRESSURE psig N/A 30 15 30 10

1 2 3 4 5 6 7 8 9 10 11 12 13

NOTES:
  

D
AT

E:
4/

22
/2

01
3 

BY
: D

AV
E 

ST
AW

AR
SK

I

SERVICE: COMBINED PHASE MIX TANK
CAPACITY:  1,000 GALLONS
MOC: HASTELLOY C22
DESIGN CONDITIONS:

TANK:    .5 PSIG/-2" W.C.

SERVICE: IKA MILL FEED TRANSFER PUMP
CAPACITY:  10 GPM @ 150 PSIG

MOC: HASTELLOY C276
TYPE: ROTARY LOBE

MOTOR: 1.5 HP @ 1660 RPM
JACKET: 100 PSIG @ 350 F

MOC: HASTELLOY C276

SERVICE: COMBINED PHASE

MOTOR:  5 HP @ 1160 RPM

IMPELLERS:  (2) 30" A200
CAPACITY: 30 GPM @ 25 PSI

MOTOR: 3/4 HP @ 1800 RPM
500,000 BTU/HR HEATING/COOLING

SERVICE: COMBINED PH. TANK JACKET TCU
        MIX TANK AGITATOR

SERVICE: EMULSION IKA MILL

MOC: HASTELOY C276 (WETTED PARTS) 
TYPE: SHEAR

CAPACITY:  10 GPM
MOTOR:  15 HP @ 3530 RPM

1.  LOCAL HS FOR TANK LIGHT.  TANK LIGHT IS GENERAL
     PURPOSE.  DO NOT FEED TO PLC.
2.  (1) TOTE AND (1) DRUM SCALE USED FOR ALL OFF SKID
     WEIGHTED ADDITIONS.
3.  FLEX HOSE TO WATER ADDITION PORT AND SPRAYBALL
     PORTS.
4. PIG CATCHER
5. REFER TO SFI DRAWING 10151-2-M1 FOR MORE TANK
    DETAILS.
6. VALVE IS ONLY CONNECTED TO SYSTEM FOR SAMPLE.
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UNITED STATES

PIPING & INSTRUMENTATION DIAGRAM
EMULSION STICK PROCESS

COMBINED PHASE

12/7/2020 5:33 PM
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EMULSION STICK MIXING SKID

75 PSIG
SET @

HOA

L

(NOTE 1)

2" VTR

HOA

TCU PACKAGE

V246

V213

8" MIN.

M

HOA

SEAL
POT

V204

V205

-2" WC / +0.5 PSI
SET AT1"-N-126-CU1-NI

2"-PV-128-ST1-NI

2"
-P

V-
12

7-
H

C
1-

N
I

ATM

1 1/2"-HWR-
135-CU1-I1-1"

2"

I AH

i

1/2"

2"

F

2"

2"

V248

2"

cSAMPLE

K
M/BG

b

D
C

DRUM

E

E

E

COLD DI WATER LOOP
FROM PID-500
HOT RO WATER
FROM PID-500

NITROGEN SUPPLY
FROM PID-500

WATER PHASE
FROM PID-100

WAX PHASE
FROM PID-300

S

-30" TO 30" WC

WE
200-14

FINISHED PRODUCT
TO PID-400

V-NNN

(N
O

TE
 3

)

DRY BREAK
QUICK CONNECT
ENDS

E

2x1-1/2"

(NOTE 2)

.5 PSIG
SET AT

0-100 PSIG

0-100
PSIG

E

HC1 ST1

0-100 PSIGP-NNN

1/2"-APL-118-CU1-NI

1 1/4"-WCR-131-CU1-I2-3/4"

1 1/4"-WCS-132-CU1-I2-3/4"

1-1/2-STM-133-CS3-I1-1 1/2"

1"-CLP-134-CS3-I1-1"

1/4

IM-NNN

A-NNN

E-NNN

1/2"-FRAG-119-ST2-NI

1/2"-FRAG-120-ST2-NI

V2
23V2

22V2
21V2

20 V217

V216

V215

V214

WT
200-14

A,B,C,D

M
210

1/2"-FRAG-124-ST2-NI

1/2"-FRAG-123-ST2-NI

1/2"-FRAG-122-ST2-NI

1/2"-FRAG-121-ST2-NI

COMPRESSED AIR
FROM PID-500

PROC CHILL WATER SUPPLY
FROM PID-500

STEAM SUPPLY 90#
FROM PID-500

PROC CHILL WATER RETURN
TO PID-500

2" X 1 1/2"

OO

2"-HRO-129-ST1-I1-1"

1/2"-APL-117-CU1-NI

2"-CDI-130-ST1-I1-1"

2"
-C

PP
-1

37
-H

C
1-

ET
-I1

-1
"

FINISHED PRODUCT
FROM PID-400

M
230

ZS
200-22

FLEX HOSE USED FOR DI
& RO WATER CONN.

12

WE
001-01

WT
001-01

SV
240-01

HS
240-01

PI
200-02

PRV
200-03

PI
200-03

PVV
200-07

XV
200-21 XV

200-20

XV
200-16

XV
200-17

PIT
260-05

HS
260-03

VFD
260-02

PI
260-01

PI
230-04

PSV
230-03

VFD
230-01

HS
230-02

XV
200-01

TW
200-12

TE
200-12XV

200-13

SG
200-11

TL
200-09

HS
200-10VFD

A-210

HS
A-210

LSH
200-08

XV
200-05

V245

V247

V224

V210

V209

V208

V207

V200

V249

V201

V206

V203

V2
18

V250

V229

2" X 1 1/2"

F-NNN

SERVICE: RAW MATERIAL PUMP
TYPE: AIR OPERATED DIAPHRAGM

MOC: 316 SS / PTFE DIAPHRAGMS
SIZE: 1 1/2"

P-NNN

2"-WPP-107-HC1-I1-1"

SERVICE: COMBINED PHASE STRAINER
TYPE: SANITARY WYE
MESH: 70 MESH

F-NNN

XV
200-23

ZS
200-24

XV
200-27

2"X3"

0-160 PSIG

SP-1
1"

FRCOMPRESSED AIR
FROM PID-500

PROC CHILL WATER SUPPLY
FROM PID-500

PROC CHILL WATER RETURN
TO PID-500

SS
4

CU
1

NOTE 4

HC1 SS4

SAMPLE VALVE

MIN.

V238

V235

V237

V234

V233

V231

V230ST229V228

V227

V236

1 1/2"
X 1"

ATM

AV

V226

CONDENSATE RETURN
TO PID-500

1 1/2"

L

N

ii

2"

2"

a

d

2"

20"
3"

3"
6"2"3"

3"2"2"

XV
200-25 XV

200-26

NOTE 5

PI
220-01

V212

1/2"

1"-CLP-125-CS3-I1-1"
1/2"-STM-189-CS3-I1-1 1/2"

1/2"-VENT-190-CS3-I1-1"

1 1/2"
X 2"

1 1/2"
X 2"

2"X

HC
1

ST
2

1/2"

1/2"

2"
 X

 1
"

V225

1 1/2"

1"

DPIT
260-06

X

X
X

XXXX

0-20" WC

1 1/2"
X 1"

1/2"
X 1/4"

CU1 ST2

COMPRESSED AIR
FROM PID-500

V2
39

PUMP PURGE
LINE

FR

J
2"

0-160 PSIG

FR

P-NNN

X
X

TIC
200-12

SAMPLE
VALVE
V251
NOTE 6

HC
1

ST
1

SS4 HC1

1"X1/2"

ITERATIVE ENGINEERING SERVICES
COMPLEX 
PROBLEM

SIMPLIFIED 
SOLUTION

T
U

R
N

K
E

Y
 F

A
B

R
IC

A
T

E
D

 S
Y

S
T

E
M

C
O

N
C

E
P

T
U

A
L

 ID
E

A



MAJOR 
INFLUENCE

RAPIDLY DECREASING  
INFLUENCE

LOW 
INFLUENCE

INFLUENCE
PROJECT 
EXECUTION 
BEGINS COSTS

FEL 1 FEL 2 FEL 3
PROJECT 

EXECUTION
START-UP

HIGH

RISK
            LOWEST RISK HIGH

SEVERAL 
OVERLOOKED

Technical Challenges
THOROUGHLY CONSIDERED

SEVERAL 
OVERLOOKED

LOW  
PROBABILITY

On-Time Startup
HIGH PROBABILITY

LOW  
PROBABILITY

INEFFICIENT

Production
OPTIMIZED INEFFICIENT

LOW  
PROBABILITY

Project Stays within Budget 
HIGH PROBABILITY

LOW  
PROBABILITY

CREEP &  
SQUEEZE

Scope
ACCURATE

CREEP &  
SQUEEZE

OVERLOOKED

Production Environment Challenges
THOROUGHLY CONSIDERED OVERLOOKED

EXPENSIVE 
MISTAKES LIKELY

Equipment & Instrumentation
CORRECTLY SIZED & SPECIFIED

EXPENSIVE 
MISTAKES LIKELY

POORLY 
COORDINATED

Vendors & Lead Times
HIGHLY COORDINATED

POORLY 
COORDINATED

STRESSFUL

Startup
SMOOTH STRESSFUL

PROJECT EXECUTION


