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Riyadh Refinery Location & Layout

An inland refinery

N

Conversion refinery

Riyadh
Refinery

130 MBD
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Riyadh Refinery Water Treatment Plant (WTP)

* RR utilizes treated sewage wastewater that is further treated in RR’s sophisticated
Water Treatment Plant (WTP).

» WTP produces 3 different kinds of industrial water:
1. Firewater (FW)
2. Cooling Water (CW)
3. Boiler Feed Water (BFW)

WTP Process Flow Diagram

Surge Pond Softening

Fire Water Refinery Cooling

Water

Refinery Boiler Feed
Wwater
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Riyadh Refinery Water Treatment Plant (WTP)

WTP consists of several processes:

1. Pre-Treatment Units: Water is treated for suspended solids, hardness, alkalinity, pH
adjustment, and microbial growth.

2. Dissolved Solids Treatment Units: Water is treated for its dissolved solids, CO2
removal, and conductivity.

WTP Process Flow Diagram

Surge Pond Softening

Fire Water Refinery Cooling

Water

Refinery Boiler Feed
Wwater
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Drive for Change

-

\

. Hard to contain
. Special Disposal

1. Heavier than air

2. Toxic 1. Very corrosive

3. Irritation 2. Frequent rubber failure Financial Benefits
4. Employee Exposure 3. Pressurized system

5. Chemical Handling 4. Corrosion rate $261 Mf
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Technology Selection
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for new were
technologies approached

replacing Cl,(g)

Chlorine
Dioxide was
proposed as an
alternative

disinfectant

TRIAL

Planned to be
trailed for one
year in a
Cooling Water
System
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Implementation Plan

3 Cases planned

to be covered

inegritypilot spplid by NWC
plant (challenging (massive quantity
low success rates) open system)

ooling Water
open circulation
system

Chlorine Dioxide was first tested at the Cooling Water System
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Chlorine Dioxide System

NaClO, + %z H,0, + %2 H,SO, — ClO, + 2 Na,SO, + % O, + H,0
A J

~

Purate® SVP-Pure® Process
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Trial Results
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Chlorine Residual & ORP (Before Chlorine Dioxide Trial)

Free Chlorine ppm
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» Difficulty to reach above 200 mv ORP while injecting Gas Chlorine along with

Oxidizing Biocide
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Chlorine Residual & ORP (After Chlorine Dioxide Trial)

Residual CIO, (ppm)
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 Significant improvement in ORP reading while using Chlorine Dioxide
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Microbial test analysis

Total Bacterial Count CFU/ml Before CLO2
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Microbial Test analysis

» Before Chlorine Dioxide implementation

Analyte Resulr Lest Method
AFRORIC RACTFEFRTA AMR> AMR4 ANMRS
Total Viable Count @ 35°C ﬁ 1 500 000 CFU/ml.
Pipmcnted Bactoyin Not Detecred
Total Coliforms 20 esr CTU/ml.
E. coly =10 CFU/znl
Faeudomonas spp @ 33°C 40 000 Ckr U/mal
Spores ﬁ =10 CFIUT/mT.
ANALRODIC BACTERIN AMRB3I AMRG
Sulfare Reducing bacrera 200 CFU/znll
FUNGI — AME2
Mold 10 et Ok Uzl
Yeast <10 CFUl/mT ]
Anabte Revualt Teut Method
AEROBIC BACTERIA AMB? AMB4 AMBS
Total Viabile Count @ 35°C 610 000 CFU/ml.
Pigznented Bactenia 1 Type
Total Cohforms <10 CFU/ml
E, coli <10 CFU'ml.
Paewdomonas spp @ 353°C 320 CFU sl
| Sposes / <10 CFU/mL
| ANATROBIC BACTERIA AMBS AMBS
Sulfate Reducing bactena 14 CFUMmal
FUNGI / AMB2>
Mald <10 CFU'mlL
Yeau « 10 CFU/ml
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Microbial Test analysis

« After Chlorine Dioxide implementation

 Amnalyvie Result lest AMeihod
AFRIVHIC HACITERIA ARIHET AMMBEY AMRES
T otal Viable Comunt @ 35°C < | QO CFLU/ml
Pizmented Bact &fia -....ll"- 1 Tyvpw
T otal Coliforms w10 CFL
E. ocoli =10 CFLU U mal
Prudomonasspp @ 33°C =10. CFLU/m

| Spores '-.ll"'r =10 CFL/mI.
ANMAFROEBIC BACTERLA ANTBI. AMBS
Snifare Radncing Dacteria = CFLU sl
UGl ""'-.' AMEB?
MMold <10 CFU/anl .
Yoeast o LAl o o]
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Corrosion Rate(MPY) Readings

Corrosion coupon,[CW S/R),mMmpY
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» The Cooling Water System corrosion rate decreased below 0.5 MPY

* Saudi Aramco Engineering Standard Excellent category (Below 2 MPY)
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Fouling Plates Visual Condition

14 months after immersing fouling plate (After Chlorine Dioxide Trial)
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Cooling Tower Structure & Algae Growth

After Chlorine Dioxide Trial

18 02/13/2020 &agowll géolji

saudi aramco
Saudi Aramco: Company General Use ©Copyright 2020, Saudi Aramco. All rights reserved.



Heat Exchangers leaks

Cooler Leaks

i Cooler Leaks
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Financial Benefits

Chemical Cost (Chlorine Gas + Halogen + Chemical Cost (Chloride Dioxide)
Non-oxidizing Biocide)
Consumption .
Chemicals in 2016 Chemicals Consumption
(kg/year) (kg/ year)
ST40 oxidizing 54,432 297,561
Placide Chlorine Dioxid 54,000 94,982
orine Dioxide , ,
2894 Algae 3,840 81,920
control
8:1 ‘7‘3‘:’ 3,600 7,680 Sulfuric Acid 64,800 25,920
514 (Bio- 1,545 6,592
Dispersant) A A
gae
Chlorine Gas 17,520 12,852 Control 1,125 24,576
Total 406,605 Total 145,478
Annual Saving of $261 M
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