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Abstract

The article is devoted to modern teclogy of assurance management in construction aretatipn of oil storac
constructions in accordance with international iyatandards “6 sigma management”isitsuggested to use this systemr
domestic oil output and refining companies to redoit lossesThe substantiation of economic feasibility of theroduction o
this system in the industry is described.

Key words: assurance management, evaporation, hydrostatiénteshealth safety and enviromertil losses, oil storag
contructions, reduction losses.

The Problem qualitative and gquantitative losses in which therea
Today lagging behind in terms of technology andjuantitative loss with simultaneous deterioratidrthe
civilization, there are some countries with itsarld gas quality of petroleum products, — evaporation losses

reserves in the world. It must be mentioned thaséh quality loss when the deteriorating quality of ail a
countries can not benefit from these resourcenstant amount— losses unacceptable confusion.
effectively. Therefore, some countries which have  Furthermore, two other groups of hydrocarbons
technological power and these underdevelopddss should be identified such as natural loss and
countries are competing with each other to creaigretrievable losses in case of accidents.
artificial terror in order to share oil and gasem®s by According to the "Rules of natural attrition ..."
abuse of the concept of peace. As it is commonbmkn natural losses are resulting from the imperfectioithe
that managing any contruction and exploiting airagje existing funds and technology acceptance, storage,
construction requires use of technical internatigna release and transport of products. This allowed anl
accepted standarts, we suggest to consider theduction in the amount while maintaining the oyali
productive expirience of designing companies thatithin the specified requirements. Natural lossesy m
construct oil storages in Saudi Arabia. also be due to changes in physical and chemical

An important task in the operation of tanks is tgroperties of oil, or the influence of meteorolaic
maintain the quality and quantity of the produchisT factors.
requires maximum sealing of the draining process, Losses caused by violations of the requirements of
loading and storaging. The main share of losses frostandards, specifications, rules of technical apmmra
evaporation during the entire path of the oil froine refered to as emergency storage or excessive Idsses
field to refinery factories, directly at factoriascounts emergency losses we take losses caused by natural:
for storage (oil industry quantitative irrecovembdsses natural disasters, or the influence of foreign pmwe
are as follows: loss in the oil output industry 0 %; Petroleum products, depending on their physical-
refineries — 3.5 % in the transport and storageilednd chemical properties, resulting in their natural slos
oil products tanks and oil pipelines — 2.0 %. T6tal %). divided into eight groups (Table 1). The calendzainyis

All loss of oil and petroleum products aredivided into two periods: autumn-winter (from
classified into the following types: quantitativestes; October 1 to March 31, inclusive), and the spring a
summer (from April 1 to September 30, inclusive).

Reducing regulatory and excessive loss of ail still

* Corresponding author: remains one of the “eternal” problems of transpod
zekikilic63@gmail.com, storage. At expert estimation it could be 1.5 %hef oil
i.fadyeyeva@gmail.com produced. Losses from evaporation during loading of
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are estimated at 0.4-0.6 %, reaching 120,000 tens p
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year. Available regeneration vapor stations byliogp
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Table 1 — Losses of oil products and crude oil [1]

The most important variables were:
ambient temperature;

_Sourc_e loss Losses, % wind speed;
In tanks, including those: 64.8 tank type;
from “large breaths” 54.0 type of seal;
blow out 4.6 stored product;
from the gas trap 0.9 paint color.
during cleaning 5.3 Tank volume also affects evaporation, but to
at pumping stations 2.3 simplify the study, and since it is obvious thatwil
with sewage effluent 7.5 directly correlate with evaporation volumes, it weed
In pipelines, including those: 23.5 constant.
on leakage 223 Location effect. Studying location's effects, or the
from crashes 1.2 effect of the average ambient temperature, solar

irradiance, and wind speed in the various citieenah

condensation or adsorption are ineffective. Thetas the tanks are installed, required tank type andrel be

a similar setup to allow the recycling of 95 %, by

held constant. The tank studied in each settingnis

are effective only at high turnover tanks ancgXternal floating roof tank, 80 m in diameter arir
hydrocarbon concentration in the vapor mixture ofen Nigh, with the walls painted white, containing R\IB
than 35 %. It is necessary to carry out varioussuees  9asoline, with a mechanical primary seal and no

to reduce losses effectively. Even official datawslthat
the losses are very large.

decreases 2.5-3.0 times after passing
incompareson with the value that was input in tanks

secondary seal.

Evaporation reduction. The Huelva example uses
From measurements it was found that GOR of ot Mechanical shoe seal without a secondary seal,

reservolgsulting in losses of 31,703 kg/year, 81 % of Wwhic
were caused by seal type. Installing a product-rremlin

The greatest loss of oil from the evaporation arg®al With a secondary seal reduced total loss 4,7

observed in fixed roof tanks. Their amount is tgflic

about 0.14 % of the stored volume, but in some sase

7,601 kglyear.

Having

improved seal

efficiency, proposals

can be increased by 1.50 times. When the movenientf8cused next on reducing losses caused by theirftpat

oil by pipeline such gas enters the gas phase,irigria

roof's legs (52 %). Installing leg socks (polyussta

tube, and falling into the tank is lost to atmosphe covers) closed the gap between the leg and the roof

through a breathing valve.

reducing losses an additional 52 %, to 3,663 kg/yea

(Fig. 1). Applying similar covers to the tank's éuuide

Brief literature review

Problems of calculating losses from evaporatior
petroleum products in terrestrial tanks are unde
investigation because of their high importance. Man
foreign and domestic scientists payed attention t
solving these problems, such as: Hrudz V.Ya. [3]
Kryzhanivskiy Ye.l. [4], Kozlov A.V., Kondrat R.M.,
Myslyuk M.A., Sementsov G.N. [5], Serediuk M.D.,
DoroshenkoYu.l. [8].

Purpose

The purpose of article is to introduce assuranc
management standards in the construction and aperat
of storage facilities for cruid oil and petroleumogucts
to reduce their losses and improve the environnhent
safety of storage.

The Results
Qil evaporation reduction. Researches have found

some methods to reduce evaporation in Va”abl%svaporative losses by 95 %, from 31,703 kglyear to

n:k,742 kglyear (Table 2).

studies. Studying the impact of the different viales
present in the evaporation of the product in a ta

centered on calculating losses by evaporation Witrrrl1
different configurations of tanks in different pesc d

Researchers used a mathematical model using emissi
factors published by the US Environmental Protectio
Agency "Organic Liquid Storage Tanks." Then the
checked the result of this theoretical model b
measuring the energy balance of the tanks thenwselve

esignations
C

reduced evaporation losses still further.

Others 4%
[

- \
19%

Guidepole

25%

Figure 1 — Structural reducing losses [2]

Applying these three measures reduced total

Designation of oil storage construction should be

ISSN 2311—1399. Journal of Hydrocarbon Power Engin  eering. 2016, Vol. 3, Issue 1

ade by qualifed designing companies. And this
is controled by consulting engineer
ompanies in the world. Every countries in the worl

now are flowing this profesional methods and third
arty inspections.
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Table 2 — Successive solutions and reduction achesl/

Loss, kg/year| Reduction, %
Mechanical seal 31,703 -
without secondary
Solution 1, 7,601 76
product-mounted
seal with secondary
Solution 2, 3,633 52
leg socks
Solution 3, 1,742 52
guide-pole sleeve

standarts need to be in the technical date packbthe
oil storage construction manufacturing plans.

In light of the introduction of the modern concept

joint

one person is qualified.Also, all construction ¢hiand
supervisors will be trained to treat first aid case
specifically related to the health hazardous tasks.
Maintaining hygiene standards in the residential
areas is the joint responsibility of the Camp Bass
those that use the facilities.The paramedic andHBE
Supervisor will conduct regular inspections to easu
that the hygiene standards are maintained.
Maintaining occupational health standards is the

responsibility of the supervisors and their

subordinates. HSE Supervisor will conduct a monthly
inspection to ensure that the standards are maétai
During the activity all staff must be aware of tBRP

To assure the management the following necessaey that activity. In the event of an injury durirtgis
task the HSE Supervisor shall ensure that first aid
treatment is available for the activity.

Accident Investigation and Follow-Up. The HSE

of sustainable development, the decision problefns Supervisor will ensure that in addition all requients
compliance with international quality standardsimigr of the Employer's safety regulations are met. The
construction and operation of oil and gas industriearning points of all accidents and reported meses
shall be discussed in all safety meetings in aaretb
The leading oil-producing countries has significanprevent recurrence of similar accidents.

objects become particularly important.

experience in the implementation of these standards

which will be beneficial for domestic companies.
Designing of any store tanks should contain th
following:

following safety meetings will be held (Table 3).

e

Table 3 — Frequency of safety meetings HSE [1]

Safety Meetings. During the project execution the

health safety and environment,
engineering responsibility);

(Consultin

shop manufacturing control, (Cutting sheet metal, 5nce a month

Sand blasting and Painting);

Chaired and
Frequency attended by Called by
Project Office based
Manager senior project stafi

procedure for welding, (Consulting engineering
responsibility);

Once a week

Site Manager

Site based sen
project staff

ior

procedure for post welding treatment, (Consultin

¥ Once a month

Site Manager

Site based stg

\ff

engineering responsibility);

Twice a month

Foreman

Subordinates

field erection control, (Consulting engineerin
responsibility);

method statement for internal
coatings, (Consulting engineering responsibility);

hydrostatic testing, (Consulting
responsibility);
capacity and static control, (Consulting

engineering responsibility).
Let's consider each component.

Health safety and enviroment (HSE)

when they are considered a line responsibilit
Therefore the management is a combined effort by
people involved within the scope of the work. Fo
ensuring that the work is carried out in a safe mean
constructor will make sure that the safety regataiare
strictly followed by all of its personnel and the
necessary instructions will be given to each onee T
instructions and reports currently used in our canyp
are enclosed for reference. HSE Supervisor and S
Manager will have the authority and responsibility

ensure safe working practices and to correct unsal

conditions and unsafe acts, this will be done lguler
controlling of the safety precautions and by haidin
weekly safety meetings.

Health. On the construction site the HSE
Supervisor and the Site Manager will ensure thadast

22

and external .

engineeringShall

All

the above-mentioned meetings shall

be

minuted by the HSE Supervisor. The HSE Supervisor

ite;

generate the agendas for the safety meetings.
Fundamental

safety rules applicable to each
employee and instructions to the personel are hemwv
sure to take sufficient rest before commencing work

do not drink any alcohol during working hours,
including meal times. No alcoholic drinks, narcetr
similar substances are to be taken to the work eite

HSE matters can be managed effectively onl pmain on the Wor_k site. A_ny pers_or]nel under the
nfluence of alcoholic, narcotics or similar sulmstas

gyill not be permitted to enter or remain on themefy

promptly report to the Supervisors concerned when
one's physical condition is unsatisfactory;

regardless of severity, report to the Supervisors
immediately when any injuries are sustained, malteri
or equipment damaged;

ite

wear safe working clothes which have been

properly repaired and washed. Do not work withebar

t%ot, but wear proper shoes or safety shoes iflaviai;
always wear a safety belt when working at any

level where there is a danger of falling unlesdyful
protected by scaffolds, handrails and toe boards;

ISSN 2311—1399. Journal of Hydrocarbon Power Engin

eering. 2016, Vol. 3, Issue 1



Foreign experience in assurance management in const  ructing and exploiting of oil storage constructions

use other safety protective equipment such aguipment. Use of the oxyfuel, electroslag, orteteas
gloves, aprons, boots, goggles, respirators, stiten process shall be by agreement between the Consultan
required,; and the Contractor.

do not remove any safety devices from machines

or attempt to operate machines without such asdsyi Table 4 — Procedures and specifications [2]

do not operate any machines, cranes, trucks, [or Specifications Procedures
other equipment without a proper licence anflSpecification Steel Tanks
authorisation; MO9
do not operate any vehicles at speeds exceeding Description of Project and Workk
the designated limit; _ Project Execution
always use ladders, stairways or other access ways weld Visual Examination
when gomg up or down scaffolds, towers and pipe Procedure
racksd etc; . Procedure for Radiograph|c
~ do not throw or drop any tools or materials fronp Examination
height; Procedure for Ultrasoni¢
do not stand or sit under any loads being hoisted C i
) ) Examination
by crane, forkift, etc; Procedure for Liquid Penetrant
do not work directly under other personne S q
working above; Examination - -
do not smoke or use an open fire except in treGengrgI L Proce_dur_e for Magnetic Particie
designated areas; Specification Examination _
advise fellow workers if any imminent safety, Procedure for Repairing Weld
hazard is discovered: Damages Water Storage Steel
reports to the Supervisors for remedial action if Tanks _
any unsafe acts of other work groups or unsafe Procedure for Hydrostatic Test
conditions are observed; of Water Strage Steel Tanks
observe safety directives pointed out and/or made Procedure for Vacuum Box Test
by Supervisors, safety committee members, and the Inspection and Test Plan for Tank
Employer; Erection
keep working places, water closets, and waiting Health, Safety and Environmentgl
rooms clean and neat; Plan
do not urinate or defecate except in the designated
areas. No welding of any kind shall be performed when
the surfaces to be welded are wet from rain, sraw,
Shop manufacturing and control ice; when rain or snow is falling on such surfaocas;

Constructor will make sure that receivingduring periods of high winds unless the welder el
inspection of every material be done before stottiregn  work are properly shielded. Also, preheat shall be
to warehouse. After receiving the material, thestfir applied when metal temperature is below the
major of the parts to manufatured shall be deteethin temperature requirements.
and planed to be cut in according to the drawing All welding shall be free from coarse ripples,
requrements. Dimensional inspection shall be peréar grooves, overlaps, abrupt ridges, and valleys that
prior to be sent to blasting operation. After safabting interfere  with interpretation of non destructive
surface profile and salt contamination test shoodd examination (NDE) results.
performed for a good adhesion before primer painti
operations. Paint thickness shall be conducted then
parts need to be presented to consulting enging
company before trasnfered to erection field.

Procedure for welding

The procedures and specifications which state
below need to be followed in order to get require
weldments (Table 4).

Required foundation and grade works shall b
supplied by the Contractor, unless otherwise sjgekih
the Contract. The Contractor shall check leve
tolerances and contour before starting work, arall sh
notify the Employer of any deficiency discoveredtth
might affect the quality of the finished work. :

Tanks and their structural attachments shall be Figure 2 — General view of storage constructing
welded by the shielded metal-arc, gas metal-ars, ga process made in Saudi Arabia
tungsten-arc, oxyfuel, flux-cored arc, submerged-ar
electroslag, or electrogas process using suitable

ISSN 2311—1399. Journal of Hydrocarbon Power Engin  eering. 2016, Vol. 3, Issue 1 23
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Figure 3 — General arrangement potable oil storagstill tank 300 m® capacity
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When such joints are welded by the submerged-apossible for the length of the holding time. For RW
process, the tack welds shall be thoroughly cleasfed equipment that has programmable controls, this set
all welding slag but need not be removed if theg arpoint temperature should be programmed into the
sound and are thoroughly fused into the subsequentontroller;
applied weld beads. Holding Time — record the holding time based on

Whether tack welds are removed or left in placghe nominal thickness and the values listed on the
they shall be made using a fillet-weld or butt-weldNelding Technique Sheet;
procedure qualified in accordance with Section X o Heating Rate above 315 °C — record the heat-up
the American Society of Mechanical Engineeringate from Paragraph 5.12 of the PWHT Procedure;

(ASME) Code. Cooling Rate above 315 °C — record the cool-down
rate from Paragraph 5.12 of the PWHT Procedure;
Procedure for post welding treatment Special Instructions — list any special instrucsion

Scope. Post weld heat treatment (PWHT) shall bee.g. width of band to be heated, what temperatare t
prequalified provided that it shall be approvedthg remove insulation, which equipment to use.
Consultant and the following conditions shall bet.me
PWHT shall be conducted in accordance with the Field erection control
following stress-relief heat treatment. Tank erection method. Site clearance for tank
Where required by the contract documents, weldestection shall be obtained before preparation &mkt
assemblies shall be stress relieved by heat topdfinal  erection. Equipments and tools to be used for ierect
machining after stress relieving shall be considereshall meet the requirements of project specificetio

when needed to maintain dimensional tolerances. pertaining to HSE and calibration. There shall kel w
Requirements. The stress-relief treatment shalldefined areas for site offices, stores, storagasafer
conform to the following requirements: prefabricated items and raw materials.

the temperature of heating surface will not exceed  All fittings, valves, plates, etc., shall be prdger
315°C at the time the welded assembly is placeét] in  laid out on wooden supports clear of the soil. &ec

above 315°C, the rate of heating shall not be moare shall be taken that damage does not occuirtd |
than 204°C per hour divided by the maximum metdhces of valves and flanges or to beveled ends of
thickness of the thicker part, in inches, but inaase fittings. The following documents, with approvedr fo
more than 204°C per hour. Above 315°C, the rate a@bnstruction/implementation status, shall be abglat
heating in °C/hr shall not exceed 5600 divided hg t erection site office for references:

maximum metal thickness, in millimeters, but notreno tank drawings;

than 218°C/hr. During the heating period, variatiom AMS (applicable method statements);
temperature throughout the portion of the part ¢pein WPS (welding prosess sysytem);

heated shall be no greater than 140°C within anyt 15 calibration records for equipments and

[5 m] interval of length. The rates of heating andnstruments;

cooling need not be less than 55°C per hour. Howeve consumable certificates;

in all cases, consideration of closed chambers and ITP (inspection test plans);

complex structures may indicate reduced rates of safety instructions relevant to tank erection.

heating and cooling to avoid structural damage tue Sequence of operation. The erection methods

excessive thermal gradients; employed for the construction of tank will be
after a maximum temperature of 600°C is reachezbnventional method and progressive assembly method

on quenched and tempered steels, or a me&equence adopted for both methods will be detailed

temperature range between 600°C and 650°C is rdachbe following narrative. Bottom plate assembly isren

on other steels, the temperature of the assemhly/tst  or less the same in both methods except the shell t

held within the specified limits for a time. Whehet bottom plate welding:

specified stress relief is for dimensional stapilithe installation bottom plate assembly;

holding time shall be not less than specified anlibsis installation of shell plate;

of the thicker part thickness. During the holdirgyipd installation of curb angle;

there shall be no difference greater than 65°C &etw checking of alignment.

the highest and lowest temperature throughout the Dimentional tolerances. The purpose of the
portion of the assembly being heated. tolerances given produce a tank of acceptable

Documentation, reports, records heat treatment: appearance. Measurements shall be taken prioreto th
PWHT Instruction Sheet is used for PWHT wherdiydrostatic water test. Unless waived or modifigdhe

needed. The record will be kept for 3 months; contractor or established separately by agreement
record the WPS / PQR number that was utilized tbetween the Contractor and the Manufacturer, the
weld for field welds; following tolerances must be applied:

Heat Treatment Temperature Range — record the plumbness;
temperature range specified for PWHT from the roundness;
Welding Technique Sheet; local deviations;
Set Point Temperature — the set point temperature shell manholes;
should be the mean temperature of the heat treatmen circularity of the shell plate.
temperature range and should be maintained as atse
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Method statement for internal and external
coatings

One of the existing means of reducing losses is the
color of the outer surface of the tank reflectivengs
Table 2. If the temperature of the oil in the tanks
above the daily average ambient temperature then
reduce losses from evaporation from the oil tanlorco
reflective paint is virtually nonexistent. The most

ambient conditions;

painting/coating materials;

painting/coating progress;

painting/coating film thickness measure wfts,dfts;
surface profile;

surface cleanliness standard;

visual inspection;

paint material batch numbers;

effective in reducing the losses of oil from evagimm
is white paint. In addition, the preservation ofiteh
paint on the tank (nitro, enamel) reaches 3-4 yeard
aluminum — 1.5-2.0 years (Table 5).

any relevant comment;

item description/drawing number;

report number.

The results of adhesion tests shall be recorded.

Purpose. The main purpose of this Method Data sheets for all coating, calibration certifecér all
Statement is to describe how the internal and eater inspection and test equipment certificates shalhélel

surfaces of the steel tanks will be prepared aratecb
according to the specifications and requiremeragept.

within the Quality Department.
Wet Film Thickness. The wet film thickness comb

Scope. Method Statement covers the guidelines foshall be applied on an area that allows both ebsd ta

surface preparation, coating, touch-up/repair
inspection & testing of internal and external scefa of
the steel water storage tanks.

Surface Preparation. The tank bottom, shell and

roof plates as well as the structural steels, imatiepipes

anoe in contact with the substrate.

Dry Film Thickness. Dry film thickness gauges
shall be used per manufacturer’'s recommendations.

Adhesion Test. Each coat of a system and the
complete system shall be visually inspected for

and fittings will be prefabricated before the tankadhesion and surface imperfections. If upon visual
erection. The prefabrication includes plate rollinginspection loss of adhesion is suspected or found i
shotblasting, non-solvent based shop primer codifng paint system, an adhesion test shall be carriedTast
decided) and external protective coating accordimg plates shall be adhesion tested for each painating

the place of use of material. Storage, handlingingi
thinning and application of paint/coating materiated
the type of application equipment shall be in adaoce

system. A cross cut test or pull off test shallused to
check the adhesion of primer to substrate or itwet.
Other requirements. All blasting, painting and

with Manufacturer recommendations. Mixing shall beoating activities shall be carried out in accoawith

carried out by high-speed shakers or rotary mixetis
flat blades and a speed control.

Table 5 — Dependence of oil losses from evaporation

in vertical steel tanks on the type of coloring su’face

[7]

Type of paint Loss from Loss
the tank, reduction
part of the depended
unit on the type
of paint,%
Black or red
(new unpainted tank) 1.00 0
White 0.46 54
Aluminum old paint
after 2—3 years of 0.82 18
operation
Aluminum paint after
0.5-1.0 years 0.63 37
of operation
Aluminum new paint
before 0.5 year of 0.56 44
operation

Wet Film Thickness. The wet film thickness comb

shall be applied on an area that allows both ehsd ta
be in contact with the substrate.
Test Record. The following information will be

Manufacturer's Material Safety Data Sheets (MSDS)
and product data sheets.Copies of MSDSs’ and ptoduc
data sheets shall be available at all locationsrevhe
blasting and painting/coating activities are catraut.
Manufacturer’'s safety precautions for their product
shall be considered part of this procedure. In aase
conflict, the most stringent recommendations shall

apply.

Hydrostatic testing

General. After completion of the erection and
NDTs, the tanks shall be subjected: to hydrotest pe
AWWA - D100. The following requirements shall
apply:

water shall be clean and clear;

water pH shall be between 6 and 9;

water temperature shall be below 38 °C;

the tank shall be filled to the design level.

Exposure time shall be minimum 24 hours without
evidence of leakage. Hydrostatic test shall be goradl
and witnessed by Consultant. Consultant shall thee
right to reject any equipment or parts, which dd no
conform to this specification.

Storage tanks placed on clay, silty or sandy slibsoi
should be filled in four stages.

The duration of, and the interval between, the
various stages depends on the subsoil conditioth$hen
settlement behaviour during hydrostatic testingil So

recorded on the Daily Reports for Examination oflata and settlement and stability calculations|shal

Surface Preparation and Protective Coating :
air and substrate temperatures;
relative humidity;

ISSN 2311—1399. Journal of Hydrocarbon Power Engin
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available before the tank is tested. For carboerl ste
tanks, the tank metal temperature during hydrastati
testing shall not be colder than the design metal
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temperature, as long as the water is prevented fromeasured at the tank circumference of 10 m. A
freezing. minimum of four diametrical lines shall be used.

The settlement behaviour during and after  All elevation measurements shall be included in
hydrostatic testing shall be monitored. Hydrostégist the Contractor's Post-Construction Document Package
of the tank shall be conducted before permanent Emptying of the Tank After Hydrostatic Test.
external piping is connected to the tank. AfteBefore the test water is pumped or drained from the
completion of the hydro-test, only non-structuradadl tank, adequate measures shall be taken to avoid a
attachments may be welded to the tank. vacuum condition inside the tank. Special care khou

be taken if the test water is drained by gravity.

Capacity and statick control

Water  Filling Rate.  When  settlement Conclusions
measurements are specified by the Contractor, the The proposed system of assurance management
maximum filling rates shall be as follows (Table 6) provides an opportunity to significantly reduce the

losses of firm-customer as at the stage of tank

Table 6 — Water Filing Rate For Hydrostatic Test construction and in the course of their operatign b

Buttom course| Tank portion Maximum reducing both the natural and excess losses aflpatn
thickness filling rate products. This can lead to decrease in the costooing
Top course 300 mm/h oil and oil products, and as a result — to decrease
Less than (12in./h) prices for the final consumers of the oil products.
22 mm (7/8in.) Below top 460 mm/ h
course (18in./h) References
Top third 230 mm/h [1] Manual of Petroleum Measurement Standards,
of tank (9in./h) Chapter 19.2, Evaporative Loss from Floating-Roof Ksan
22 mm (7/8 in.)| Middle third 300 mm/h 2011,American Petroleum Institut&820 p.
and thiker of tank (12in./h) [2] Manual of Petroleum Measurement Standards,
Bottom third 460 mm / h Chapter 19.1, Evaporative Loss from Fixed-Roof Ta2(ké1,
of tank (18 in. / h) American Petroleum Institut@86 p.
. [3] Hrudz, VYa, Hrudz, YaV, Kostiv, VV, Mykhalkiv,
o . ) _ VB, Tarayevskyy, OS & Tymkiv, DF 2012Technical
Filling may continue  while  elevation giagnostics of pipeline systems: monograglileya-NV,

measurements are being made as long as the chang&sdano-Frankivsk, 512 p. (in Ukrainian).

water elevation for a set of readings does not exkce

300 mm.

[4] Kryzhanivskyy, Yel, Goncharuk, MI, Hrudz, VYa,
Kozlov, AV, Kondrat, RM, Myslyuk, MA, Razumnyy, YaT,

Elevation Readings. Contractor shall make shell Rybchych, Il & Fyk, IM 2006,State energy security: high-

elevation measurements

following:

in accordance with

tHeerformance technology production, supply and dseatural

gas: monographinterpress LTD, Kyiv, 282 p. (in Ukrainian).
[5] Sementsov, GN, Dranchuk, MN, Hutak, AV,

shell elevation measurements shall be made FFQ‘Bhuch, JR, Kohutiak, Ml & Kurovets, YaV 201Basics of

equally-spaced intervals around the tank circunmi&®e onitoring of oil and gas industry objects: teaahin
not exceeding 0.8 m (32 ft). The minimum number ofuidelines lvano-Frankivsk National Technical University of

shell measurement points shall be eight;

observed elevations shall be referred to
permanent benchmark. The level instrument shadidbe
up at least 1.5 times tank diameter away from &imx t

Oil and Gas, Ivano-Frankivsk, 808 p. (in Ukrainian)

a [6] Fadyeyeva, IG 2012System synergy principles of
management of corporate structure of oil and gamganies:
monograph lvano-Frankivsk National Technical University of

Oil and Gas, Ivano-Frankivsk, 459 p. (in Ukrainian)

[7] http://www.gazovikneft.ru/articles/poteri/

[8] Doroshenko, Yul & Luta, NV 2012, ‘Overview of
modern methods of calculating of the loss of oibnir
! ' ) evaporation during storage in ground tankgientific Bulletin

with tank filled to 1/2 test height (600 mm); of Ivano-Frankivsk National Technical University ©fi and

with tank filled to 3/4 test height (x600 mm); Gas no. 3, pp. 81-90. (in Ukrainian).

at least 24 hours after the tank has been filled to
the maximum test height;

after tank has been emptied of test water.

If settlement measurements are specified by the
Contractor, any differential settlement greatemtii®
mm per 10 m of circumference or a uniform settlemen
over 50 mm shall be reported to the Employer and
Consultant for evaluation. Internal bottom elewvatio
measurements shall be made before and after
hydrostatic testing. Measurements shall be made at
maximum intervals of 3 m measured on diametrical
lines across the tank. The diametrical lines shall
spaced at equal angles, with a maximum separation

when tank elevation readings are taken.
Six sets of settlement readings are required:
before start of the hydrostatic test;
with tank filled to 1/4 test height (x600 mm);
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3apy6ixkHMKn aocBif ynpaBniHHA 3a6e3ne4YeHHsAM AKOCTi
y 6yaiBHMUTBI Ta ekcnnyaTauii cnopya Ans 36epiraHHa HadTH

3. Kiniu*, I. ®aoceea’

! Komnanin "Empres Foreign Trading & Construction";
23 eynuys 2/111,I3mip, 35170, Typeuuuna

2 . . . . . .. . i
Ieano-Dpankiscokuti HAYIOHATLHUL MEXHIYHUL YHIsepcumem nagmu i 2azy,
eyn. Kapnamcora, 15,m. Isano-@panxiecvk, 16019, Vrpaina

CrarTsl TIpUCBSY€Ha CyYyaCHUM TEXHOJOTiAM OyIiBHHMITBA Ta eKcIulyartauii crnopyn ajst 30epiraHHs HadTH
BIZIMOBITHO JI0 CHUCTEMH SIKOCTI MDXHAPOJHHMX CTaHAapTiB «6 Sigmamanagement»3 MeTol 3HWKEHHS BTPAT
HadTOpOMyKTIB Mix yac 30epiraHHs OOIPYHTOBAHO JOLUILHICTE BUKOPUCTAHHS CHUCTEMH 3a0€3MEeUeHHS SIKOCTI IS
BITUM3HSAHMX HadTOBHIOOYBHMX 1 HadromepepoOHMX KommaHii. HaBexeHO O0OIpyHTYyBaHHS EKOHOMIYHOL
JIOLIBHOCTI BIPOBA/KEHHS JaHOT CUCTEMHU Ha MiIIPUEMCTBAX HA(TOra30BOro KOMILIEKCY.

KimouoBi cioBa: 6Oesnexa 300po6'si | HABKOAUWHBO2O —cepedosuwa, OVOIBHUYMEO HaAPMOCX0o8uuy,

BUNAPOBYBAHHS, eMpamu Hagmu, siopocmamuune UNPOOYBAHHS, 3HUICEHH 8mpam, YNpasninHs 3a0e3neyeHHsIM
AKOCMI.
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