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MAIN ACTIVITIES

- Non-destructive control, technical diagnostics, the expertise of
industrial safety of oil and gas facilities, including underwater
inspection of underpasses;

.+ Geodesy and cartography;

Maintenance and developing of the field pipeline route;
Engineering services;

| Creating and mounting of monitoring systems of technical condition of

\ .

Creation of technical documents and nor ms. -



SUPERVISED FACILITIES

= UNDERGROUND PIPELINES
o OFFSHORE PIPELINES

‘5 PIPING |

4 TANKS A

4 PRESSURE VESSELS



TANKS, PRESSURE VESSELS, TECHNOLOGICAL
PIPELINES

e Acoustic emission control including detection of
leaks in tanks bottoms;

¢ Ultrasonic thickness measurement, ultrasonic
defect detection, testing by penetrates etc.;

¢ Determination of geometric characteristics and
structure elements, horizontal and vertical
deviations;

¢ Full set of calculations including the calculation of
corrosion speed, strength, resistance, residual life;

e Expertise of industrial safety.
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-Inspection of insulating coat condition:

Search and pipeline routing in the field with establishing
executive trimming;

Locating potentially dangerous sectors and insulation
damage points and the points of pipeline metal lifting by
electric current;

Inspection of pipeline cathodic protection;

Calculation of residual life of the coat.

-Inspection of the base metal and weld joints:
Earthmoving works;

Acoustic emission control and locating pipeline metal defects
(cracks of weld joints, plastic deformatlon zones, metal loss,
qcorrosive damages, blue holes); «.. —

Metal defect identification: Vlsuaiand measurement control,
ultrasonic test, color defectoscope, rgaﬁmgraphy, metal
"imagnetic memory and other NDT methods: — -




Currently , perhaps, only two types of underwater pipeline
inspection is available:

- External survey performed by divers or using ROV

- Intelligent pigging.

Pipeline Inspection carried out from the ship allows to detect
scouring of bottom under the pipe, pipe sag, torn anchors and
fishing trawls, and possible biases of the pipeline from the

design values. Device range is wide enough and include various
sonar, multibeam echo sounder, etc.

11 Using ROV allows to monitor condition of the 1nsulation coating,
*protective insulating sleeves on welded joints and cathodic
4+ protection. Diving survey additionally allows to perform pipe wall

or, 1n some cases, crack detection of pipe







Intellectual magnetic pig — MFL defectoscopes
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In-line inspection
provides.:

dPipe report book

d Determination of pipeline profile and localization of
geometric defects

Localization of base metal defects of wall and weld
joints (cracks, corrosion damages, metal loss,
pitting, lamination etc.)

dLocalization of stress-corrosion damages and rill
corrosion (AFD examination with cross
magnetization for detection of longitudinal defects)

JGYRO-examination for defining pipeline in XY/Z-
coordinates



Stages of inspection

4 Preliminary work

v Filling questionnaires

v' Checking pig launcher-receiver
v' Equipment mobilization

4 In-line inspection

v’ Clearing and pipeline calibration
v' Pig tracking

v' Geometry inspection

v' Metal loss inspection

v’ Calculations




Monitoring of pig launcher-receivers and line pipe

(analysis of stop-gate valve, geometrical dimensions of launcher-
receivers, turn radius of a pipeline and tapping 1,5D; 3D)




Results of pipeline clearing




In-line inspection tools for small diameter
pipelines
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« MFL - magnetic flux leakage

« ULTRASONICK

. Multi-sensors tool

N B T A N S R TR S R
1 . . : ¥

. Single-sensor

« ART - acoustic resonance
technology




The base of MFL
technology
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wall defect

magnetic system

magnetic flux leakage



MFL equipment

Defects 13-23. Corrosion
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The system contains a horizontally placed
transducer wnthm the center body of the plg

:,.J]rw J,!_J!L From the inner ,)J;—*gj,uJ the next
signal JJH fravel to the outer }J,JH wa J. Every

time the signal hits a surface | | bounce

Ultrasonic single-sensor
technology




Ultrasonic single-sensor
tool

Rotating
mirror




Peculiarities of applied equipment

Resolving capacity of NGD in-line equipment: 2,5x5,5mm and
2,5x2,5mm (longitudinal and crosscut direction);
Scanning frequency of sensors - 2000 Hz

Possibility of 1,5D radius turn;

Possibility of double diameter pipeline inspection, from 0,75
to 1,0 D;

Active regulation speed system (stream speed up to 10 m/sec);

Onboard gyroscope for XYZ-cartography of pipelines in DGPS
coordinate system reduces significantly efforts while defects
detecting (accuracy of coordinates determination on site +/-
1,0 meters);



Soft ware for working with data bases on results of in-
pipeline inspection
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Typical certificate of a certain

crent LUKDIL UKHTA 12" YUZHNO-IRAEL mepaction Tsoanciagies
Comtract Mumzer $-T000-10273 Prelimnary Report waia Roseninspecion nel
pai= December 27, 2005 Individually Sentenced Feature Report {I5FR)
Savisiorn Momber O \Wgld and Feature Location Shest
ROSEN Frojest ne, $-T0O00-10275
Inzpection Type COP [EGE
Weld Location
28150
31110.88 m
Marker at
Magnet Marker Pos. # 12 10015 Magnet Marker Pos. # 14 12:00
28473 83 m ANFILTEm 25753 84 m
2318.11 m l. 37123 m 4582.86 m
Reference at
Walve Walve WVahve Walve Wahve Walve
000 m 723044 m 1814153 m 33082 52 m 45320.50 m B0178.85 m
& 7044w § 1000208m § 1705045 m 1651.54m & 12266.88m J 1454015m §
Installation at
Tap 12:00 Area Start_|nstallation Tap 03:00 Valve
247E5.09 m 33068142 m 33081.58 m
B315.07 m 185044 m l 015 m ], 0.6 m l,
Weld at
28110 2E120 28130 28140 2180 28170 28180 28180

) 5.57 m ) 10458 m ) 708 m ) 285 m ) 2.0 m ) 10.48 mi ) 2.6 m 255 m ) 10.53 mi ) 10.57 m )

| Feature Location |

"'1114.fﬁr-'
’*111DEEr“ 211 "14’-Em
€3 r8m+ — 0§ r:]rn4

————— JE45
a4 n1n1

348 mm?* = 224mm

FLG-'."\I

Feature Information

lag dist. : 21114.75m t: 8.00 mm o'clock : 0845 event | Lamination-esdending o surface internal : YES depth : 52 % length : 348 mm
width : 244 mm cluster ; - comment : PR#E



The position on the dial

Analyses of location of defects on the
pipe scan
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Analyses of pipelines defects allocation on pipe s
length

(external/internal, cracks, metal losses, pitting, etc.)

Metall loss, %
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Residual life of pipeline with corrosion defects

Residual life, %
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Display of board gyroscope data
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GYRO inspection measures
and displays 3D
coordinates of a
pipeline that enables
precise 1mage of 1its
trace and profile,

e dimensioned pipeline
B
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Board gyroscopic 1nert gage block
measures changes of angular rate and
line speed along X, Y, Z - direction,
as cylinder piston moving 1in a
pipeline. GYRO-inspection enables to
calculate coordinates of ring seams
and anomalies, determine radius of =
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Expert analyses of inspection results

Strength analyses and discarded wall thickness
Classification of revealed defects by types;

Ca
Ca
Ca

cu
cu
cu

ation of allowable operating pressure;
ation of corrosion ratio for each defect;
ation of residual life for each defect revealed;

Ranking of defects on hazard rate and repair
priority;

Ranking of pipeline’s area on actual technical
condition and rate of wear;

Analyses of a situation and peculiarities of defects
allocation by type and pipeline length;
Recommendations on repair and conditions of
further operation (operational pressure,
electrochemical protection settings, inhibition)
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Special ART technology for inspection of water supply
pipelines is utmost solution for city pipes network

= ART provides for savings on
rehabilitation costs of up to
70 % from ART inspections;

= ART delivers complete and
reliable information on the
condition of the network;

= ART prioritises pipes
according to urgency and
type of repair;

= ART provides
recommendations on cost-
effective and risk reducing
actions.
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The base of ART-Technology

ACOUSTIC RESPONSE OF PIPE WALL
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Acoustic Resonance Technology is a low frequency,
ultra-wideband inspection technology, which enables
very accurate thickness measurements to be made.
ART has developed advanced algorithms to perform
analysis on very large amounts of data.

Developed by Det Norske Veritas
since ~1990;

Wide bandwidth, low frequency
ultrasonic pulse;

Half-wave resonance detects
thickness;

Robust to corrosion and
sediments;

Does not require direct contact;

Detects external and internal
corrosion.



ART In-line inspection tools

The main PipeScanner components Electronic Module

ART module

Propulsion Unit

Centering
Mechanisms

Technical Capabilities

Pipe sizes scanned From 300-600mm
Accuracy 10,25 mm
Speed 750 min 2hrs 40 m



Inspection Truck for
mobile team

Inspections are carried out by using a truck which
has the following equipment on it:

Mobile laboratory;

PipeScanner;

Propulsion unit;

Winch;

Mobile Entry Unit;

Control station and video of in-line pipe
inspection;

7. IT systems for the collection of data and initial
analysis.
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Entry Units

The Company has two different types of entry units, depending on client needs.

Removable Entry Unit Stationary Entry Unit




Removable Entry Unit

Complete modernisation of the removable entry mechanism:

=Better cable control;
=More ability to keep up pressure in pipeline;

=Allows hermetic sealing.




Inspection Stages

Planning & preparation
Verify suitability of site: visit site, study maps, ship BEP/hatch.

Site preparation

Excavate pipe, installation Entry units/hatch. Same day or day before.

Inspection

Post-inspection work

Repair pipe cut, close ditch. Same day or next.

Analysis
Starts next day (+1), 2-15 work days. Depending on complexity.

Report delivery

Max 15 days after inspection.



Results

Figr of thekipgns  [Kem 17-Rem, 15]

Measuring the wall thickness of the pipeline
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Based on the results of the Tl st tnsve
in-line pipe inspection, Er—
BIT provides: S

Report

Element numbar

/M
7 | s | 41s | s1ns | eme | wns | s [1maﬂ_|m
2 54 46 35

54 26

The kength of the pipe, m w18 | sne | e | zems | wne | dwme | zme | 2w | 2ams |
Wall thickness - min., mm 54 54 52 H 54
Wald thicknuss - average, mm 75 ] 7.7 1.6 7 12
Distance location, m 1063 | 1ra| 129 | 140.5 1523 1639 | 1755 | 1871 | 1986
=*A map of remaining
Element namber |
th iCkneSS; xm:rxmm 23, 24117 “l 250117 5\"I]_ W"BMI 277 11.6 n[ 28117 5.5[ 20116 “]_ 3T 5.5[
Wall thickness - aversge, mim 78 78 79 73 78 T8 79
Distancelocation,m  198.6] 203 222 2336 2452 | 2569 | 2685 | 2802 [
- . . .
Deta I Ied pl pe SeCtlon ﬂ..l-wo(u..m.: : e | sorms | sume | a292  [svosm|ewsem|  ssasit1s | amr0am |
Wall thickness - min. mm . 4 54 53 47| 54 54 55 :.s)
T — 76 T4 T4 T4 T .5
report' b Distance location, m 485 361.2 04| mz| srzal 4.6] a7 |
Lossof metalto 30% Lass of metalta 40% . Lossof metalto 70% Q Compensator

10

Remaining life of the pipe section, years
=

L= R R = - S < ]

12345678 91011121314151617181920212223242526272829303132333435363738394041424344454647 484950515253
Pipe sections numeration



The Main Technological Advantages

Accurate data. ART with its 360 degree
continuous inspection supports
information gathering on remaining
thickness of the pipe wall.

Detection of internal and external
corrosion.

Low cost of preparations — scanning
capacity up to 1500 m from one entry
point.

Scans pipelines with internal rust nodules
without any prior cleaning.

There is no necessity for water to be
purged from the pipe during or before an
ordinary inspection.




Pipeline repairs using composite
reinforcing sleeves following ILI results

o




Smart Lock

Composite reinforcing sleeve for main and field
pipelines

The best Dollar can
Hhiixr !



SLEEVE DESIGN AND TECHNICAL

PARAMETERS

half-sleeve

bolt plastic

i P

washer

(grover)
shaft

satellite
B with through hole
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satellite |
with threaded hole g
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To avold negative mechanical impact on welds includes a

golic dngart wolcen d1sg sligncly tonlaekasr than weld relaforcameant

allowable by regulations and standards.

Addition of insert to the sleeve configuration allows to install
on seam and spiral seam pipes and to use sleeves to repalr

defactsy d1n the vertical weld arsa ancd weld dafacts without leaveling

them to pipe surface.

With the help of special tooling may be used to repair

mi sadlignment weld defiect Ftype. Glue

external
anomalies

internal anomalies welded seam



internal anomalies

external anomalies

welded seam



Composite reinforcing sleeves to repair 4”to 80"
pipelines

SN \\\i

configurations of sleeves are manufactured:

0 - for external and internal defects repair
with up to 100% metal loss;
0 — for emergency repair of penetration

defects.



SEAL FAILURE OF EXTERNAL DEFECT, 80% PIPE WALL THICKNESS DEEP

Opening of internal defect, 80%
pipe wall thickness deep
happened at 182 bar pressure,
which means repair done using
Smart Lock sleeves provides for
strengthening sufficient to
compensate for internal pressure
even without filling the defect
cavity with repair compound.




CUCTEMA CEPTU®UKAIIUU F'OCT P
TOCCTAHAAPT POCCHUH

wamse CEPTUOUKAT COOTB ETCTBUS

v Ne POCC RU.HO04.H00379

Cebrmurant” Cpok Aelicrans ¢ 22022008 mo 22.022011

0779133

OPT'AH I10 CEPTHOUKAITHMH HE(DTEFA3OT[PQMHCJIOBOFO OBOPYIOBAHUS
000 «BHUHceptaduramus» (POCC RU.0001.11 HO04)

127422, r. Mocksa, ImMutpoBckuii npoesn, 4.10.

Ten./axc: (495) 976-84-32, ren.: (495) 976-87 ‘33 517-54-74
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COOTBETCTBYET TPEBOBAHHMSAM HOPMATHBHBIX AOKYMEHTOB
TY 2296-001-70552764 2007

Koa TH B3A;

H3rOTOBUTEAE QOO0 «IICO «He,d)‘rema_gﬂamomxa», HHH 7722519863
111024, Poceus, r. Mocksa, [leposekuii mpoes, . 3, ¢1p. 23.

CEPTUOHKAT BEIAAH 000 «IICO «Hednerasxnamocma»
111024, Poccus, r. Mocksa, Ileposckmit mpoesz, 2. 3, crp. 23.
Temn./dakc: (495) 268-77-24 / (495) 268-88-63

HA OCHOBAHHUH

aKTa aHATH3a COCTONHHA mpoussoscTa ot 07.02.2008 1.;
npoToKoia uenbiranui ot 19.02.2008 r. Ne 30/25-23 ML ®I'VIT «OKBEM»
(POCC RU.0001.22 ACOI).

AOIMOAHUTEABHAS HHOOPMALIMSA Cxema 3a.
Hucnexuposnpiii KoHTpos ~ despams 2009 r. u denpans 2010 1.
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sleeves is certified as
per ISO 9001.

passed industrial
safety expert review.

Repair method using these
reinforcing sleeves iS
included in permanent repair
methods.

service life is 50 years.



& iS operable at temperatures from 60 C* to 200C*
« It is possible to manufacture sleeves operable at temperatures up to 400 C*

= provides for operation of repaired pipeline segment without
maintenance and repair for at least 50 years.



key: feature Is un-stressing ofi pipeline wall
defective area metal

IS significantly’ lighter then similar metal
Structures
530 mm diameter with bolts and insert weighs no
more than 30 kg

Allows installation without pipeline depressurizing with
duaranteed quality



Among allr types: of, repalr.sleeves ‘existing “today 1t

=i, =3 &icjin) By easy ‘to+instadl f repalr is
performed quickly and small scope of earth works is
required. N Sieatl N Els o N L s ISR 240
min.

Possible to operate the pipe even i1if internal



POCCHBICE A ®ELEP ARSI POCCHICK AR GEIEP AR
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HA MOJIE3HYIO MOJEJB

Ne 80530

HA MMOJE3HYIO MOJIEJNB

N 73331

KOMIIO3UITHOHHASI MY®TA TPYBOIIPOBOIA YCTPOMCTBO PEMOHTA TPYBOIIPOBOJIA

l'ia'remqaﬁm'rénh(nn}: 100un Banepuii Baadumuposus (RU),
Jlewenxo Buxmop Buxmopoeux (RU), Bunoxypos Barepui
Heanosuu (RU)

Harenroobnanarens(im): Jewenxo Buxmop Buxmoposuy (RU),
Bunoxypoe Banepui Heanoeux (RU), I00un Baaeputi Bnadumupoesus
(RU), lllep6axos Banepuii Tuxonosuy (RU), lllepbaxos Amumputi
Banepvesun (RU), Anuxun Cepeeii Buxmoposuu (RU)

ABTOp(B1): CM. HA 06OpOmMe Als'rbp(u): cM. Ha obopome

Banska No 2007142466
Tlpuopurer nosesuoii monern 19 nos6ps 2007 r.
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Cpok neficrsms natenta ucrexaer 19 nos6psa 2017 r.

Basnxa No 2008141387

Ipuopurer noneanoii monean 21 oxrsbps 2008 r.
Baperncrpuponano B TocyAapeTBENHOM PECCTPE NOTEIHBIX
mozteseit Pocenitckoit Denepam 10 geapann 2009 2.
Cpox jieficTaus natenta ucrexaer 21 oxrabps 2018 r.
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is successfully used to repair und}erground offshore
pipelines.
Applied adhesive polymerizes at up to 100% humidity level and pipe

wall temperature down to minus 7 degrees. ,
Sleeve material is not corrosive, metal parts are made of stainless

steel, after repair process pockets and holes are filled with a special
compound and the sleeve becomes a solid fiberglass reinforced by
embedded stainless steel.
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i

Repair time = 18 minutes
. .



NTC «NefteGasDiagnostika»

119991, Russia, Moscow, 63, Leninsky st.
Tel./Fax: +7 495 781 5917

web: www.ntcngd.com

e-mail: info@ntcngd.com

General Director:
Victor V. LESHCHENKO



