Attabnuia

Development-Training-Consultancy|

Environmental Baseline Measurements RepoftNight time)
For

Upgrading the Railwayline betweenTanta- El Mansourad Damietta

Submitted by:

Altaknyia Institution for Development and Consultancy
10h of Ramadan City Center MC2Block 32 Office No. 13
Cairo, Egypt

Tel: +201069901177

E-Mail: futureel @yahoo.com

URL: https://altaknyia.com/alt/

Altakknyia

IND CONSUL

Submitted to:

...LolonServ

EcoConServ Environmental Solutions Final Report
12 E}Saleh Ayoub St., Zamalek, P
Cairo, Egypt 11211 15- 12- 2020

Tel: + 20 2 27359082736 4818
Fax: + 20 2 2736 5397
E-mail:genena@ecoconserv.com
URL: http://www.ecoconserv.com



mailto:futuree1@yahoo.com
https://altaknyia.com/alt/
mailto:genena@ecoconserv.com
http://www.ecoconserv.com/

Attaknyia

De\.relopment—Training-ConsuItancy|

Table of Contents

LIST OFACRONYMS AND ABBREVIATION......uuiiiiiii e eeene e 3
1. 1] o [8 o1 1 (o] o PP PP PP PP PPPPPPR P 4...
2. (@ 0 T=T o3 1)Y= PP PRPPRR 4
3. Scope of Work e eeeeeeeeeetetsemmmeeestssssnnsieeeeeeesammanansererttnnnnnnneeenmmnnnneeeeeeeeessnnnnnsdiees
4. SAMPING SIFAIEOY oo eerennr e e e mmmmmmm e 4..
5. Measurements Plan & LOCALIONS ...oiiiiiiiiiiiiiiiieeccmmr et mmmmmm e 4.
6. National Legislation and International Standards ..o 6...
7. ANAlYSIS RESUILS oo errmmmm s e e e e e e e e e e ————— s 8.
8. AANNEXES. ..ttt eree et e ettt errn e e et e e et e e e e e e rn e 31




Altabknuia

RSTITUTION

Development—Training-ConsuItancy|

LIST OF ACRONYMS AND ABBREVIATION

CO
°C
Hg/ms3
Cms
dB
Ft2
mg/L
N/A
NO2
PMuo
Ppb
Ppm
SG
TSP
RMS

Spectrum

Carbon Monoxide
Celsius

Microgram per cubic meter
Cubic meters

Decibel

Square Feet

Milligram per litter

Not Available

Nitrogen Dioxide
Particulate Matter

Part Per Billion

Part Per Million

Sulfur Dioxide

Total Suspended Particulate

Root-meanrsquaréRMS = 0.707 peak/ = spectral peak: - /07 \,/ Vi + Vi + V] +..V]

Amplitude
A

Peak- [Peak
Peak

+--¥RMS

“fAverage
Time

RMS - \"_:_ I;X“(t)dt Average = ;IFLT |X(t)"dt Crest Factor :

Peak

RMS

Spectrum of vibrations

n




Alttabnuia

RSTITUTION

DeveIopment—Training-ConsuItancy|

1. Introduction

This reportis preparedaccording tahe request oEcoConServ Environmental Solutions for conducting
baseline measurements alongdiheay lindetweermanta- EIl Mansour® Damiettaduring thenightime

Noiseandvibration levelsonitoringarecarried out as part of tle@vironmental baselidescription of
the proposed project apgrading the railway line between TaBtaMansour&@ Damietta (including the
doubling between El Mansoura and Damiglbap five consecutive days (Fiidrmarsdays™ of December
2020 to Thursday %1@f Decembe020)

Noise levels ahe same ten locatiomsth eight hours average measurements efaureinterval were
conducted as per the international standard Liflegice Bruel & Kjaer (B&K) Modular Precision Sound
Analyze Type 2238, 1 Device Bruel & Kjaer (B&K) Modular Precision Sound Analyzer Type 2245 the
worl ddéos | eading company in noise measurement,

Vibrationspot Evels at the same locations with eight hours average measuremesisuwfiotezval
during night timevere conducted as per the international standardd@MBASS Monitoring Systém
Type 3540, Bruel & Kjaer Vibk&hile vibration simulation measuratadave been conducted using the
vb8 analyzer.

2. Objectives

The overall objectives of timeasurementato:
1 Assess/confirm compliance of th@ise and vibratidevels with relevant national and international
guidelines;
1 Identify any nortompliancéssues, if any; and
1 Provide general conclusions based on analysis results.

3. Scope of Work

The scope of work of the presemtasuremesitncludes the sampling and analyserdfientnoiseand
vibration level$o distinguishttheir compliance levels beforarstg theproject activitiesThe baseline
measurementgereconduceédduring nighttimeén tenlocationsalong the railway line between Taérh
Mansoura Damietta

4. Sampling Srategy

The selection of the measurement locavasbased on thiollowing parameters:
1 Thenearest sensitive receptocated along the railway line between BdfitMansour® Damietta
including the area between El Mansoura and Da(wieéee the double track will be constrycted
1 The nearest potential sourcénigh noiseand vibratiorpotentialand
1 The minimum and maximunoise levels that could occur.

The measurementgereconductedalongfive consecutive daysr onehour average results eh8ur to
cover the different conditions that occurred alongi¢fie timesuch as:

U Baseline Condition.d Without passage of trains
U Condition II: With passage of one train

U Condition Ill: With passage of two trains simultaneously (Which is the worst case scenario in th
current railway line between Tanta and El Manandreonsidered as forecast for the new doubling
project between El Mansoura and Damietta).

5. Measurements Plan & Locations

The following table shows the baseline measu
measurememmoint and its relevant station.
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Railway

Noise and Vibration Levels

Point : Kilometric GPS (8 hours)
Current Station Name . -
Conditions # Reference | Coordinates No Train One Train .Two Trains
simultaneously
1 El Ragddya 8.34 30°49'53.00"N a a a
31° 2'52.00"E
2 Mahlet Rawh 1 40 8| 30°5225.50"N a a a
31° 5'5.43"E
Double El Mahala El 30°58'11.00"N - ~ ~
Railway Line 3 Kobra 21.65 31°10'15.60"H a a a
4 Samannoud 35.24 | 30°57'48.79"N a a a
31°14'44.21"H
5 El Mansoura 54.60 31° 2'26.00"N a a a
31°23'7.60"E
6 Battra 66.357 | 31° 7'16.99"N a a
31°25'8.75"E
7 Sherbine 75.66 | 31°11'28.00"N a a
31°31'41.60"H
. .IS'”g'eL. 8 | RasAlKhaleej | 8223 |31°14'49.00"N a a
ailway Ling 31°37'5.66"E
9 | Taftish Kafr Saad 101.649 | 31°19'9.75"N a a
31°39'22.36"H
10 Damietta 116.179 | 31°25'21.00"N a a

31°48'8.60"E
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The belowfigureshowshe location of the baseline measurements

A et N | ¢ N A , 3 P 3 b 9
Figure 1 Satellite map showing the location of the baseline measurements

6. National Legislation and International Standards

The following tables present the national and international legislations and standards that are used
reference to compare the analysis results and identify its compliance status.

6.1 Ambient Noise Levels
6.1.1 National Permissible Limits

The following table shows the maximum limits of noise level exposure in different areas pursuant to t
Council of Ministers Resolution No. 1095/2011 amended by decree number 710/2012.

Table 1: Maximum permissible noise levelimits d Residential Area

Table 3Annex 7- ER of Law 4/1994 (asamended by Decrees No. 1095/2011 and 710/2012)

Maximum Permissible Equivalent Noise Level
[dB (Aeg)]
(Day) Night
(7amd 10 pm) (10 pm3 7 am)

Area Type

Residential areas that are located adjacent to roads which width
less than 12 m, and have some workshops, commercial activiti¢ 65 dB 55 dB
administrative activities, or recreational activities..., etc.

6.1.2 International Permissible Limits (IFC Guidelines)

As per the general Environmental, Health and Safety guidknesise limits should not exceed the limits
presented in the following table:

Table 2: Noise limits as per IFC guidelines
Limits in decibels, dB(A)

Location Category (Day) Night
(7amd 10 pm) (10 pmd& 7 am)
Residential institutional, educational 55dB 45dB

https://www.ifc.org/wps/wcm/connect/4a4db1e€e9743ba99dd8b120b22ea32/1%2BNoise.pdf?MOD=AJPERES&CVID=Is4XYBw
6
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6.2 VIBRATION LIMITS

The following are the threshold limits of exposure to vibration according to Ministerial Decree 211/200
(Table 10).

Table 3: The threshold limits of exposure to vibration according to Ministerial Decree 211/2003

The square root of the dominant effect of any axis of the daily
Daily exposure period exposure period of the three axes, which should not be
exceeded (M/S)
4 hours and less than 8 hours 4
2 hours and less than 4 hours 6
An hour and less than 2 hours 8
less than an hour 12

The yellowhighlighted row represents the appropriate vibration level limit according to the number of hour
of exposure to the selected machines.

Other Relevant Vibration Standards

f Health and Safety o0The Control o Vibration

o For whole body vibration, the daily exposure action value (EAV) is 0.5 e¥seeded, action
mustbe aken to reduce workersd exposure to vilek
m/s?, which must not be exceeded.

o Daily vibration exposure is calculated based on the modél bawput to the model are the
measured vibration and the expegime. The output is the daily vibration exposure denoted as A
(8) and is also given a colour indicating how compliant it is with the previously stated threshold valt
(EAV and ELV).

Daily Vibration Exposure A(8)

™ K-factor induded in input values Points per hour
Measured or estimated vibration magnitude Exposure time Partial Daily Vibration Exposures
a y-axis Al8) xaxis | A(8)yaxis | A@B)zaxis
mist hours | mins m/s* A(g) mis* A(g) mis A(g)

1

Daily ex; oints

Total A(8) exposures

Reset calculator Daily Vibration exposure, m/s* A(8]
Go to VDV calculator
Colour ke,
HELP Loss than EAV (0.5 mis* A(3))
EAV (0.5 mis* Ai8)) or higher.
Re-
LV (.16 Al o i

n  125aM ||
8/18/2018

1 ISO/TC 108/SC 4 Human exposure to mechanical vibration and shock

1 1SO 26315:2004 Mechanical vibration and sheckvaluation of human exposure to wibaldy
vibration-- part 5: method for evaluation of vibration containing multiple shocks

2 http://www.legislation.gov.uk/uksi/2005/1093/pdfs/uksi_20051093_en.pdf
3 http://www.hse.gov.uk/vibration/wbv/wbv.xls



https://www.iso.org/committee/51514.html
http://www.legislation.gov.uk/uksi/2005/1093/pdfs/uksi_20051093_en.pdf
http://www.hse.gov.uk/vibration/wbv/wbv.xls
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7. ANALYSIS RESULTS

7.1 Ambient Noise Measurement Resultg8 Hours during Night)

With the aim of determining the background noise ldweigy the nighttimeand comparing it to the
national, international laasd standardéDambiennoise measurement points wasasured aite.The
following table show the analysis resultsAmfbient (8 HoursNoise levels for theDlpointscompared
with the maximum permissible limits stated in the Egyptias la@ll as the IFC standards

Table 4: Analysis resultsfor the noise levels at point (1) El Ragddya

Permissible Limits LAeq

Sound Level Equivalent & Percentile Recordings in dBA (dBA)
Start |~ dition for 8 Hours Night Time
Time (10 pmd 7 am)

LAl eq | LAF10| LAF50 | LAF90 | LAF95 | LA peak | National | International
10:00PM| One Train | 7852 | 85.27 | LAF50.0| 53 43.49 101.16
11:00PM| Two Trains| 76,57 | 82.82 77.1 53.5 | 42.42 97.49
12:00AM| One Train | 77.22 | 83.01| 75.45 64.1 | 42.78 97.72
1:00 AM| No train 76.3 | 82.36 76.4 41.33 | 40.14 97.71
2:00 AM| Notrain 76.14 | 81.56 | 75.72 51 41.6 96.59
3:00 AM| Notrain 76.04 | 81.88| 75.49 | 4245 | 41.23 97.3

4:00 AM | OneTrain | 77.22 | 82.63 | 75.17 63.3 | 44.75 97.37
5:00 AM | Two Trains| 756 82.4 76.72 475 | 45.62 97.84

55 45

Table 5: Analysis results for the noiséevels at Point (2) Mahlet Rawh

Permissible Limits LAeq

Sound Level Equivalent & Percentile Recordings in dBA| (dBA)
Start Condition for 8 Hours Night Time
Time (10 pm& 7 am)

LAl eq | LAF10 | LAF50 | LAF90 | LAF95 | LA peak | National | International
10:00PM| OneTrain 62.2 89.4 | 62.32 | 43.88 | 43.32 106.13
11:00PM| Two Trains | 61.7 84.85 61 50.66 | 45.17 112.53
12:00AM | One Train 62 69.17 | 41.42 | 34.61 | 33.69 96.97
1:00 AM No train 61.1 67.33 | 4434 | 37.2 36.2 87.55
2:00 AM No train 62.3 | 59.66 | 37.92 | 33.73 | 33.01 85.85
3:00 AM No train 62.5 73.8 41.1 | 3454 | 33.52 99.91
4:00 AM No train 60.7 61.8 5154 | 458 | 43.88 96.19
5:00 AM | Two Trains | 62.6 60.2 51.91 | 45.99 | 44.35 100.92

55 45

Table 6: Analysis results for the noise levels at Point (&) Mahala El Kobra

Permissible Limits LAeq

Sound Level Equivalent & Percentile Recordings in dBA (dBA)
Start |~ dition for 8 Hours Night Time
Time (10 pm& 7 am)

LAl eq | LAF10 | LAF50 | LAF90 | LAF95 | LA peak | National | International

10:00PM| One Train | 66.2 71.85 | 66.63 | 42.12 | 38.98 89.02

11:00PM| Two Trains| 3.4 69.59 | 64.3 41.6 38.04 87.94

12:00AM| One Train | 68.5 65.42 | 60.2 50.32 | 40.66 83.44

1:00 AM No train 67.9 66.75 | 59.16 | 38.99 | 384 85.71 55 45

2:00 AM | No train 69.2 59.03 | 52.77 | 39.51 | 38.89 82.1

3:00 AM No train 62.8 60.61 | 54.86 | 44.82 | 39.6 81.5

4:00 AM | No train 66.1 66.51 | 54.65 | 44.82 | 43.59 91.97

5:00 AM | Two Trains| 62.2 82.94 | 62.32 | 43.88 | 43.32 106.13
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Table 7: Analysis results for the noise levels at Point ($amannoud

Permissible Limits LAeq
Sound Level Equivalent & Percentile Recordings in (dBA)
S_tart Condition dBA for 8 Hours Night Time
Time (10 pmd 7 am)
LAl eq | LAF10 | LAF50 | LAF90 | LAF95 | LA peak | National | International
10:00PM No train 57.5 57.15 | 53.97 | 53.25 | 53.06 | 110.02
11:00PM | Two Trains | 57.7 62.84 | 58.44 | 52.15 | 48.26 | 109.85
12:00AM | Two Trains | 60.4 | 59.62 | 50.89 | 43.34 | 42.11 92.3
1:00 AM No train 61.5 60.33 | 52.45 | 42.69 | 39.36 83.07 55 45
2:00 AM No train 62.6 64 60.41 | 49.46 42 79.01
3:00 AM No train 56.5 63.86 | 59.98 | 49.1 42.4 79.01
4:00 AM | One Train 59.7 66.16 | 60.54 | 39.22 | 38.87 80.94
5:00 AM No train 56.4 | 65.86 | 59.15 | 44.65 | 40.53 81.56

Table 8: Analysis results for the noise levels at Point (5) EI Mansoura

Permissible Limits LAeq

Sound Level Equivalent & Percentile Recordings in (dBA)
StartTime | Condition EEAE e (1'\(1)'%?;;?:@
LAl eq | LAF10 | LAF50 | LAF90 | LAF95 p';gk National | International

10:00PM | Two Trains| 58.3 62.62 | 57.91 | 47.68 | 38.42 95.37

11:00PM No train 61.7 62.23 | 57.59 40.8 36 90.46

12:00AM | Two Trains| 592 62.48 | 57.62 49.4 45.3 85.26

1:.00 AM No train 63.6 60.7 52.33 | 37.46 | 37.22 79.38 55 45

2:00 AM No train 62.7 | 60.29 | 53.36 | 39.32 | 38.61 | 84.68

3:00 AM One Train 53.6 63.41 | 58.37 | 50.65 | 45.96 94.27

4:00 AM One Train 55.3 65.05| 57.88 | 46.28 | 42.61 | 101.28

5:00 AM One Train 52.8 63.7 59.45 | 48.84 | 45.92 91.63

Table 9: Analysis results for the noise levels at Point (6) El Battra

Permissible Limits LAeq

Sound Level Equivalent & Percentile Recordings in (dBA)
Start Time | Condition dleinfior & LE (1'\6'%%;;“:@
LAl eq | LAF10 | LAF50 | LAF90 | LAF95 p';gk National | International

10:00PM | OneTrain | 7588 | 79.35| 74.86 | 64.8 | 60.72 | 99.74

11:00PM | One Train | 6857 | 72.88 | 64.35| 57.65| 54 93.41

12:00AM | No train 7479 | 79.29 | 71.41| 545 | 49.14| 109.9

1:00 AM No train 59.72 | 63.81 | 57.44 | 40.45| 38.82| 81.6 55 45

2:00 AM No train 61.66 | 65.88 | 59.19 | 40.99 | 39.99 | 83.25

3:00 AM No train 60.81 | 65.01 | 58.26 | 39.24 | 37.02 | 84.48

4:00 AM No train 62.26 | 65.78 | 61.08 | 42.77 | 40.8 | 86.04

5:00 AM | OneTrain | 5959 | 63.35| 56.46 | 50.77 | 47.96 | 100.46
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Table 10 Analysis results for the noise levels at Point (7) Sherbin

Permissible Limits LAeq

Sound LevelEquivalent & Percentile Recordings in (dBA)
Start Time | Condition clein a0 & RIS (1%'%%g¢]aem)
LAl eq | LAF10 | LAF50 | LAF90 | LAF95 pIéAak National | International

10:00PM | Two Trains| 74,31 | 78.21| 72.23 | 63.11 | 58.25 | 103.12

11:00PM | TwoTrains| 729 76.35| 70.8 | 67.04 | 66.11 | 103.78

12:00AM No train 7227 | 76.33 | 69.09 | 61.8 | 55.66 | 112.74

1:00 AM No train 65.37 | 68.74 | 62.57 | 50.93 | 49.41 | 111.83 55 45

2:00 AM No train 65.53 | 69.4 63.6 | 58.36 | 56.6 97.74

3:00 AM No train 64.68 | 69.23 | 60.79 | 48.08 | 43.43 | 106.9

4:00 AM No train 62.65 | 66.72 | 60.35 | 48.27 | 43.54 | 97.93

5:00 AM No train 60.71 | 645 | 58.61 | 4155 | 37.7 81.2

Table 11 Analysis results for the noise levels at Point (8) Ras Al Khalegj

Permissible Limits LAeq

SoundLevel Equivalent & Percentile Recordings in (dBA)
Start Time | Condition CIATEL S (oS (1'\(1)'%%;;]:@
LAl eq | LAF10 | LAF50 | LAF90 | LAF95 p';gk National | International
10:00PM | One Train | 67.04 | 70.79 | 63.64 | 54.98 | 48.35 | 101.29
11:00PM No train 76.4 | 81.03| 7296 | 58.85| 54.6 | 118.27
12:00AM No train 7729 | 81.82| 74.01| 625 57.4 | 100.41
1:00 AM No train 67.9 | 72.25| 64.45| 52.25| 50.05| 109.79 55 45
2:00 AM No train 68.4 | 72.86| 64.84 | 50.16 | 48.2 99.74
3:00 AM No train 67.6 | 71.47 | 65.01 | 48.21 | 47.08 | 90.54
4:00 AM No train 67.86 | 72.44 | 64.23 | 49.1 | 48.32 | 112.39
5:00 AM No train 71.66 | 75.88| 67.97 | 59.68 | 56.4 | 106.45
Table 12 Analysis results for the noise levels at Point (9) Taftish Kafr Saad
Permissible Limits LAeq
SoundLevel Equivalent & Percentile Recordings in (dBA)
Start Time | Condition CIATEL S (oS (1'\3%%;;“;@
LAl eq | LAF10 | LAF50 | LAF90 | LAF95 pLegk National | International
10:00PM | One Train | 7293 | 76.23 | 72.01 | 65.45| 64.6 | 111.92
11:00PM | OneTrain | 7595 | 78.66 76 63.94 | 60.4 | 103.23
12:00AM | One Train | 64.86 | 68.6 | 62.49 | 52.77 | 51.04 | 92.4
1:00 AM No train 67.96 | 71.75| 66.4 49 46.78 | 87.46 55 45
2:00 AM No train 67.25 | 7097 | 65.8 | 54.22 | 47.71 | 87.62
3:00 AM No train 66.71 | 70.4 | 65.11 | 53.12 | 47.81 | 86.56
4:00 AM No train 67.83 | 72.15| 65.57 | 45.73 | 44.32 | 87.82
5:00 AM No train 68.91 | 73.01| 65.57 | 47.75 | 44.98 | 104.06

10
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Table 13 Analysis results for the noise levels at Point (10) Damietta

Permissible Limits LAeq

Sound LevelEquivalent & Percentile Recordings in (dBA)
. " dBA for 8 Hours Night Time
Start Time | Condition (10 pma 7 am)
LAl eq | LAF10 | LAF50 | LAF90 | LAF95 pI:aAak National | International

10:00PM | OneTrain | 79.21 | 83.99| 74.02 | 62.68 | 58.29 | 113.3
11:00PM No train 71.26 | 76.28 | 66.73 | 53.69 | 51.75 | 105.19
12:00AM | Twotrains| 77.47 | 80.44 | 63.31 | 52.37 | 48.4 | 106.55
1:00 AM No train 63 66.99 | 60.43 | 4545 | 4437 | 85.15
2:00 AM No train 62.92 | 67.15| 59.55| 44.83 | 43.86 | 84.61
3:00 AM No train 664 | 70.18| 61.58 | 52.93 | 48.66 | 111.05
4:00 AM No train 67.2 70.69 | 65.45| 58.93 | 57.69 | 97.86
5:00 AM | OneTrain | 7557 | 79.35| 73.93 | 6555 | 61.75 | 102.19

55 45

The results showed that the noise lel@lmg the nighttimare over the maximum permissible limits
according to theationaljnternational lawand standards and exceed the IFC guidelines.

7.2 Vibration Spot MeasurementsAcceleration m/s? Results

With the aim of measuring the spibration onsite during the nighte in the three different conditions of

the train passing, ten samples were collected to measure the spot vibratiorghttimed he following

tables show the analysis results of Spot vibration (8 Hours) for the 10 points compared with the maximi
permissible limits stated in the national law.

Table 14 Analysis results for the spot vibration levels at point (1) El Ragddya

Start Time Condition Acceleration (m/s?) National Limits m/s 2
10:0°M No train 2.563
11:00PM Onetrain 35.152
12:00AM Two trains 50.324
1:00AM No train 0.045 12
2:00AM No train 0.0715
3:00AM No train 0.0521
4:00AM Two trains 40.215
5:00AM Two trains 30.345

Table 15 Analysis results for the spot vibratiotevels at Point (2) Mahlet Rawh

Start Time Condition Acceleration (m/s?) Limits m/s 2
10:0°M Two trains 71.018
11:00PM Two trains 82.066
12:00AM One train 30.086
1:00AM No train 0.0201 12
2:00AM No train 0.0374
3:00AM No train 0.0335
4:00AM One train 33.056
5:00AM Two trains 60.08

11
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Table 16 Analysis results for the spot vibration levels at Point (3) El Mahala El Kobra

Start Time Condition Acceleration (m/s?) Limits m/s 2
10:0°M Two trains 73.0203
11:00PM Two trains 32.0108
12:00AM Two trains 80.0308
1:00AM No train 0.0187
2:00AM No train 0.0518 L
3:00AM No train 0.0364
4:00AM No train 0.0277
5:00AM Two trains 61.0296
Table 17 Analysis results for the spotibration levels at Point (4) Samannoud
Start Time Condition Acceleration (m/s?) Limits m/s 2
10:0PM No train 0.0206
11:00PM Two trains 71.0422
12:00AM Two trains 80.0504
1:00AM No train 0.0212 -
2:00AM No train 0.0306
3:00AM No train 0.0277
4:00AM One train 40.0108
5:00AM No train 0.0302
Table 18 Analysis results for the spot vibration levels at Point (5) El Mansoura
Start Time Condition Acceleration (m/s?) Limits m/s 2
10:0°M Two trains 81.0629
11:00PM No train 0.0255
12:00AM Two trains 40.0809
1:00AM No train 0.0609 1
2:00AM No train 0.0287
3:00AM One train 22.0517
4:00AM One train 30.0701
5:00AM Two trains 62.0439
Table 19 Analysis results for the spot vibration levels at Point (6) El Battra
Start Time Condition Acceleration (m/s?) Limits m/s 2
10:0°M One train 24.0616
11:00PM One train 30.0286
12:00AM No train 0.0283
1:00AM No train 0.0295 19
2:00AM No train 0.0259
3:00AM No train 0.0267
4.00AM No train 0.0307
5:00AM One train 20.0561

12
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Table 20 Analysis results for the spot vibration levels at Point (7) Sherbin

Start Time Condition Acceleration (m/s?) Limits m/s 2
10:0PM Two trains 70.0533
11:00PM Two trains 52.0495
12:00AM No train 0.0166
1:00AM No train 0.0159 19
2:00AM No train 0.0188
3:00AM No train 0.0197
4:00AM No train 0.0202
5:00AM No train 0.0178
Table 21 Analysisresults for the spot vibration levels at Point (8) Ras Al Khalegj
Start Time Condition Acceleration (m/s?) Limits m/s 2
10:0°M No train 0.0254
11:00PM One train 24.0318
12:00AM No train 0.0237
1:00AM No train 0.0251 12
2:00AM No train 0.0296
3:00AM No train 0.0243
4:00AM No train 0.0211
5:00AM No train 0.0283
Table 22 Analysis results for the spot vibration levels at Point (9) Taftish Kafr Saad
Start Time Condition Acceleration (m/s?) Limits m/s 2
10:0°M Onetrain 30.0616
11:00PM One train 31.0481
12:00AM One train 29.0504
1:00AM No train 0.0306 1
2:00AM No train 0.0321
3:00AM No train 0.0349
4:00AM No train 0.0387
5:00AM No train 0.0319
Table 23 Analysis resultsfor the spot vibration levels at Point (10) Damietta
Start Time Condition Acceleration (m/s?) Limits m/s 2
10:0°M One Train 30.0516
11:00PM No train 0.0571
12:00AM Two trains 32.0577
1:00AM No train 0.0524 1
2:00AM No train 0.0538
3:00AM No train 0.0568
4:00AM No train 0.0549
5:00AM One Train 30.589

Theresults showed thett case of passing one train or two trains simultanediikly pointed are
exceedinthe applicable law limits.
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7.3 Vibration Simulation Measurements Acceleratiomm/s 2 Results

Measurement of vibration long time wiren according to Vibration criteria for ISO 14833r train
Vendor recommendation.

Tools, Setup and Abbreviations:

The vibration measurements were taken using Data collector/ Analyzer Series\3@, Giheral
Electric Bently nevadzommtest is a Global leader in developing & producing vibration afaalysis
monitoring instruments. Commtest is dedicated to designing and producing outstanding data acquisition
analysis products for Portable solytrecognized world over for their innovation and value.

Commtests one of the General Electric (USA) Bently Nevada Condition Monitoriri€p@mtest
products give their users the confidence that their plant and machinery are operating within ISO 2372
ISO 10816 international standards.

Commtest produdine-up includes portable vibration data collectors, portable vibration analyzers, portabls
dedicated balancers, and permanent machinery surveillance systems, all sharing an irftedingiyt user
software interface.

Co mmt e sSerid@sScouv pgortable@ibration data collectors, portable vibration analyzers, and portable
dedicated balancers are the choice for many leading companies around the world and are engineered
the ground up to offer leadiegge reliability, accuracy and usability.

1 Acceleration (g or ndsoverall value for the &kRiz & 1kHz band is measured at each point.
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Technical Terms:

I. Auto Spectrum:An Auto Spectrum is calculated by multiplying a Fourier Spectrum by its complex
conjugate. The Auto Spectrum has magnitude only, and its phase is zero. An Auto Spectrum can t
either Linear (RMS) units or Power (MS) units.

Il. Closely Coupled ModesTwo ormore modes that appear as a single peak in any spectral
measurement function. This occurs when two or more modes have frequencies close together :
sufficiently high damping so that their resonance curves form a single peak.

[l CMIF: An acronym for Complexdde Indicator Function. The CMIF is one of the mode

indicator functions used for Multiple Reference curve fitting. CMIFs that are calculated from a Multip
Reference set of FRFs can be used to locate closely coupled modes and repeated roots. M
particpation factors are also calculated with the CMIFs, and are used in succeeding curve fitting ste

V. CoMAC: An Acronym for Coordinate Modal Assurance Criterion. COMAC has values from
0 to 1, and indicates whether or not two different shape DOFs are thé €aAC > 0.95, the

shape components are the same. If COMAC > 0.8, the shape components are similar. If COMAC <
the shape components are different.

V. Cross Spectrum A crosschannel measurement, calculated by multiplying the Fourier
Spectrum of one sigl by the complex conjugate of the Fourier Spectrum of another signal. For OMA,
Cross spectra are typically calculated between two or more Roving responses and a (fixed) Refer
response. Operating mode shapes can be extracted from a set of CessisgdeRF based curve
fitting after a deconvolution window has been applied to them.

VI. Crosschannel Measurement A measurement function that is calculated between two
different simultaneously acquired signals. Examples are Transfer Functions, OD8 ERIss an
spectra.

VII. DFT: An acronym for Digital (or sampled) Fourier Transform. The forward FFT transforms
a sampled time domain waveform into its equivalent DFT.

VIIL. DOF: An acronym for Degré@f-Freedom. A DOF includes a Point number & direction.

IX. Driving Point: The Point and direction (DOF) where excitation is applied to a structure. A
driving point measurement has the same Roving and Reference DOFs.

X. EDS: An acronym for Engineering Data Shape, a general term for any type of data measur

from or calculatetbr two or more points & directions on a machine, structure, or acoustic surface.
Engineering data can be Scalar, Translational, or Rotational.

XI. EMA: An acronym for Experimental Modal Analysis. During an EMA, the test article is
artificially excited witkither an impactor or a shaker. The excitation force and one or more response
caused by the force are simultaneously measured, and a set of FRF measurements is calculate
FRFs are then curve fit to obtain a set of experimental modal parametessriamttine.

XII. FFT: An acronym for Fast Fourier Transform. The FFT is a numerical algorithm that
transforms a uniformly sampled time domain signal into its equivalent DFT (Digital Fourier
Transform). The Inverse FFT transforms the DFT into its equivalenéddme domain signal.

XIII. Fixed DOF: A Fixed DOF on a structure model will not move during animation. Fixed
DOFs are defined in the Animation Equations Tabs above the Points spreadsheet.

XIV. Fixed Point: A Fixed Point has no animation in all three Measuremestdiections.
Points are fixed by executing Draw | Animation Equations | Fix DOFs in the Structure window.

XV. Fourier Spectrum: A Fourier Spectrum is the forward FFT of a uniformly sampled time
waveform.

15
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XVI. FRF: An acronym for Frequency Response FunctioRR&nis a crosshannel frequency

domain measurement that defines the dynamic properties of a machine or structure between a resp:
DOF and an excitation force DOF. It is defined as the ratio (response Fourier spectrum / force Fourie
spectrum). Excitatioforce is typically measured with a load cell. Response motion is measured wit
an acceleration, velocity or displacement transducer. The FRF is a special case of a Transfer Func

XVII. Measurement Axes: Each Point on a structure model has 3 Measuresnklaasxeement
Axes define the directions in which measurements were made at the Point.

XVIIl.  MIMO model: A Multiple Input Multiple Output frequency domain matrix model that
contains all of the dynamic properties of a structure that relate its Inputs fouts. be dynamic
properties are contained in a Transfer function matrix. The Transfer function matrix is multiplied b
Fourier spectra of multiple Inputs to obtain Fourier spectra of multiple Outputs.

XIX. Modal Model: A set of scaled mode shapes that caadasua complete representation of
the dynamics of a structure. Unit modal mass (UMM) scaling is one method of scaling that preser
the mass and stiffness properties of the structure.

XX. Mode Shape: Modes are used to characterize resonant vibratictuiastEach mode has
natural frequency, damping value, and a mode shape. The mode shape is a standing wave deform
of the vibrating structure at its resonant (or modal) frequency.

XXI. Multiple Reference Test: Using two or more fixed exciters or fixedseesmansducers
during a structural test. In a modal test, this is equivalent to measuring two or more rows or colum
of the MIMO matrix model.

XXII.  Octave An octave is a frequency band where the highest frequency is twice the lowe:s
frequency. Acoustic measments are often acquired using 1/1, 1/3, or 1/12 octave bands.

XXIIl.  ODS: An acronym for Operating Deflection Shape. An ODS is the deformation of a machine
or structure at two or more DOFs (points & directions) due to its own operation and/or externally
appled forces. An ODS obtained from a set of time domain responses characterizes the deformati
at a specific moment in time. An ODS obtained from a set ofcbassel frequency domain
functions characterize the deformation at a specific frequency.

XXIV. ODS FRE A crosschannel frequency domain measurement that is made from operating
data. It requires the simultaneous acquisition of two signals, a Roving and a (fixed) Reference respc
ODS's can be displayed in animation directly from a set of ODS FRFsn@perdé shapes can be
extracted from a set of ODS FRFs using-B&Fed curve fitting after a Deconvolution window has
been applied to them.

XXV. OMA: Acronym for Operating Modal Analysis or Operational Modal Analysis. An OMA is
done when the excitation forces aot or cannot be measured. One or more reference (fixed)
responses are used, and Cross spectra or ODS FRFs are calculated instead of FRFs. After Devoll
windowing, FRbased curve fitting can be applied to a set of these measurements to exirart opera
modal parameters.

XXVI. Operating Mode Shape: A mode shape obtained by curve fitting a setabfaoress
measurements which were calculated from operating (output only) data.

XXVII. Reference DOF The fixed DOF in a set of credsannel measurements. All cidsnnel
measurements should have a Roving and a Reference DOF, denoted as; Measurement DOF =

XXVIIl. Roving DOF: Reference DOF.

XXIX. Residue: One of the three modal parameters (along with modal frequency & damping)
obtained from FRIBased curve fitting. The modal resit the constant numerator term in the partial
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fraction form of an FRF, and carries the FRF engineering units multiplied by Hz or radians per secotr
Each mode has a Residue matrix associated with it. The rows and columns of the Residue me
correspondo the same rows and columns of the FRF matrix model of the structure. The residue
from one row or column of the Residue matrix define a Residue mode shape.

XXX. Residue Mode Shape: The Residues from any row or column of the Residue matrix for
mode. A fundaental assumption of EMA and OMA is that; "All rows and columns of the Residue
matrix contain the mode shape, multiplied by one of its own components".

XXXI.  Roving DOF: The DOF that changes in a set of cobssinel measurements. All cross
channel measuremest®uld have a Roving and a (fixed) Reference DOF, denoted as; Measuremel
DOF = Roving DOF: Reference DOF.

XXXII.  Stability Diagram: A graph of modal frequency & damping (or Pole) estimates from differen
curve fitting model sizes. Pole estimates from diffectgl sizes that are within tolerance limits are
said to be stable. When the Save Stable Groups, button is pressed on the Stability tab, each stable
average pole value is added to the Modal Parameters spreadsheet.

XXXII. Transfer Function: A cresbannel requency domain measurement between an Output
signal and an Input Signal It is defined as the ratio (Output Fourier spectrum / Input Fourier spectrum
An FRF is a special case of a Transfer Function.

XXXIV. Transmissibility: A crosbannel frequency domain measurement typically made from
operating data, when excitation forces cannot be measured. A Transmissibility is a special case
Transfer function where the Output and Input units are the sameeflhéldas the ratio (Output
Fourier spectrum / Input Fourier spectrum). Operating mode shapes can be obtained from a set
Transmissibility's, calculated between two or more Roving responses and a (fixed) Reference respc
A set of Cross spectracandbbt ai ned by multiplying a set of
spectrum

XXXV. Envelope Analysis (es): Shock pulses from rolling element bearing flaws, and modulat
random noise signals from rolling element bearings

XXXVI. Dynamic stiffness measurements

XXXVII. Order Analysis is the art and science of extracting sinusoidal contents of measurements frc
acoustianechanical systems under periodic loading to Investigation of instabilities in rotating
machinery (whirling;---) & Diagnostics on machines running at ngryt constant speed

XXXVIIL. Signal Enhancement: Extraction of a periodically repeating signal from additive
contaminating noise its application: Wave form analysis Reduce background noise, Enhance orde:
Separaton of mechanical and electrical vibrations

OverallReading & Analysis (Spectrum & time):
Condition-1 (No Train):

Table 24 Analysis results for theVibration Simulation

Location Acceleration Transientm/s 2 Acceleration Rmsm/s 2rms
Point (1) El Ragddya 0.0715 0.0296
Point (2)Mahlet Rawh 2.5081 0.1323
Point (3) El Mahala El Kobrg 0.045 0.0288
Point (4) Samannoud 10.254 0.1591
Point (5) El Mansoura 0.0423 0.0039
Point (6) Battra 0.0512 0.0025
Point (7) Sherbine 0.0521 0.0033
Point (8) Ras Al Khalegj 0.0252 0.0037
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Point(9) Taftish Kafr Saad 0.054 0.0046
Point (10) Damietta 0.0517 0.0024

The following figure shows the analysis results compared

Without Train Condition
12
10.254
10
8
6
4
2
0.0512 0.0521 0.0252 0.054 0.0517
0 i 0.0025, 00022 0.0037Z 0.0046 0:0024
Point (1) EI Point (2) Point (3) EI Point (4) Point (5) EI Point (6) Point (7) Point (8) Ras Point (9) Point (10)
Ragddya Mahlet RawhMahala EI Samannoud Mansoura  Battra Sherbine Al Khaleej Taftish Kafr Damietta
Kobra Saad
== Acceleration Transient m/s2 es===Acceleration Rms m/s2 rms

Point 1 El Ragddya:
ElRagaddya - Tr2 - With 1 Tr- LongTWfm Acc 1000 Hz

O/All 0.02965 m/s2 RMS

Zo.002
-3
£
0.001
o
o 160 200 i 350 450 500 £ 700 800 500 1.000
He
| /Al 0.02965 m/s' RMS
El Ragaddya - Tr2 - With 1 Tr- LongTWfm Acc 1000 Hz
0.002 O/All 0.02965 mys2 RMS
True pHlpk 0.01315 g
Credf[ Factpr 2.175
0.001
a |
0001
0002
[ on 02 o Y} [ o6 o7 08
secs
| ] O/AIl 0.02965 M/s RMS

The First graph (the cross bar represents tricones in hertz frequkead@mitudinal baepresents the value of vibrations in meters per second squared).
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Second graph (cross bar represents the temporal representation of an event-ithedoowitsidinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band issasured at each point.

Point2 Mahlet Rawh:

Mahalet Rawh - Tr1 - Horizontal - LongTWfm Acc 1000 Hz

O/All 0.005261 m/s? RMS
0.001

0.0002

L 4 WO ! R W " e " T

00 700 200 ES) 1,000
n O/All 0.005261 m/s" RMS
Mahalet Rawh - Tr1 - Horizontal - LongTWfm Acc 1000 Hz
O/All 0.005261 nYs? RMS
True,pk-pk 0.01988 g
Qrefit Factor 18.529
o
-0005
-
-001
-0015
2 4 ] H 10 12 14
secs
»n OJAII 0.005261 Vs RMS

The First graph (the cross bar represents tricones in hertz frequkad@syitudinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar represents the temggegentation of an event in secertlds longitudinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.

Point3 El Mahala El Kobra:

ElMahala - Tri - Horizontal - LongTWfm Acc 1000 Hz

OfAN 0.02883 mfs* RMS

0 100 200 300 CS 50 800 0 800 00 1000
Lt
| /Al 0.02883 it RMS
ElMahala - Tr1 - Horizontal - LongTWfm Acc 1000 Hz
C/All 0.02983 m's® RMS

True pk-pk 0.09925 g
Crest Factor 16.886

-
—
e
1
3
E
-
+

) ] 12 1] 4 15 " 17
secn

[ ] O0AI 002883 mis RMS

The First graph (the cross bar represents tricones ifréguenciesthe longitudinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar represents the temporal representation of an event-ithedooigitsdinal bar represents Acceleration (g or m/s2) oakralfar
the 0.2kHz & 1kHz band is measured at each point.
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Point4 Samannoud:

Sammannoud - Tr1 - Horizortal - LongTVWm Acc 1000 Hz
VAl 01551 mis? RMS

= 4 |||‘|‘|i|’

wm &0 L 800 00 Lo E 1000
H
. QIAI 0,159 M/ & RMS
Sammannoud - Tri - Honzortal - LongTVWm Acc 1000 Hz
O/All 0.1551 m/s* RMS
True p-pk 2.862 g
15 Crest Factor 88.224
1
) ‘ \ \
b | 1
? T |I" T [ '|' '
a5
-1
H [ [ 2 1)
200
| ] OIAI 0,159 mV & RMS

The First graph (the cross bar represents tricones in hertz frequkad@mitudinal bar represents the value of vibrations in meters per second squared).
Second grapfeross bar represents the temporal representation of an event in-sbedodgitudinal bar represents Acceleration (g or m/s2) overall value for

the 0.2kHz & 1kHz band is measured at each point.

Point-5 El Mansoura:

El Mansoura - Tr1 - Horizontal - LongTWfm Acc 1000 Hz
O/AI 0.003939 ms2 RMS

0.00%
0.0005-
3 Doos-
0.0004
0.0002-
;ww
e 10 ] 0 o0 50 L] ™ 0 e 1000
=
. O/All 0.003939 m/s" RMS

El Mansoura - Tr1 - Horizontal - LongTWfm Acc 1000 Hz

0,002 OfAI0-003939 m's* RMS
True phkepk 0.009403 g
Crest Factor 11.705

0085

1 4
secn

[ ] OIAIl 0003939 Vs RMS
The First graph (the cross bepresents tricones in hertz frequendies longitudinal bar represents the value of vibrations in meters per second squared).

Second graph (cross bar represents the temporal representation of an event-ithedonigitsdinal bar represents Aceélen (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.
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Point6 Battra:

Battra - Tr1 - Horizontal - LonaTVWim Acc 1000 Hz

Doe OF Al 0002563 mis® RMS

0 100 200 300 0 0 800 %0 1000

o000
s Rbead i A b 4y ™ L - M . Lo il T N NPT (F7Y
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e

. QIAIl0.002563 mis® RMS

Battra - Tr1 - Horizontal - LongTWim Acc 1000 Hz
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~0.008.
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0008 i
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e
[ ] QAN 0002563 mis' RMS

The First graph (the cross bar represents tricones in hertz frequkad@syitudinal bar represents the value of vibrations in meters peisgeened).
Second graph (cross bar represents the temporal representation of an event-ithedeogitsdinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.

Sherbine - Tr1 - Horizontal - LongTWim Acc 1000 Hz
O/Al 0.003306 ms* RMS
0.00.
0.0005-
o). 0008
&
£
£.0004
£.0002
JLJ e i I , " " i " s » T " — A
0 100 200 300 40 500 800 00 800 00 1000
=
u QIAIl 0003306 MVs* RMS
Sherbine - Tr1 - Horizontal - LongTWfm Acc 1000 Hz
O/AIl 0.003306 ms® RMS
True pk-pk 0.01007 g
~0.008. Crest Factor 14.935
-0.008.
il 0 £l | J
0007 I " J L L . 0 1 kL d Lo | L
=
-0008
0008
-001
4 a 1 3 10 12 1% "

secn

| ] QAN 0003306 Vs RMS

The Firstgraph (the cross bar represents tricones in hertz frequéneiesgitudinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar represents the temporal representation of an event-ithedonigitsdinabar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.
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Point8 Ras Al Khaleej:

Ras Al Kaleej - Tr1 - Horizontal - LongTWim Ace 1000 Hz

QA 0.003731 mfs? RMS

Sl A At S e H!A;x L]

0 1000

- QIAI 0.0037H mis* RMS
Ras Al Kaleg] - Trl - Horizontal - LangTWim Ace 1000 Hz
O/AIl 0.003731 ms® RMS

True pk-pk 0.009206 g
Crest Factor 12.886

2 4

| ] QAN 000373 s’ RMS

The First graph (the cross bar represents tricones in hertz frequkad@sgitudinal bar represents the valwébadtions in meters per second squared).
Second graph (cross bar represents the temporal representation of an event-ithedeogitsdinal bar represents Acceleration (g or m/s2) overall value for

the 0.2kHz & 1kHz band is measured at each point.

Point9 Taftish Kafr Saad:
Taftish Kafr Saad - Tr1 - Horizontal - LongTWim Acc 1000 Hz
QFAlI 0002614 mfs2 RMS

0.0012

0.0008-
w
&

000

£.0004

0.0002

0
0 100 200 300 0 500 800 00 800 %0 1000
Lt
| /Al 0.004614 mVs" RMS

Taftish Kafr Saad - Tr1 - Horizontal - LongTWfm Acc 1000 Hz

2 4 L] L e
secn

[ ] QAN 0004614 Vs’ RMS
The First graph (the cross bar represents tricones in hertz frequkad@mitudinal bar represents the value of vibrations in meters per second squared).

Second graph (cross bar represents the temporal represeraatieveot in secondthe longitudinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.
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Point10 Damietta:
Damietta - Tr1 - Horizontal - LongTWim Acc 1000 Hz

D00t O/411 0.002473 m/s? RMS

™ |..‘U\JJ_M..“.

0 w wm

L 800 0 0 00 1000
e

. QIAI0.002473 mis* RMS

Dametta - Tr1 - Horizontal - LongTWfm Acc 1000 Hz

/Al 0.002473 mis? RMS
True p-pk 0.01033 g
Crest Factor 20.600

secn

[ ] AN 0002473 nvs® RMS

The First graph (the cross bar represents tricones in hertz frequkad@sitdinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar represents the temporal representation of an event-ithedoowitsidinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kid band is measured at each point.

Figure 2: Analysis results for the Vibration Simulation

Condition-2 (1 Train):

Table 25 Analysis results for the Vibration Simulation

Location Acceleration Transientm/s 2 O-P | Acceleration Rmsm/s 2rms
Point (1) El Ragddya 340.156 5.717
Point (2) Mahlet Rawh 2.563 0.132
Point (3) El Mahala El Kobra 45.517 2.266
Point (4) Samannoud 30.345 1.476
Point (5) El Mansoura 35.152 1.252
Point (6) Battra 72.265 5.325
Point (7)Sherbine 40.215 10.312
Point (8) Ras Al Khalegj 50.324 2.942
Point (9) Taftish Kafr Saad 80.215 1.494
Point (10) Damietta 92.204 4.632
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One train Condition

400

340.156

350

300
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200

150

92.204
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5.717 , , . 5.325 - 2.942 1.494 4,632

Point (1) EI  Point (2) Point (3) EI  Point (4) Point (5) EI  Point (6) Point (7) Point (8) Ras Point (9)  Point (10)
Ragddya Mahlet Rawh Mahala EI Samannoud Mansoura Battra Sherbine Al Khaleej Taftish Kafr Damietta
Kobra Saad

e Acceleration Transient m/s2 O-P e==mmm Acceleration Rms m/s2 rms

Point 1ElI Ragddya:

ElRagaddva - Tr1 - Horizontal - LongTWWim Acc 1000 Hz

QAN 5.717 mis® RMS

0 w wm “o L L e 0o e 1000
e

. QIAIl 5.T17 mi & RMS

ElRagaddya - Tr1 - Horizontal - LongTWim Acc 1000 Hz

QAN 5.717 mis® RMS
True pie-pk 73.71 g
&0 Crest Factor 63.211

o \‘u
78 T8 L] 82 84 L] 88 ¥ 2 54

| ] QAN TT mV# RMS -

The First graph (the cross bar represents tricones in hertz frequbad@witudinabar represents the value of vibrations in meters per second squared).

Second graph (cross bar represents the temporal representation of an event-ithedoowitsidinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz banid measured at each point.
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Point 2 Mahlet Rawh:

Mahalet Rawh - Tr2 - With 1 Tr - LongTWim Acc 1000 Hz

Al 0.1323 mis? RMS

0.004-
0.0034
o
&
foom
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=
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Mahalet Rawh - Tr2 - With 1 Tr - LongTWim Acc 1000 Hz

O/All 0.1323 m/s* RMS
True ph-pk 0.5085 g
Crest Factor 18.6852

L] 02 o4 o8 os
secn

| ] QAN 0, 1323 VS RMS

The First graph (the cross bar represents tricones in hertz frequkad@mitudinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar representsiimgoral representation of an event in secahddongitudinal bar represents Acceleration (g or m/s2) overall value for

the 0.2kHz & 1kHz band is measured at each point.

Point3 El Mahala El Kobra:
El Mahala - Tr2 - With 1 Tr - LongTVWfm Acc 1000 Hz
QfAll 2.266 ms? RMS

s S

. QIAIl 2.266 m/ & RMS.

El Mahala - Tr2 - With 1 Tr - LongTVWfm Acc 1000 Hz

O/Al 2.266 m's® RMS
True pepk 8.517 g
Crest Factor 20.596

3 4

1
se0n

n OIAIl 2,266 VS RMS
The First graph (the cross bar represents tricohesgtz frequencieshe longitudinal bar represents the value of vibrations in meters per second squared).

Second graph (cross bar represents the temporal representation of an event-ithedonigitsdinal bar represents Acceleration (g or nve®llovalue for
the 0.2kHz & 1kHz band is measured at each point.
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Point4 Samannoud:

Sammannoud - Tr2 - With 1 Tr - LongTWim Acc 1000 Hz

QA 1.475 mis? RMS

s S

0 w wm “o L 800 0 0 e 1000
- QIAI1.476 m/ & RMS
Sammannoud - Tr2 - With 1 Tr - LongTVWWim Acc 1000 Hz
7RI 1.476 mis? RMS

True ppk 6.774 g
Crest Factor 22.500

¢ 2 4 L] B w

200
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The First graph (the cross bar represents tricones in hertz frequkad@mitudinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar represents the temporal representation of an event-ithedoowgitsidinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.

Point-5 El Mansoura:

ElMansoura - Tr2 - With 1Tr - LonaTWim Acc 1000 Hz

QAN 1.252 mis? RMS

s S

. QIAI1.252 /& RMS

ElMansoura - Tr2 - With 1 Tr - LongTWfm Acc 1000 Hz
O/Al 1.252 ms® RMS

True pepk 7.727 g
Crest Factor 30.265

TL — “Hw

3 4 5 L] 7 L ] L ] w
| ] QAN 252 mVF RMS -
The First graphlie cross bar represents tricones in hertz frequeti@dengitudinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar represents the temporal representation of an event-ithedoogitsdinal bar regsents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.
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Point6 Battra:

Battra - Tr2 - With 1 Tr - LongTWim Ace 1000 Hz

QA 5.325 mfs? RMS

s S

0 w wm 0 0 800 0 0 e 1000
e
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Battra - Tr2 - With 1 Tr - LongTWim Acc 1000 Hz
Q/All 5.325 m/s? RMS

. True p-pk 13.63 g
N Crest Factor 12.554
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ez
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The First graph (the cross bar represents tricones in hertz frequbad@witudinal bar represents the value of vibratiomsténs per second squared).
Second graph (cross bar represents the temporal representation of an event-ithedeogitsdinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.

Point7 Sherne:
Sherbine - Tr2 - With 1 Tr - LonaTWim Ace 1000 Hz

/Al 10.3 mfs? RMS

i RS
3

100 0 0 0 50 %00 o0 0 00 1500
=
u QIAI10.3 AVE RMS

Sherbine - Tr2 - With 1 Tr - LangTWim Acc 1000 Hz
o /Al 10.3 mis* RMS

True pepk 87.53 g
Crest Factor 41.686

secn

| ] QAN 10.3 mVF RMS

The First graph (the cross bar represents tricones in hertz frequkad@mitudinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar represents the temporal representation of an event-ithedonigitsidinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.
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Point8 Ras Al Khaleej:

Ras Al Kalesj- Tr2 - With 1 Tr - LonaTVWfm Acc 1000 Hz

- QA 2.942 mis? RMS

0 w wm 0 L 800 0 0 e 1800
e
. QIAIl 2,942 i/ & RMS

Ras Al Kalee]- Tr2 - With 1 Tr - LongTWfm Acc 1000 Hz

QA 2.942 mis? RMS
True pie-pk 10.37 g
Crest(Factor 17.279

se0n
[ ] O0AI 2,942 /s RMS

The First graph (the cross bar represents tricones in hertz frequkad@syitudinal bar represethe value of vibrations in meters per second squared).

Second graph (cross bar represents the temporal representation of an event-ithedeogitsdinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measuwsedach point.

Point9 Taftish Kafr Saad:

Taftish Kafr Saad - Tr2 - With 1 Tr - LongTWim Acc 1000 Hz

QFAll 1.454 mis? RMS
a0
0008
@
E0.00
0.004
o002 1] |
L i
L
o
¢ 0 o wm 0 L 800 0 0 e 1800
H
. /Al 1.484 i & RMS

Taftish Kafr Saad - Tr2 - With 1 Tr - LongTWfm Acc 1000 Hz

O/Al 1.454 ms® RMS
True pepk 16.14 g
COrest Factor 52.947

-+
¥

L]

i

i

1

1
-
-

._._.-‘r__.d

Y

13 ] 15 "
se0n

OiAll 1,494 mv's' RMS

The First graph (the cross bar represents tricones in hertz frequkad@mitudinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar represents the tenmggegentation of an event in secertlds longitudinal bar represents Acceleration (g or m/s2) overall value for
the 0.2kHz & 1kHz band is measured at each point.
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Point10 Damietta:
Damietta - Tr2 - With 1 Tr - LorgTWim Acc 1000 Hz
O/Al 0.129 mfs2 RMS

L e A gt bt i

20

100 200 300
Lt

u Il 0,129 ' E RMS
Dameetta - Tr2 - With 1 Tr - LongTWfm Acc 1000 Hz
O/Al 0.129 m's® RMS
True pk-pk 0.3345 g
Crest Factdr 12.713
208
I
o ! | |
) T 1
-0.05,
-
-0
-015
Q.
3 [}
secn
| ] OIAll 0,129 m's' RMS

The First graph (the cross bar represents tricones ifréguenciesthe longitudinal bar represents the value of vibrations in meters per second squared).
Second graph (cross bar represents the temporal representation of an event-ithedooigitsidinal bar represents Acceleration (g or m/s2) overfora
the 0.2kHz & 1kHz band is measured at each point.

Condition-3 (2 Trains):

Table 26 Analysis results for the Vibration Simulation
Location Acceleration Transientm/s?20O-P | Acceleration Rmsm/s 2rms

Point (5) El Mansoura 230.48 5.634

Point 5 El Mansoura:
ElMansoura Tr1 - Horizontal - LonaTWfm Acc 1000 Hz

£ 800 00 0 %00
e

- O/All 0.02883 M RMS
ElMansoura Tr1 - Horizontal - LongTWim Acc 1000 Hz
VAl 0,02883 ms® RMS

True pk-pk 0.09929 g
Crest Factor 16.886

4 e 4
. T

-
—y

———

S

)
seca

QIAIl 002883 V' RMS

. : : ; _
The First graph (the cross bar represents tricones in hertz frequkadmwitudinal bar represents the
value of vibrations in meters per second squared).
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Second graph (cross bar represents the temguedentation of an event in secends longitudinal
bar represents Acceleration (g or m/s2) overall value for the 0.2kHz & 1kHz band is measured at each
point.
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8. ANNEXES

8.1 Annex (1): Photo Documentationfor Ambient Noise Levels

Point (1) EI Ragddya Station

Point (2) Mahlet Rawh Station

Point (3) EI Mahala EIl Kobra Station

Photo Gallery for Ambient Noise Levels
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Photo Gallery for Ambient Noise Levels

Point (4) Samannoud Station

Point (5) EI Mansoura Station

Point (6) Battra Station

Point (7) SherbineStation
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Photo Gallery for Ambient Noise Levels

Point (8) Ras Al Khaleej Station

Point (9) Taftish Kafr Saad Station

Point (10) Damietta Station
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8.2 Annex (3): Photo Documentationfor Spot Vibration measurements

Photo Gallery for the spot vibration measurements
SN\
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Photo Gallery for the spot vibration measurements

8.3 Annex (4): Equipment Calibration Certificates

8.3.1 Ambient Noise MeasurementsDevice

Instrumentation:

All the instruments are manufactured Bevice Bruel & Kjaer (B&K) Modular Precision Sound
Analyzer Type 2238, 1 Device Bruel & KjaeK()B&odular Precision Sound Analyzer Type 2245
the worldobds | eading company i n noise measur

Two main instruments were used in the measurements:
0 Modular Precision Sound Analyzer Type 328&l Number is 2326236

0 Modular PrecisioBound Analyzer Type 223&rial Number 8245100416
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I cauerare

(Y sYSTEM MENU

@ opavariLes

X% SETUP MENU

acdl  RANGE

' PAUSE/CONTINVE
MEASUREMENT RESULTS

RESET BUTTON
SELECT

. BACKLIGHT

>0 Y =

[ CANCEL

Modular Precision Sound Analyzer Type 2238 sound level meter

A

A

The instruments are calibrated using B&K Sound Level Calibrator Type 4231, whicl
produces a reference sound of 94 dB the calibimapenformed for the microphones and
the instruments before and after each group of readings.

The microphones are mounted on Tripods Type UA0801 at a height of 1.2 meters from th
ground surface.

Standards:

The instruments conform to:

D> D> > > > D> D> D

IEC651 (1979) an&C804 (1985) Type 2;

ANSI S1.4 (1983) and draft S1.43 (1992) Type 2;

BS 5969 and BS 6698 Type 1.

Instrumentations for Vibration measurements

Data Collector Systefin 2526 Series

Data Collector Type 2526 MK2

Intrinsically Safe Data Collector Type 2526E

Balancing Program Type 7111

Field Analysis & Balancing (FAB) Program Type 7112

The 2250 is equipped with suitable software for RT calculations.

36



Altaknyia

Development-Training-Consultancy|

P “ | . wew 1810 8 g s
/{{f( f\, LT} | .‘._’.‘ N B Tl L ) Ty XL - NN,
OELIA COMPARNY FOR ELELTRONICS
Date: 20-02-2020
Ref: 10/2020
Calibration Certificate
We here by certify that the Following Sound Level Analyzers
L TYPE l SIN |
2238 2326236
Were calibrated in our workshop using Multi-Function Acoustic Calibrator Type
4231 according to the supplier’s standard procedure for calibration.
Calibration Date: 20/2/2020
Next Calibration 19/02/2021
Dir%ﬁeneml
ohamea Moustafa Omar
VAN s dtd  VAAVLO VIOV oA D (onlaroshd -Tased TAY s wicrmr BnalaH 0D b ronit) dut da M T
WKL Shabdd Abdet Moaeim [afer S0, Almaza - Calrg, Egypt ( PO.Box: 2282 Fl Hoila - ¥igd ALE ) Tels 24189665 - 24199053 Vs 241508

Mahlle: 0162800355 Eanalls oy g.com
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B&K 2245 Sound Level Meter with Enviro Noise Partner

B&K 2245 Sound Level Meter with Enviro Noise Partner is a complete solution for environmental nois
measurements.

Whether you are a complete novice, occasional user or an acousticdsprudiistes all you need is a
simple sound level meteone thatprovides you with reliable, accurate results without all the fuss. That is
what B&K 2245 delivers.

This robust, class 1 sound level meter puts functionality, -eaeeaofl versatility into the palm of your
hand together with the reliability and confidethat is ensured with the Bruel & Kjger brand.

Features

Single measurement ranged 1861 dB(A) from noise floor to maximum level
Frequency rang e: 6 820 kHz

1/1- or 1/3-octave band frequency analysis

Logging of all stored parameters for interdadvn to 1 second

24-bit compressed MP3 audio recording

16 GB internal storage

Markers to isolate sounds (for example, removing a barking dog or picking out the moment wher
sound source is operating)

Checklists to ensure each step is completed tdoggréguirements

Automatic measurement transfer to network storage for backup and analysis
Robust design for both indoor and outdoor measurements

Wireless connectivity for remote control of measurements

= =4 4 -4 -8 -5 -9

= =4 4 A

190051

Hassle-free Licencing

Each B & 2245 licence is installed in the instrument, enabling measurement functions on the instrume
and administering connections to licenced mobile apps apdogessing in the PC apps.

This means there are no licence files to install on the PC, amdjles.ddobile and desktop apps can be
freely downloaded and installed on any iPhone and PC, and measurements made with embedded lice
can be edited by the desktop app on any PC, forever.

38






Altabknuia

RSTITUTION

De\.relopment—Training-ConsuItancy|

8.3.2 Ambient Air Quality Measurements Device

TSP, PMy, SQ, NO, and CO Brand:
(1) Sensidyne Gilian Abatement Air Sampling Pump Starter Kit
(2) MSA Personal Pump

Model number: BDAI Picture:

Calibration:

Assessment of sulfur dioxide TSP, SO2, NO2, PM10 and CO and its analysis by locally and internatior
approved chemical methods.

Stepby-Step Calibration Instructions:

1.
2. Insert 9v. battery, observing correct terminal orientation.

3.

4. Unscrew charcoal tube holder and insert absorber tube. Make sure the right lengtiisaidezlder

2

7.

9

Slide front cover upwards, to stop, by applying thumb pressure to cover andipwsindsy
SIl'ide front cover downward to stop, reveal.

for the specific tube used. Screw tube holder down to stop, to avoid leaking.
Connect nipple on end of holder to bubble flow device.
Turn on pump with on/off switch.

Follow instructions provided with bubble flow meter to generate bulsde.r8quired flow with
screwdriver provided. Turning the potentiometer

clockwise increases flow.

10. Turn off the pump.
11.Disconnect hose to bubble flow meter.
12.Remove nipple on end of charcoal tube holder before sampling.

Calibration Tools:

Specter can pvale the following instrument for setting pump (BFM Pocket Bubble Flow Meter)
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Certificate of Factor Service
SRAE

Customer: TECHNO MASTER Certificate #: 6638462
RMA #:
Instrument:
Manufactarer: RAE Systems Please read TN-148 regarding
Model Namber: PGM7320 calibration intervals
Serial Number: 592-903428 TN-148 is located at
Last Service: 14/6/2019 WWW.raesystems.com
Next Service: 14/6/2020
Calibration Results:
. Zero Span N
Concentration  Unit Reading Reading Gas Ref.
VOC  Isobutylene 100 ppm 0 100 709927-24
Choose an %

LEL Methane foo LEL
Oxygen N/A N/A %
Toxic 1 N/A N/A ppm
Toxic 2 N/A NA ppm
Toxic 3 N/A N/A ppm
Toxic 4 N/A N/A ppm

Pump flow rate at calibration: 350 cc/min

Calibration Equipment list:
Instrument number:

Fluke Multi-meter Choose an item.

Power Supply Choose an item.

=
——, S YSTEmMS

T T REA SYSTEMS EUROPE APS JLT Branch
B \ OFFICE NO. 409, THE PALLADIUM,

Jgg_s oH JUMEIRAH LAKES TOWERS. DUBAI
N i oleasl Tel: +97144405949 Fax: +97444405949
\n\-» .I. - e i

RAE Systems certifies that the instrument specified herein has passed calibration
using calibration gases and procedures which are traceable to NIST standards.
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8.3.3 Vibration Spot Measurements Device

COMPASSMonitoring Systemd Type 3540

ComputerizedPrediction Analysis &&afetySystem Version 6.x and higher

@ Briiel & Kjzer Vibro

% 1
2 ~F -4 h i 4

")“)’H i il'w;’:,

USES:

A

A

A

Fully automatic and integrated system for the protective, predictive, and performance monitoring
rotating machinery

Piston roddrop monitoring of reciprocating machinery

Complements existing monitoring systems with the addition of predecfimaimance monitoring,
high speed communications, centralised data storage, access and display at multiple locations

Detailed, diagnostic analysis of machine faults

FEATURES:

A

A

Powerful, comprehensive monitoring system for continuoliagpand intermittent (eine and
off-line) measurements with identical processing, analysis and display from a common database

Modular system with flexibility to optimally meet individudicappns, and which is easily
expandable to meet growing requirements

Adaptive Monitoring Strategy (AMS) maximises sensitivity by automatically adapting the monitori
system to different operating conditions

Innovative data compression provides ragdss to significant values with 0.1s resolution within
measurements spanning 30 years

Digital Signal Processing (DSP) provides effective, detailed monitoring necessary for the earl
recognition of small changes, and allows rapid variations in mgpstratiegy for specific operating
modes, e.g. ramp, running, coast down

Based on the most progressive industry standards for easy upgrading, flexibility, and all of the ben
of a multi-user, multtasking environment
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A Total plantwide system integgion with flexible interfacing solutions that include RS232, LAN,
Modbus, and relay outputs

A Dial-up capability for remote monitoring
A Automatic selfesting gives high system reliability

A Versatile automatic monitoring functions, andfusedly inteface give high performance at low
operational costs

& ol sesislll_sd.as, b
= DCIE %
DELTA COMPANY FOR ELECTRONICS

20/8/2020 -: g\

O _wilra 54

id g 3 laay Cuald Ll BRUEL & KJAER A4S d e31S 5 <l g 51N Uila 4 )8 agda
AS guda gal) Ja g pdll Wada 3 pilacal) Caali 28 g ASDlaidias MalS 1740695 Jeulesa 2526 )k <l ) 35aY)
-1k LS Gl g LlS ga J8 (e

.4294 B _laall 323 g aladlinly Jilsl) g Guaal) Jaldi Jalsily jlgad) 3 plaa Y

Mode Standard reading Actual reading
Acceleration 10 m/s®> £3% 10 m/s?
Velocity 10 mm/s +3% 10 mm/s

WB 1292 8 LN a4l 95 3aa gl) aladiuly L g a<l) jlgad) 3 jilaa ¥

Mode Input Signal Standard reading | Actual reading |
Acceleration 100 mV at 500 Hz 160 db 160.5 db
Acceleration 10 mV at 500 Hz 140 db 140.5 db
Acceleration 1 mV at500 Hz 120 db 120.5 db
Velocity 100 mV at 500 Hz 150 db 150 db
Velocity 100 mV at 2 KHz 138 db 138 db

99% AN Ay s Alglad) Sie) AN e

Al Ga LS ale Baal Ay sl B_laall ol Lale dllly Lia Salg-di 53a 4

&ﬂ’:@#—h
———— e

St Lada/ putiga

YEVAATNE : Lusmld YEVAATLO.YEVARWOY : 0aa i ( wderesda byl YAAY : o o) 3yalall _Alsll - asls aail! de angldl ST
31 El Shahid Abdel Moneim Hafez St., Almaza - Caire, Egypt { P.O.Box: 2882 El Horia - Heliopolis ) Tel.: 24189605 - 24199053 Fax: 24180964
Mohile: 0168808555 E-mail: dce@dce-eg.com
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8.3.4 Vibration Simulation MeasurementsDevice
The complete fourhannel vibration analysis package

¢ mmtest

The vb8® analyzer is a uniquely sophisticated and festkesl instrument that remains intuitive
operation and flexible enough to suit every level of vibration analysis, from novice through to expert.

The Ascent® software included contains the collective experience of over 25 years ofiepibert in

machine fault analysis.

1

2.

3.

. Users with no prior expence or without a previously recorded vibration history can now establish
a measurement program utilizing proven baseline values from ISO standards and The Prov

Method from Technical Associates.

Experienced users can now generate meaningful spantiadands automatically rather than just

relying on basic overall alarms or spectral band guesswork.
Veteran analysts can now objectively evaluate and compare their findings agdested ame
proven historical foundation.

Key features
Ascent® Legel 2 software:

1 Fully automated measurement parameter and alarm setups based on The Provéonviethod

Technical Associates

1 1SO 2372 and 10816 standards Enhanced instrument functionality:

1 4 channel simultaneous recordings

1 Triaxenabled

1 12 800 lines FFT m@sition

1 80 kHz Fmax

1 1GB memory Virtually unlimited spectra storage

1 Modal Impact Testing & Cross Channel Spectrum (ODS)

1 Ability to export data in Universal File Format

1 (UFF) for additional analysis in ODS software such as Vibrant Technology ME'scope

1 Support for acceleration, velocity, displacementpoDg@led, current and voltage output sensors
1 Simultaneous acquisiti®2 plane balancing with up to 4 sensors

TUni que Commtest 6PackE recording system
1 Numeric parameter input via keypad with Ascent® &meh@larm capability

1 Option to add Flex features like Remote Comms-Ei Wi

1 Cable Test mode

1 Upgradable Proflash system and free firmware updates for 5 years
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604/ 0.6 mm/scc
: 60 4/« 0.6 mm/see
)82 60 44 0.6 mm/sec
S9.82 60 21 0.6 mm/sec
P 100Her sensor awnstlivily IOO.‘qpylg-- —_—
100 117, 0.3884 V AC, 5V DC offset

Te Information

gnt  Manufacturer bl el Serial ¥ Firmware Cal Doe
360 88870 1.05 19 March 2020

Stanford Research Systems
ithley Instruments Ing EL 2000 0579112 A06/A02 25 June 2020
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