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1 Introduction

This report is a summary of the environmental conditions recorded at the Gullfaks C platform

during 1995. The data has been recorded by Statoil a/s’, the operator of the Gullfaks field.

Oceanographic and meteorological data has been measured since November 1989 at Gullfaks i
C giving information of the environmental conditions the platform are influenced by. The 1
regularity of the recording system was variable in the beginning. The data reported from the i
platform were in periods actually measured at platform Stafjord A. The storing system for

the instrumental data was operational in November 1990 but December 1990 is the first one

with data coverage near 100 %. Until December 1992 the EMS system archived hourly values

and data was transferred to DNMI in the data format DF005. In December 1992 the format

‘was changed to DF015 and later to DF022. From December values are recorded each 20

minute. ‘ '
The collection of environmental data related to the oil activity is specified in the "Acts,
regulations and provisions for the petroleum activities" issued by the Norwegian Petroleum

Directorate.

The environmental data are collected in order to :

o Judge the safety of the installations
. Determine the long-term effects of the environment on the structures
. Improve construction requirements

. Help to plan field operations.

Three hourly weather reports are produced routinely and submitted to DNMI in the form of a
coded message (SYNOP/SHIP message). The SHIP messages are importent for the weather
forecasting system. The three hourly weather reports are also stored at DNMI ih the general
archive serving climatological purposes. -

At Gullfaks C the complete set of parameters available in the EMS are stored each 20

minute. Each month these data are retrieved from the system and copied to a streamer tape.
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The streamer tape is sent to MIROS a/s where the data are checked. Quality controlled data
are on 2 monthly basis sent to DNMI together with a report. The parameters available in the
complete DF022 format is given in Appendix A.

The data controlled by MIROS a/s are the basis for this annual synthesis report.
It is an established practice that the first permanent platform in a new area is instrumented to
record the environmental conditions. In the Statfjord/Gullfaks region this responsibility was
first given to the platform Statfjord A. From this site measurements started in 1978. The
reporting of environmental data from the area was transferred to the platform Gullfaks C in

November 1989. Gullfaks C was from this time established as an operational centre for the

helicopter traffic of the area.

2 The data collecting system (GFC-EMS)

2.1 Instrumentation

The EMS is delivered by MIROS A/S and all parameters regarding waves are measured by a
MIROS wave radar. The meteorological parameters are measured by instruments from other
firms. The different instruments are interfaced to the EMS with an exception for the sea
temperature. This parameter is measured by personnel on board the stand by vessel each 3

hour and reported to the platform.

The main environmetal parameters are mesured with the following sensors :

WIND SENSORS

Manufacturer Vaisala

Type Wind speed and wind direction sensors

Model WAA 15 and WAW 15

Range 0-75 m/s 0-360 °

Location B Top of derrick 142.5 m above mean seal. ( SHIP message)
Location A Top of antenna tower 99 m above mean sea 1. (METAR)
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AIR TEMPERATURE SENSOR
Manufacturer Vaisala
Type Platinum Resistance Element
Model DTS 12
Range -100 - +100 °C
Location Top of the module LQ-L13 73 m above mean sea 1.
AIR HUMIDITY SENSOR
Manufacturer Vaisala
Type Humicap
Model HMP 30U
Range 0-100 % RH
Location Top of the module LQ-L13 73 m above mean sea .
AIR PRESSURE SENSOR
Manufacturer Vaisala
Type Vaisala aneroid
Model PA 21
Range
Locbation 77.5 m above mean sea l.
WAVE SENSOR
Manufacturer MIROS a/s
Type MIROS Wave Radar
Model - SH-001/03, CP-6506.
Location SW corner of the platform 69 m above mean sea 1.
Range Max. wave height | 0-40 m |
Signif. wave height 0-20 m
Period, mean and peak 3;30 s
Direction, mean 0-360 °
Direction, spread 15-90°
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2.2 Performance and data coverage

The data coverage in 1995 for the main parameters are given in table 2.1. As mentioned
above, the sea temperature (Tw) is measured by the personnel of the stand by vessel and

reported from Gullfaks C to DNMI on a 3 hourly basis in the SHIP message. The data

coverage is near 100 % throughout the year for this parameter. All the other parameters are
logged in the GFC-EMS system each 20 minute. The data coverage for these parameters vary

through the year. This is especially so for the wave parameters.

In March the wave radar was out of order from the 19 until the 31 explaining the low
data coverage for the wave data for this month. In some periods of May , August and
September, the wave data is missing due to very low wind speed resulting in the absence of
capillary waves which is ‘anecessity for the wave radar measurements.

The logged data are copied from the EMS compﬁter to a streamer tapé each month.
Unfortunately, an error has existed in the copying routine resulting in loss of data. In June
most of the data was lost and the data coverage is also especially low in July and November
due to the same reason.

On January 1 one of the situations with most severe weather conditions of the year
occurred. The situation is described below. Unfortunately the logged data was lost due to the

error in the copying routine mentioned above. The three hourly SHIP data are thus used when

describing this situation.

Table 2.1 Data coverage in percent for the main parameters at Gull]‘ak& c in 1 995.'

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR
T 95 100 965 973 90 144 66,1 976 996 99,1 414 994 832 -
Tw 94 996 984 983 964 963 100 992 988 99,6 100 9'9,6.-.4 98,3
HmO 948 998 - 585 967 849 142 642 913 892 956 ~ 41 99 715

FE 95 100 992 973 903 144 661 976 996 92 414 100 . 828
FG 95 100 992 973 903 144 661 97.6 996 92 414 999 828
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3. Special weather events in 1995

In the period 1980-1994 there are about 12 events recorded in the Statfj ord/Gulifaks area
where the significant wave height was 10 m or higher. The criterion "significant wave height
>= 10 m" has been applied to determine weather events of some interest. In 1995 there are 6
different situations where the criterion is fulfilled. This is the highest number of events of this
kind for a single year in the record.

January 1995 started with the passing of a strong depression. At 12 UTC the

depression centre was situated over Southern Sweden. Between the depression and a ridge
west of Ireland -Iceland a very strong northerly wind field was created. The wind resulted in
significant wave heighfs above 10 m. The weafher map valid for 12 UTC January 1 is
presented in figure 3.1. Unfortunately the detailed data are missing on thlS occasion. Our
source of information is therefore the 3 hourly data transmitted to DNMI as SHIP messages
in real time. Wind speed and significant wave height are plotted in figure 3.2. Conditions
were favourable for wave heights to increase southward in the North Sea in this situation. At
Ekofisk significant wave height of 11.8 m was measured by ‘a Datawell wave rider buoy.

On the fifth of January another atmospheric situation created very high sea at Gullfaks
C. In this situation, as can be seen in figure 3.3 a high pressure centre was located over
Estonia and a deep depression was approaching from West creating very strong southerly
wind in the Gullfaks area. Significant wave height reached 11.9 m in this situaﬁon .

Details about wind speed and significant wave height are plotted in figure 3.4 for the
whole month of January. As can be seen from the plot the significant wave helght are above
10 m at both 18 and 20. The weather map for the 18 is glven in figure 3.5 showing weather

conditions very similar to those of January 5.

The highest wind speed was measured on J anuary 31 when the wind speed increased
from 1.3 m/s to 30.1 m/s in 18 hour. Again a depression is approaching from west creating a
very strong south westerly wind field as can be seen in figure 3.6. About 13 UTC on the 31
significant wave height was 12.6 m at Gullfaks C. |

The last situation in 1995 fulfilling the criterion is from March 11 when mgmfxcant
wave height arose to 10.1 m about 12 UTC. The weather conditions on this occasion are very

similar to those of January 3.
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Figure 3.1 Weather map valid for 12 UTC January 1, 1995.
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Figure 3.2 Wind speed and significant wave height January 1, 1995.
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Figure 3.3 Weather map valid for 12 UTC January 5, 1995.
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Figure 3.4 Wind speed and sigriiﬁcant wave height each 20 minute in January 1995.
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- Figure 3.5 Weather map valid for 12 UTC January 18, 1995.

Figure 3.6 Weather map valid for 12 UTC January 31, 1995.
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4. Results

4.1  Climatological summary Gullfaks C 1995

A short summary of the main parameters measured at Gullfaks C is presented in table 4.1.

The parameters presented are listed below.

T = Air temperature measured 73 m a.m.s.level
Tw = Sea temperature measured by the stand by vessel
U = Air humidity in %

QFF = Air pressure measured 77,5 m above m.s.l. reduced to m.s.1.
HmO = Estimate of significant wave height
Hmax = Estimate of maximum wave height

FF = Wind speed (10 min mean) measured in top-of derrick (142 m) and reduced to reference level 10 m a.m.s.level
FX =Maximum wind speed (10 min mean) ... '

FG = Gust wind speed ( 3 sec mean) measured in top of derrick (142 m) and reduced to reference level 10 m a.m.s.level

The reduction coefficient applied both for FF, FX and FG in the GFC-EMS is : x=(10/142)**0. 13=.708

The reduction coefficient for the gust wind speed (FG) taken equal to the reduction to th 10
min mean wind speed (FF) is not correct. In most cases this will give a to high reduction. The
reason that this is not changed is not to introduce inhomogeneities in the archive. It is easy to
reconstruct the measured value in the derrick 142 m a.m.s.1. and give ita more correct
treatment when needed.

The parameters are stored each 20 minute in the existing system at Gullfax C. The 10
min mean wind speed (FF) represents the last 10 min of the 20 min period. The maximum of
the 10 min mean may have occurred in the period not presented. The maximum 10 min mean
of the wind speed (FX) is recorded independently and updated each 3 hdur. As can be seen of

the table the maximum of FX is thus >= the maximum of FF.
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Table 4.1 Summary of the main parameters measured at Gullfaks C in 1995.

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Y.

T

Max 8.8 8 8 8.7 128 131 158 174 193 134 10.1 9.8 19.3
Mean 4.7 3.7 3.6 4.7 66 101 128 126 125 9.8 7.6 43 7.4
Min -1 -35 3.8 2.1 0.7 8.5 8.9 8.8 43 3.8 2.1 -3.9 -3.9
Cover. 95 100 965 973 90 144 661 976 99.6 99.1 414 994 83.2
Tw ,

Max 9 8.2 8 7.8 8.7 12.8 14.1 142 146 11.2 9.9 9.6 14.6
Mean 8.5 7.8 7.7 7.2 7.7 10.1 12.3 133 132 105 94 8.8 97
Min 7.7 6.8 6.9 6.1 6.2 8 11 123 108 9.6 1.5 6.5 6.1
Cover. 94 996 984 983 964 963 100 99.2 988 99.6 100 996 983
U

Max 100 100 100 100 100 100 100 100 100 98 97 99 100
Mean 79 81 82 78 83 83 92 94 82 86 87 74 83
Min 47 42 45 41 26 52 56 61 25 58 48. 44 25
Cover. 95 100 965 973 763 144 592 929 988 99.1 414 994 809
QFF _

Max 1028.6 1018.9 1029.8 1033.2 1024.7 1034.2 1023.8 1026.7 1027 1024.9 1029.2 1044.9 1044.9
Mean 098 990.6 997.9 1013 1013.6 1022.8 1012.3 1017.8 1009 1006.4 1011.1 1020.9 1008.3
Min 068.6 9602 964.2 988.7 1001.5 1016.3 998.1 9915 979.9 9849 9869 996.1 9602
Cover. 944 988 955 964 899 144 66.1 97.2 99 9084 413 982 825
HmoO

Max 13.3 7.3 10.1 6.1 4.6 1.7 34 32 1718 79 6 74 13.3
Mean 5.1 3.8 3.5 2.8 1.8 1.1 1.4 14 22 34 29 29 2.8
Min 1.2 1 0.1 0.6 0.5 0.6 04 04 0.6 1 09 1.05 0.1

Cover. 948 998 585 967 849 142 642 913 892 956 41 99 775

Max 207 116 157 9.6 73 2.8 55 52 123 126 96 117 207
Mean 3 6.1 55 4.4 2.9 1.7 24 23 36 54 4.6 4.6 4.5
Min 2 1.6 0.2 1 0.9 0.9 0.7 07 09 1.6 1.5 1.7 0.2

Cover. 948 998 585 967 847 142 642 912 892 956 41 99 775

Max 30.1 227 244 2041 169 9.7 14 136 231 219 182 196 30.1
Mean 12.7 102 109 8.3 7.4 52 6.7 6 67 106 8.5 7.4 8.7
Min 0.4 0.6 0.4 04 0.1 2 0 0 0 0 0.2 0 0
Cover. 95 100 992 973 903 144 661 976 99.6 92 414 100 82.8
FX |

Max 308 227 247 211 172 101 143 14 232 224 185 197 308
Cover. 95 100 992 973 903 144 661 976 99.6 92 414 100 828
FG | ‘ o

Max 34 266 215 23 18.4 11 151 154 26.1 25.6} 21.1 218 34
Mean 14.5 11.8 12.5 9.5 8.4 6.1 7.3 68 75 11.8 9.5 8.8 99
Min 0.9 1.3 1.1 09 0.6 2.3 0.1 0 06 0.1 0.6 0 0
Cover. 95 100 992 973 903 144 661 97.6 99.6 92 414 999 3828
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4,2  Frequency tables wind speed/wind direction

The computations are based on data for the period 1993-1995. The reason for this is the
change.in storing frequency from December 1992. Until November 1992 only hourly values
are available. From December 1992 measurements exist each 20 minute. To analyse the
complete series from December 1990 - December 1995 we had to reduce the data set to hourly

values for the period after December 1992.

In this report we have considered it more apropriate to use the complete data set stored
after December 1992.
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4.3  Frequency tables wave height/wave period (HmOfI‘ P)

The computations are based on data for the period 1993-1995. The reason for this is the
change in storing frequency from December 1992. Until November 1992 only hourly values
are available. From December 1992 measurements exist each 20 minute. To analyse the
complete series from December 1990 - December 1995 we had to reduce the data set to hourly

values for the period after December 1992.

In this report we have considered it more apropriate to use the complete data set stored
after December 1992.

EMS-GULLFAKS C
Annual Synthesis/Analysis 1995
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5. Computation of 10-100 year estimates

5.1 10-100 year estimates of the wind speed based on the 10 m level

EMS-GULLFAKS C
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L L 1 1 1 1 1 1 1 1 1 i 1 1 A 00999999
‘V/ L 0.99939
y - 0.9999
Lo

/ .999
' 0.99

Probob L Lty of non—exceedance

o
/// 0.70
0.60
// 0.50
0.40

+ 0.20
/ 0. 10
s T 1 ¥ 1 T T T T T L T 1 1 1 OIOS

3. 5. 10. 20. 40.
: Wind speed (m/s)

MODEL DISTRIBUTION: ESTIMATED EXTREMES:
"RETURN" PERIOD VALUE
WE |IBULL parometers: - years - - m/s -
Shape {.816 1.0 28.3
Scale 8.703 5.0 31.2
Location {.008 25. 33.9
100. 26. 1
Estuwmated using: Duration of exceedance:
Method of Moments 2.0 hours
OBSERVED DISTRIBUTION: GENERAL INFORMATION® .
Meon value 8.74 No. of data T 63224
Std. devigtion 4.41]1 | No. of undep. data: 580
Skewness 0.77
GULLFAKS C 1993-1935 F IGURE
Wund speed measuren tn top of
derr ck reduced to 10 m a.m.s.l. 5u1
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5.2 10-100 year estimates of the wave height based on data from MIROS wave radar
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1 1 1 IS | L4183 st 1 L ' PR B [ B B BE A ¢ 0.999999
/

j?/ :0.99999
0.9989

0.939

f’g-

P 0.9
# 0.80
f L3.70

/*/ : '_o.eo
0.50

/ L0.40

Probab Lty of non-exceedance

+
0.10
T 13 4 T T 1 T 1 71T 1T rvid T T T T T I T rrvrrvriy O-OS
.2 .5 1. 2. 5. 10. 20.
Signtf caont wave height (m)
MODEL DISTRIBUTION: ESTIMATED EXTREMES:
"RETURN" PERIOD VALUE
WE IBULL porameters: - years - -m -
Shape 1.507 1.0 11.8
Scale 2.864 5.0 15.3
Location 0.445 25. 14.7
100. : 15.8
Estumated usiung: Duration of exceedance:
Method of Moments 3.0 hours
OBSERVED DISTRIBUTION: GENERAL INFORMATION:
Mean value 3.03 No. of dato 1 48802
Std. deviation 1.75 No. of wndep. data: 447
Skewness 1.06
GULLFAKS C 1993-1995 F IGURE
Dato from MIROS wove radar
DNMI 5n2
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Appendix A

Complete set of parameters available in the format DF022.
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B 1 o ¢ k Parameter

~Navn -Par -nr -kode Navn Observasjons Middl Enhet Merknad
nr sted tid tid e

WR1-031 01 07 VARn Variance of surface elevation m*m Ref. to Point Spectrum

WR1-031 02 08 HmO Significant Wave Height m

WR1-031 03 09 Tpl Peak Period s of Point Spectrum

WR1-031 04 10 SDpl Peak Spectral Density m*m/Hz of Point Spectrum

WR1-031 05 11 Dpl Peak Direction corresponding to Sppl deg

WR1-031 06 12 Dml Mean Direction corresponding to SDpl deg

WR1-031 07 13 SPR1 Spread corresponding to SDpl deg Around the Mean

WR1-031 08 14 H2 Wave Height corresp. to Secondary peak m

WR1-031 09 15 Tp2 period of Secondary Peak s

WR1-031 10 16 SDp2 Secondary Peak Spectral Density m*m/Hz

WR1-031: 11 17 Dp2 peak Direction of Secondary Peak deg

WR1-031 12 18 Dm2 Mean Direction of Secondary Peak deg

WR1-031 13 19 SPR2 Spread corresponding to SDp2 deg Around the Mean

WR1-031 14 20 Dpt Total energy Peak Direction deg

WR1-031 15 21 Dmt Total energy Mean Direction deg

WR1-031 16 22 SPRt Total energy Directional Spread deg Around the Mean

WR1-031 17 23 Tz Mean Zero Upcrossing Period E

WR1-031 18 24 Tav Mean Period s

WR1-031 19 25 CM Current Magnitude m/s strim

WR1-031 20 26 CD Current Direction deg str|m

WR1-031 21 27 CE East component of Current velocity m/s strim

WR1-031 22 2B CN North component of Current velocity m/s strim

WR1-031 23 29 SPRc Current Spread m/s strim

WR1-031 24 30 Hmax Maximum Wave height m

WR1-031 25 31 Ts significant Wave Period s

WR1-031 26 32 Tmax Maximum Wave Period s

WR1-031 27 33 HTmax Wave height of Maximum Wave Period m

WR1-031 28 34 THmax Wave Period of Maximum Wave height s

WR1-031 29 35 not used

WR1-031 30 36 not used

ST1-002 01 38 Tewl Seawater Temperature deg

ST2-002 01 40 Tew2 Seawater Temperature deg

WL1-002 01 42 Hwl Water level ten min. average m

WwL2-002 01 44 Hw2 Water level ten min. average m

WIA-015 01 46 DifWsaSpeed pDifference n/s

WIA-015 02 47 DifWdaDirection Difference deg

WIA-015 03 48 Mwmla Min. Gust Last 2 min m/s

WIA-015 04 49 Mwala Aver. Speed Last 2 min m/s

WIA-015 05 50 Mwpla Max. Gust Last 2 min m/s

WIA-015 06 51 Dwmla Min. Direction Last 2 min deg

WIA-015 07 52 Dwala Aver. Direction Last 2 min deg

WIA-015 08 53 Dwpla Max. Direction Last 2 min deg

WIA-015 09 54 Mwm2a Min. Gust Last 10 min reduced 10 m m/s

WIA-015 10 55 MwaZa Aver. Speed Last 10 min reduced 10 m m/s

WIA-015 11 56 Mwp2a Max. Gust Last 10 min reduced 10 m m/s

WIA-015 12 57 Dwm2a Min. Direction Last 10 min deg

WIA-015 13 58 Dwa2a Aver. Direction Last 10 min deg

WIA-015 14 59 Dwp2a Max. Direction Last 10 min deg

WIB-015 01 61 DifWsaSpeed pifference m/s

WIB-015 02 62 DifwWdaDirection Difference deg

WIB-015 03 63 Mwmlb Min. Gust Last 2 min m/s

WIB-015 04 64 Mwalb Aver. Speed Last 2 min m/s

WIB-015 05 65 Mwplb Max. Gust Last 2 min m/s

WIB-015 06 66 Dwmlb Min. Direction Last 2 min deg

WIB-015 07 67 Dwalb Aver. Direction Last 2 min : deg

WIB-015 08 68 Dwplb Max. Direction Last 2 min deg

WIB-015 09 69 Mwm2zb Min. Gust Last 10 min reduced 10 m m/s

WIB-015 10 70 Mwa2b Aver. Speed Last 10 min reduced 10 m m/s

WIB-015 11 71 Mwp2b Max. Gust Last 10 min reduced i0m m/s

WIB-01% 12 72 Dwm2b Min. Direction Last 10 min deg

WIB-015 13 73 Dwa2b Aver. Direction Last 10 min deg

WIB-015 14 74 Dwp2b Max. Direction Last 10 min deg

TH1-009 01 76 Teal Air Temperature 1 min. mean 70 m 1 min deg

TH1-009 02 77 Tedl Dewpoint Temp. 1 min. mean 70 m 1 min deg

TH1-009 03 78 Hual Air Humidity 1 min. mean 70 m 1 min %RH

TH1-009 04 79 Pall Air Pressure at sensor 1 min. mean 70 m 1 min hPa

TH1-009 05 80 Pa2l Air Pressure QFE 1 min. mean 80 m 1 min hPa ONH

TH1-00% 06 81 Pa3l Air Pressure ONH 1 min. mean 00 m 1 min hPa QFE

TH1~009 07 B2 Padl Air Pressure QOFF 1 min. mean 00 m 1 min hPa QFF

TH1-009 08 83 Pa5l1 Air Pressure 3 Hour Trend 00 m 1 min hPa

TH2-009 01 85 Tea2 Air Temperature 1 min. mean 70 m 1 min deg

TH2-009 02 86 Ted2 Dewpoint Temp. 1 min. mean 70 m 1 min deg

TH2-009 03 87 Hua2 Air Humidity 1 min. mean . 70 m 1 min %RH

TH2-009 04 88 Pal2 Air Pressure at sensor 1 min. mean 70 m 1 min hPa

TH2-009 05 89 Pa22 Air Pressure QFE 1 min. mean 80 m 1 min hPa ONH

TH2-009 06 90 Pa32 Air Pressure QNH 1 min. mean 00 m 1 min hPa QFE

TH2-009 07 91 Pad2 Air Pressure QFF 1 min. mean 00 m 1 min hPa QFF

TH2-009 08 92 Pa52 Air Pressure 3 Hour Trend Wm -1 min hPa

CL1-005 01 94 Hecll Cloud Level 1 (lowest cloud) m

CL1-005 02 95 He2l Cloud Level 2 m
CL1-005 03 96 Hc3l <Cloud Level 3 m
CL1-005 04 97 Hvil Vertical visibility m
VIL-002 01 99 Lvll Horisontal Visibility m
PT1-002 01 101 Hrll precipitation last fixed 3 hours m

MR1-005 01 103 Mwpp3lMax Gust last fixed 3 hours m/s
MR1-005 02 104 Uwpp3lUTC time for parameter 103 h:m
MR1-005 03 105 Mwap3lMax Average speed last fixed 3 hours n/s
MR1-005 04 106 Uwap31UTC time for parameter 105 h:m
MR2-005 01 108 Mwpp6lMax Gust last fixed 6 hours m/s
MR2-005 02 109 Uwpp6lUTC time for parameter 108 h:m
MR2-005 03 110 Mwap6lMax Average speed last fixed 6 hours m/s
MR2-005 04 111 Uwap6lUTC time for parameter 110 h:m
WS1-248 01 154 Observation direction spectrum 1 deg
WS1-248 02 155 Configuration parameter deg
WS1-248 03 156 Spectral Density (point 1,direct.l) m*m/Hz
WS1-248 04 157 Spectral Density (point 2,direct.l) m*m/Hz
WS1-248 248 401 Spectral Density {point 41,direct.6) m*m/Hz
cv1-007 01 403 ffddl Current Speed, Direction 1 m/s

cvV1-007 02 404 £fdd2 Curxent Speed, Direction 2
cV1-007 03 405 f£4d3 Current speed, Direction 3
CV1i-007 04 406 ££dd4 Current speed, Direction 4 m/s
cv1-007 05 407 ffdd5 Current speed, Direction 5
6

CvV1-007 06 408 ££4dé Current Speed, Direction m/s

93 ledig




