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	摘要：
中油公司計劃開發台灣海域”CFC”構造之天然氣﹐將此構造之三維震測資料進行三維重合前深度移位處理（3D pre-stack depth migration）﹐此三維震測區巳鑽探25口井﹐有些探井己有油氣發現。本項處理之目的為: (1)提供高品質資料﹐得以更清楚繪製於2.5至3.0秒或更深之儲油氣層與中新絖﹑漸新統及白堊紀地層不整合接觸情況，(2) 於垂直及水平速度梯度大之資料﹐使複雜之斷層能正確成像，(3) 正確繪製下部漸新世不整面以下之地質構造。
筆者奉派於九十一年九月二十二日啟程赴澳洲伯斯PGS公司監控品管CFC三維震測資料重合前深度移位處理工作，前後為期十四天，於十月五日返國述職。在澳洲PGS公司期間，品管三維震測資料重合前深度移位處理，決定處理參數，監控資料處理程序，以確保資料處理品質，期使複雜地質構造斷層能正確成像，得以更清楚繪製CFC地下地質構造，增加油氣蘊藏量。
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摘


要
中油公司計劃開發台灣海域”CFC”構造之天然氣﹐欲將此構造之三維震測資料進行三維重合前深度移位處理（3D pre-stack depth migration）﹐此三維震測區巳鑽探25口井﹐有些探井己有油氣發現。本項處理之目標為: （一）提供高品質資料﹐得以更清楚繪製於2.5至3.0秒或更深之儲油氣層與中新絖﹑漸新統及白堊紀地層不整合接觸情況，（二）於垂直及水平速度梯度大之資料﹐使複雜之斷層能正確成像，（三）正確繪製下部漸新世不整面以下之地質構造。
筆者奉派於九十一年九月二十二日啟程赴澳洲伯斯PGS公司監控品管CFC三維震測資料重合前深度移位處理工作，前後為期十四天，於十月五日返國述職。在澳洲PGS公司期間，品管三維震測資料重合前深度移位處理，決定處理參數，監控資料處理，以確保資料處理品質，使複雜地質構造斷層能正確成像，得以更清楚繪製CFC地下地質構造，增加油氣蘊藏量。
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壹、前   言

中油公司計劃開發台灣海域”CFC”構造之天然氣﹐欲將此構造之三維震測資料進行三維重合前深度移位處理（3D pre-stack depth migration）﹐此三維震測區巳鑽探25口井﹐有些探井己有油氣發現。本項處理之目標為: （一）提供高品質資料﹐得以更清楚繪製於2.5至3.0秒或更深之儲油氣層與中新絖﹑漸新統及白堊紀地層不整合接觸情況，（二） 於垂直及水平速度梯度大之資料﹐使複雜之斷層能正確成像，（三）正確繪製下部漸新世不整面以下之地質構造。

此項處理工作係由澳洲PGS物探公司得標，在澳洲伯斯(Perth) 進行為期200天的三維重合前深度移位處理，中油公司為了確保資料處理品質，於處理重點期間派員現場監督品管協助該項處理工作。此項處理工作概略可分三個主要處理階段，（一）前處理，此階段的主要目的是提供信號雜波比值較佳的炸點資料，清除不要的複反射及雜波，並利用最合適的技術得到較佳解析度，（二）深度速度模型建立，此階段的主要目的提供正確的深度速度模型。利用所有相關的地質及地球物理資料，由震測解釋人員提供主要的地下解釋層面，與資料處理人員密切配合共同分析，透過複雜先進的深度速度模型分析技術，重複修正深度及速度建立最佳的深度速度模型。此模型影響深度移位處理至鉅，是非常重要的一個環節。（三）三維重合前深度移位處理，此階段的主要目的是利用前面建立的最後深度速度模型，進行三維深度移位處理，得到精確高品質的地下地質構造形貌。
 貳、目  的

CFC構造三維震測重合前深度移位處理的主要目標是（一）提供高品質資料﹐得以更清楚繪製於2.5至3.0秒或更深之儲油氣層與中新絖﹑漸新統及白堊紀地層不整合接觸情況，（二） 於垂直及水平速度梯度大之資料﹐使複雜之斷層能正確成像，（三）正確繪製下部漸新世不整面以下之地質構造。

中油公司為了確保CFC構造三維重合前深度移位處理資料處理品質，於處理重點期間派員現場監督品管協助該項處理工作。決定處理參數，監控處理進度，確保資料處理品質，使複雜地質構造斷層能正確成像，得以更清楚繪製CFC地下地質構造，增加油氣蘊藏量。此項處理工作概略可分成三個重要階段，(1)前處理(pre-processing)，(2)初始速度模型建立及最後速度模型的完成(initial velocity model and final model building)，(3)三維重合前深度移位處理(3D pre-stack depth migration)。
筆者此行主要目的係監控品管前處理階段的處理工作，決定前處理階段處理參數，確保資料品質，以利後續深度速度模型建立及三維重合前深度移位處理，並與該公司負責處理關人員細部討論整體處理流程及注意事項，以提高震測資料處理品質。
參、工作內容  

筆者奉派於九十一年九月二十二日啟程赴澳洲伯斯PGS公司，監控品管CFC三維震測資料重合前深度移位處理工作，前後為期十四天，於十月五日返國述職。筆者先與該公司主管及相關處理人員細部討論整個處理程序（如附件一），確認收到的震測資料是否齊全有無問題，並討論進行中的測試情形及往後必要的測試，並要求提供每週處理狀況及進度，依合約本計劃預計於92年5月16日完成，詳細處理時程如附件三。

該公司負責本像處理工作的主要人員是處理經理(Processing Manager) Mr. Charlie Har，區域地球物理師(Area Geophysicist) Mr. Chris Page，處理監督(Processing Supervisor) Mr. Ramon Ford，深度成像技術經理(Manager Depth Imagig Technology) Mr. Mazin Farouki 及兩位物探師。

經該公司區域地球物理師簡報之後，確定前處理所需要決定的參數及相關測試，筆者特別強調去除複反射的參數，要求更仔細的測試這些參數。在監督期間每日與該公司處理人員討論並要求測試項目，詳細如附件二之會議記錄，經過一再測試後，最後雙方確定的前處理參數如下：

重新採樣：
從二毫秒轉到四毫秒，最小相位抗映頻濾波器，巴特伍茲濾波器(Butterworth filter)，94Hz 72dB/oct。
真振幅恢復：
球面擴散修正及每秒2 dB 調幅（深度移位前去除球面擴散修正）。

TAU-P轉換：
慢度範圍(slowness range) -.658 to .658 s/km，p值數目961。

預測解迴旋：
維納李文遜演算法，單一窗制，0.01%白雜波，窗制大小24 ms，運算子大小240ms，設計窗制0 – 6000ms
TAU-P逆轉換：

垂直隔距時差修正（NMO）：   隨空間變化平滑的區域速度函數。
炸點FK濾波：
0 - 2000ms 不採用濾波器，2000ms - 3500ms採用濾波器，在+/- 5 ms/tr時振幅衰減6dB，最大衰減-40dB。濾波前先以128ms AGC 調幅，濾波後即移除AGC 調幅。

相鄰兩描線垂直相加：受波器間距變成25m，每個炸點由240條描線變成120條。

去除雜波：
對每一炸點採用時間窗制長度120ms，窗制時間增量60ms， 空間窗制7條描線。如果時間窗制內資料的均方根振幅在空間中間值0.9 - 1.1倍之外時，調整為空間中間值。
雷冬複反射消除： p值數目160條，模型最小隔距時差-200ms，模型與複反射最大隔距時差+1000ms，複反射最小隔距時差+80ms。複反射消除自800ms開始逐漸去除，自1200ms起則完全去除。

肆、 心得與建議

PGS公司主管及處理人員對此項工作很細心謹慎的處理，與本公司的配合度相當良好，相信可以得到理想的結果。

三維重合前深度移位處理，係處理構造複雜橫向速度變化大的地下地質唯一有效的方法。各大石油公司已將此技術廣泛應用到實際探勘上，是油氣探勘成功率提高的主要利器。由於此技術運算繁雜費時，速度模型建立不易，謹慎分析建立正確的速度模型，保留真振幅的深度移位，為得到好的三維重合前深度移位的主要關鍵。

重合前深度移位處理是以建立模型方式進行，在震測剖面上選取速度層面，再分析速度建立模型，是整個處理過程最關鍵的部分。鑑於錯誤的地質及速度模型可能導致不良處理結果，因此需要透過不斷的更新修正地質模型及速度模型以得到最合理的結果，所得到的深度剖面必須與速度模型與地質模型相吻合才是最正確可信的結果。重合前深度移位並非只是單純的一般資料處理，它也包括了部分地區解釋的成份在內，惟有地質解釋人員與處理人員充分合作才可得到一張具地質意義又兼具合理速度變化，可信度高的深度剖面。

速度變化激烈的地區，重合前深度移位理論上是比重合前時間移位更正確的技術。不過重合前深度移位需要很大的努力才能得到結果，而結果的品質又時常不能符合預期。因為要產生正確的速度模型是很困難的，有幾個因素例如不好的資料、不完美的物理假設、結果的不唯一性等都會造成錯誤的速度模型。使用錯誤的速度模型進行重合前深度移位會造成錯誤的假象，如重合不好，反射層在深度上位置錯誤。因此，重合前深度移位結果有時呈現比重合前時間移位結果還差。儘管間隔速度模型有錯誤，但它經常包含正確的分量。一個部分正確的速度模型進行重合前深度移位，如何能可靠地產生比重合前時間移位更有用的結果，需有其他處理或方法配合，例如加入重合前時間移位成像加強技術，而且不要期待移位結果是完美的。

目前支距幅變(Amplitude variation with Offset/Angle,  AVO/AVA)為油氣田潛能評估分析的重要技術，尤其是在三維測勘區，故目前的資料處理已經逐漸著重在真振幅保留，AVO及AVA的技術雖尚有不少的變數，但已被廣大應用，新技術仍持續的研展中，應用過程中仍需充分配合井下及其他資料，謹慎評估應用。本計劃的處理結果可以進一步的分析，以提供地質解釋人員更豐富的資訊，期使CFC油氣田更成功有效的開發。
附件一、海域三維震測資料重合前深度移位處理
1. 輸入資料 :
1. 輸入三維網格 :        12.5公尺 x 25.0公尺
2. 輸入原始資料体 :      全部炸點都需要
3. 輸入描線 :            6秒/2毫秒
4. 除海底面外﹐最多六個解釋層面
2. 輸出資料 :

1. 輸出資料 :             25.0公尺 x 25.0公尺
2. 輸出資料体 :           12公里 x 22公里
3. 總深部 :                8公里

4. 移位增量 :              5公尺
5. 移位橢錐面大小 :        4公里
6. 輸出重合數 (聚集數) :   60重合
3. 中油公司提供之輸入資料 :
1. 經處理錄於8MM Extrabyte 磁帶之定位資料。
2. 原始SEGY 格式之炸測記錄及觀測記錄。
3. ASCII 格式之時間移位資料体之解釋層面或構造圖 (深度處理用)。
4. 三維重合前時間移位處理之移位及重合速度 (用ASCII格式錄製在 Extrabyte 磁帶)。
5. 用 SEGY 格式錄製之三維重合前時間移位處理原始重合及移位資料体。
6. 展示數條經地質解釋之關鍵震測剖面圖。
7. 井下資料 (含聲波電測﹑地層密度電測﹑地層介面﹑校正炸測)。
8. UKOOA格式三維網格中心點座標之磁帶。
4. 前處理 :

1. 重新格式化/描線編輯。
2. 自２毫秒重新採樣為４毫秒並用合適之抗映頻濾波器。
3. 必要時採用最小相位高通濾波器。
4. 真振幅恢復。
5. 合併定位與震測資料。
6. 微量垂直隔距時差修正後﹐相鄰兩描線垂直相加。
7. 重合前解迴旋。
8. 初始速度分析(1.0公里(1.0公里之方格)。
9. 雷冬(Radon)複反射消除。
10. 輸出雷冬炸點聚集。
5. 三維速度深度模型建立之程序 : 

1. 初始速度深度模型 

(a) 以震測資料為基礎的地層間隔速度分析。

(b) 利用約六個三維解釋層面﹑均方根重合速度與井下資料等可用資訊，建立每一層面之初始三維間隔速度模型。如有需求﹐以提供之探井校正炸測解釋資料求出v0, kz函數。

(c) 以估算之間隔速度﹐將數個時間層面用圖形法移位成深度層面。

(d) 建立初始間隔速度及深度模型。

(e) 數條目標測線及全部三維資料体之三維重合前深度移位﹐以驗證初始間隔速度模型之合理精磪度。

2. 速度模型建立(三次累算)

(a) 全測區三維重合前深度移位處理之聚集，以0.5公里 x 0.5公里之方格輸出﹐ 所有沿線及交線亦需每隔1公里以25公尺同中點間距，輸出三維重合前深度移位處理之聚集。

(b) 用基於層面之方法進行速度精調。

(c) 以三維泛層析成像技術更新速度。

重複步驟(a)至(c)至少三次累算﹐一直到獲得最後滿意的速度模型。
6. 三維重合前深度移位處理 :
1. 輸入前處理雷冬炸點聚集。

2. 去除球面發散修正。
3. 三維真振幅克希荷夫法重合前移位處理。(最小使用4公里之橢錐面﹐5公尺之深度階距﹐每100公尺x 100公尺之方格計算三維走時)。

4. 用SEG Y格式備存深度移位聚集。
5. 深度移位聚集之同反射點重合。
6. 深度轉換為時間。
7. 必要時做重合後解迴旋。

8. 零相位之轉換 (用統計法導引轉換濾波器)

9. 時變濾波及振幅調整。
10. 最後重合前深度移位資料(含深度及時間兩種) 錄製於 SEGY格式 IBM 3590卡帶及 8mm Extrabyte磁帶。
7. 遞送資料 :

1. 經前處理之雷冬轉換炸點聚集資料﹐錄製於 SEGY格式之 IBM 3590匣式磁帶。
2. 最後之三維速度模型﹐錄製於 SEGY格式之 IBM 3590卡帶。

3. 最後深度移位所建構之任何地層﹐錄製格式為ASCII (Landmark)。
4. 速度模型建構程序中產生之全部目標測線﹐錄製於 SEGY格式之磁帶。
5. 原始最後重合前深度移位資料(含深度及時間兩種)﹐錄製於 SEGY格式 之IBM 3590卡帶。
6. 時變濾波及振幅調整之最後重合前深度移位資料(含深度及時間兩種)﹐錄製於 SEGY格式之 IBM 3590卡帶。
7. 最後重合前深度移位同反射點聚集﹐錄製於SEGY 格式之 IBM 3590卡帶。
附件二 品管期間與PGS公司處理人員會議記錄

Minutes of  Meeting  23 September 2002 CPC, PGS

RE: CFC3D PreSDM Testing

Location : 
PGS Perth office
CPC: 

Hsu Ching-Hsiang

PGS: 

Charlie Har

 


Chris Page




Maz Farouki




Raymon Ford




Denise Long




Ye Zaibing

 
Displays for test line 289 were shown.

Near trace and shot 100% displays were viewed.

Low cut filter tests were shown on four selected shots. Parameters used were 3, 4, 6 Hz zero phase Butterworth with 18dB/oct slope, compared with a display without low cut filter. Amplitude recovery was applied for display. CPC requested that a minimum phase filter be used.

 

Amplitude recovery tests consisted of Ursin gain with 0, 2, 4, 6dB/sec supplementary gain. The 2dB/sec version looked well balanced for display purposes. These gains will be backed out prior to depth migration.
 

Dip filtered shots were shown. The dip filter corresponded to a dip of 75 degrees in the shallow section. CPC expressed concern that fault planes may be attenuated.   Evidence of this was seen on the stacks, when comparing with and without dip filter. The deepest zone of interest is 2.6 – 3 secs, so a test was requested running the dip filter with taper on start 2000ms, full on at 3500ms.

 

Stacks comparing tx deconvolution, tau-p deconvolution and dip filter were shown.  These consisted of:

1. No FK 
No Decon

2. With FK 
No Decon

3. With FK 
TX Decon

4. With FK 
Tau-p Decon

It was observed that the Tau-p stacks had cleaner shallow data, and primary standout was better on the shots.

Noise caused by swell interference was observed on the data.  This type of noise occurs frequently on the data.  A 7-trace noise burst reduction ‘ensbal’ procedure was run after FK filter, and it was shown that these two processed combined effectively removed the noise contamination.
 

Displays of the CGG stack were shown for comparison with PGS processing.

 

Also shown were DMO stacks with and without FK filter on input.

 

It was requested that a test be run comparing dip filter before vs after Tau-p deconvolution.

 

A comparison between Tau-p transforms using 480 and 960 p-traces will be shown at the next meeting.

 

CPC requested that shots be displayed at a scale of 20 tr/cm.

 

CPC provided geological information relating to the various formation zones, as well as interpretation grids of top Oligocene. Top cretaceous and top Jurassic layers.   A new version of the ‘nav01’ navigation was also provided, file NAV01.NEW containing a shot not present on the dataset sent previously.
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Further displays for test line 289 were shown.

 

LOW CUT FILTER

Minimum phase low cut filter shot displays were shown. CPC enquired concerning the artefacts at the bottom of the data on the zero phase version. These are due to the filter being two-sided, whereas the minimum phase filter is one sided.

 

PGS stated they would like to do as little filtering as possible, and the 3 Hz appears sufficient to attenuate the majority of the noise. Either FK or Tau-P with the addition of ensemble balance attenuates the remaining noise seen on these records.

 

GAIN

For display purposes PGS recommended spherical divergence (Ursin) followed by 2 dB per second down to four seconds.

 

DIP FILTER

PGS recommended the application of a mild '75-degree' radial shot FK with NMO protection tapered on from 2 to 3.5 seconds. This FK has a maximum reject of 40 dB and is 6 dB down at 75-degree angle. Displays included shots and stacks with and without this proposed FK. CPC requested a difference plot, and enquired as to why the low frequency noise was lessened after FK filtering on the shot displays.

 

NOISE ATTENUATION

PGS recommended the application of a 7 trace ensemble balance to scale down noise bursts. This procedure works on 50% overlapping windows of 120 ms, and uses a 7-trace window. The median RMS amplitude is calculated for each window, and the centre trace is scaled down if it is greater than a threshold level times the median value. This is a proven AVO-friendly process; the effect is that the amplitudes remain the same after this process but the noise-bursts are scaled down so as to prepare the data adequately for pre-stack depth migration. Displays were shown of sample shot records with low-cut and FK, with and without ensemble balance.

 

TAU-P TRANSFORM

PGS preferred the Tau-P deconvolution to the TX deconvolution. In this respect, and if Tau-P deconvolution is selected, PGS recommends the following Tau-P parameters:-

960 p traces, p range +/- 0.657847 seconds per KM or water velocity or 1520 m/sec. Transform to be applied prior to trace summation.

The main loss in going to and from Tau-P has been the attenuation of first-arrival energy and random noise.

Displays were shown of selected shots before and after Tau-P transform, and relative amplitude difference displays.

 

TAU-P DECONVOLUTION

PGS recommended Tau-P deconvolution with 240 + 24 gap.
Displays included shots and stacks with low-cut filter, with and without Tau-P deconvolution versus the same parameters for TX deconvolution. In addition, autocorrelations in Tau- p domain, and in TX domain before and after Tau-P and TX deconvolution respectively.

 

DEPTH MIGRATION

PGS enquired re the two sets of interpretation (zap and no-zap in dataset name).  Are these based on different datasets or different interpretation vintages?  CPC needs to decide on preferred and advise. For each horizon, what is being picked (trough, zero-crossing, peak, etc)?

 

PGS prefers loading interpretation picks from XY coordinates.  The projection used in exporting picks not consistent with the P1/90 navigation data provided earlier.  PGS requested CPC resend using a consistent projection.

 

PGS noted the horizon interpretation appears to be continuous.  PGS would like, in addition, fault interpretation in ASCII picks and/or outline form.
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Further displays for test line 289 were shown.

CPC will defer the low cut filter decision depending on dip filter results.

CPC requested a frequency amplitude spectrum for a shot trace, pre low-cut filter, over the time range 2-5 seconds.

 

The dip filter difference display was shown. Tests running the dip filter before vs after Tau-p deconvolution were shown, and difference plots were requested. This is in order to test whether the Tau-p transform can effectively attenuate the noise without adversely affecting the deconvolution.

 

Stack difference plots between Tau-p deconvolution and FK before/after Tau-p deconvolution were shown, also the difference between no Tau-p deconvolution and Tau-p deconvolution.

 

A milder dip filter is to be tested.

 

There was some discussion concerning the difference between the 480 p-trace and 960 p-trace Tau-p transforms.  PGS to investigate.
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Further displays for test line 289 were shown.

 

An FK stack using 5ms/tr, and the corresponding subtraction, were shown. This was more acceptable to CPC than the 4.31ms/tr version.

 

It was again discussed re the projection used in exporting picks not being consistent with the P1/90 navigation data provided earlier. A P1/90 data dump was shown, and also the CGG processing report, to illustrate the projection being currently used.  CPC requested a printout of dumps from the SEG Y stack/migration data, and the UKOOA Bin Center dataset, to help clarify the problem. These were supplied. It was noted that the SEG Y shot and receiver x coordinates were in error.

 

There was some discussion re the noise burst attenuation (‘ensbal’) procedure. PGS to display subtractions comparing before and after the procedure, to ensure there are no AVO effects.

 

There was some discussion concerning the workings of the dip filter.

 

CPC requested further frequency amplitude plots, with 3, 4, 5Hz low cut filters applied.

 

A draft Gantt chart was shown and discussed.  This will be finalized once the awaited interpretation data arrives.  It is not yet known when this will be.
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Further displays for test line 289 were shown.

 

The following parameter decisions were made:

REFORMAT                   SEG-Y to internal format

                              Data length 6144ms

RESAMPLE                    From 2ms to 4ms

                              Minimum phase anti-alias filter

                              Butterworth 94Hz 72dB/oct

NAVIGATION DATA MERGE     Merge seismic data with navigation data

AMPLITUDE RECOVERY      Offset dependent geometrical spreading (Ursin g3 method). Spatially variant smoothed regional velocity function

TAU-P FORWARD TRANSFORM  
Slowness range -.658 to .658 s/km
           



  

Number of p values: 961

PREDICTIVE DECONVOLUTION  
Weiner-Levinson Algorithm

                              1 window, 0.01% white noise, trace by trace

                              Gap                       24ms
                              Active Operator length 

240ms

                              Full Operator length   

264ms

                              Design Window 

 
0 – 6000ms 

TAU-P INVERSE TRANSFORM

APPLY NMO               Spatially variant smoothed regional velocity function

SHOT FK FILTER             No FK applied 0 to 2000ms

                             FK ramped on 2000ms to 3500ms
                             Amplitudes 6dB down at +/- 5 ms/tr; max attenuation -40dB

                             Radial taper starting at 0ms/tr

128ms AGC applied before and removed after filter
ADJACENT TRACE SUM       2:1 trace sum to 25m group interval

                             240 traces in 120 traces out
NOISE BURST REDUCTION    Gate length constant 120ms, gate time increment 60ms 7 trace model.  Applied on 2D shot gathers. Data time window scaled to the spatial median if its mean amplitude is outside (0.9 - 1.1) times the spatial median.

REMOVE NMO

A display gain was agreed as follows:

DISPLAY GAIN               Exponential Gain Function

                              2 dB/sec from 0 to 4 sec

                              Constant from 4 to 6 sec

                              Time(ms)      Gain(dB)

                                   0          0
                                4000          8

                                6000          8

Stack displays have a further gain applied as follows, in order to better equalize the shallow and deep data.

DISPLAY GAIN               Exponential Gain Function

                              Time(ms)      Gain(dB)

                                 250          0
                                1250          4

                                1750         10

                                6000         10

During production, the deconvolution dataset will be output as well as the data after shot FK. This will enable a 3D depth migration to be performed on the test line to ensure no data degradation occurs due to the application of the dip filter.

CPC requested to discuss the proposed velocity picking for the production radon de-multiple application. For the current tests conventional NMO velocity analyses were run. 
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Further displays for test line 289 were shown.

 

From NMO corrected cdp displays, initial test parameters were set as follows (data was first interpolated in the cmp domain to 60 fold):

	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	80
	-200
	+600
	+100

	160
	-200
	+600
	+100

	320
	-200
	+600
	+100


Then the model moveout range was tested

	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	160
	-100
	+600
	+100

	160
	-400
	+600
	+100

	 
	 
	 
	 

	160
	-200
	+400
	+100

	160
	-200
	+ 800
	+100

	 
	 
	 
	 


Then the multiple moveout range was tested:

	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	160
	-200
	+600
	+50

	160
	-200
	+600
	+200

	 
	 
	 
	 


	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	160
	-100
	+600
	+100

	160
	-400
	+600
	+100

	 
	 
	 
	 

	160
	-200
	+400
	+100

	160
	-200
	+ 800
	+100

	160
	-200
	+1200
	+100

	 
	 
	 
	 


 

A few subsidiary tests were run as follows:

	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	160
	-200
	+1200
	+200

	160
	-200
	+800
	+100

	160
	-100
	+800
	+100

	 
	 
	 
	 


 

PGS retested the number of p traces, as follows:

	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	80
	-100
	+1200
	+100

	160
	-100
	+1200
	+100

	320
	-100
	+1200
	+100

	 
	 
	 
	 


 
PGS to run stack comparisons using model range –100 to 1200ms, multiple range +100 to 1200ms.

 

CPC requested a test (1) of the model range –100 to 1000ms, multiple range +80 to 1000ms, and also (2) model range –100 to 1200ms, multiple range +80 to 1200ms.

CPC requested a display of forward/reverse parabolic Radon transform with no demultiple, once the number of p traces is finalized, to ensure the integrity of the transform.

CPC mentioned that the depth migration output gathers would, by summing adjacent bins in the inline direction, be 60 fold. 
PGS to provide a comparison between the CGG processed data and PGS processed data, in order to finalize the processing parameters decided earlier.

 

Velocities for the production amplitude recovery, dip filter, noise burst suppression and Adjacent Trace Sum will be derived from the smoothed CGG PreSTM velocities provided by CPC.
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Further displays for test line 289 were shown.

 

The CGG raw stack was compared to a PGS raw stack.

	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	160
	-100
	+1000
	+100

	160
	-100
	+1000
	+80

	 
	 
	 
	 


A stack was shown, comparing demultiple vs no demultiple with the following parameters:

	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	160
	-200
	+1200
	+100


 PGS recommended the following parameters: 

	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	160
	-200
	+1000
	+80


CPC mentioned that a bottom and edge taper would likely be required prior to migration.

 

CPC emphasised that during all stages including depth migration close attention must be paid to maintaining true amplitude.

 

All available interpreted horizons (three) have been sent to PGS.  Three more horizons will need to be interpreted by PGS.
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Further displays for test line 289 were shown.

 

The CGG raw stack was compared to a PGS raw stack with no demultiple. The CGG data has had no demultiple applied. The data tied well. PGS to display a demultipled stack for comparison with the CGG display.

 

The modelled multiples were shown, after parabolic Radon transform with 80, 160 and 640 p traces. 160 p traces were deemed adequate.

 

A stack was shown, comparing demultiple vs no demultiple with the parameters recommended the previous day. This was acceptable to CPC. Final parameters agreed on were:

	Number of p traces
	Model minimum moveout (ms)
	Model + Multiple maximum moveout (ms)
	Multiple minimum moveout

	160
	-200
	+1000
	+80


The demultiple is to start tapering on at 800ms, and is full on at 1200ms.

A non-hyperbolic event on the non-demultipled gather display was reviewed.

PGS proposed that two events, to be specified by CPC, would be displayed in the cmp domain at certain locations, and the AVO of these events tracked during processing to ensure no unacceptable distortions arise.

Interpreted sublines and xlines, received that day, were reviewed. PGS requires guidance for three shallow horizons at intermediate times above the interpretations already received, so as to have at least six horizons in the depth model.  CPC undertook to email interpretations of three shallow horizons, preferably on a subline and xline intersecting at a well location. Once these are received OK this will constitute the offical project kick-off date.  
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