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艾默生数字化智能工厂建议
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ISA S95 企业自动化模型

Emerson Confidential
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艾默生平台的解决方案

Emerson Confidential

L4

L0

L1

L2

L3

Physical Manufacturing / Packaging Processes 

Discrete & Process 
Device  Comm. Network

Operations 
Information 

Network

Weigh and 
Dispense

Mixing Granulation Drying Pressing Coating Blistering
Check and 

Seal
Print Id & 

Expiry

SAP ERP across all 
functions

Sparta Trackwise as QMS

Tumble and Tunnel 
Drying

Rapid Mixing 
Granulator

Fluid Bed 
Processor

Various Station 
Compression machine

SCADA Systems

CVC, Sachet and 
Blister Packing 

Machine.
Multiple 

Packaging Lines

Control From SCADA Track and Trace System

Labware LIMS for QC 
Processes

企业系统与生
产系统之间的
断层

Mettler Toledo 
Scales (WD)

HPLC based 
QC checks

eLMS
Standalone systems

Tablet 
printing

Automated 
Inspection systems

L0, L1, L2, L3, L4 defined as per ISA 95 Standards

http://www.google.co.in/imgres?imgurl=http://www.spartasystems.com/uploadedImages/Sparta_WebSite/Side_Bar_Content/trackwise_ad.jpg&imgrefurl=http://www.spartasystems.com/news-and-events/media-coverage/benefits-enterprise-wide-quality-management/&usg=__qEOrH3SW3bGMx-KjklKTgilgjrA=&h=98&w=206&sz=5&hl=en&start=6&zoom=1&tbnid=TLjzVIU1bDNX6M:&tbnh=50&tbnw=105&ei=wp4GUOPbGYj5rQfdg7y9Bg&prev=/search?q=TrackWise&um=1&hl=en&safe=active&gbv=2&tbm=isch&um=1&itbs=1
http://www.google.co.in/imgres?imgurl=http://i01.i.aliimg.com/photo/v0/110580761/BBA211_Mettler_Toledo_Scale.jpg&imgrefurl=http://www.alibaba.com/product-free/110580761/BBA211_Mettler_Toledo_Scale/showimage.html&usg=__bDvTznQbwtnKiGm-KIUcIA_oawY=&h=259&w=185&sz=7&hl=en&start=7&zoom=1&tbnid=wfwdWdr1ZT5ibM:&tbnh=112&tbnw=80&ei=VJsHULSSNMWsrAfb3szBAg&prev=/search?q=meter+toledo+scale+manufacturing&hl=en&safe=active&gbv=2&tbm=isch&itbs=1
http://www.google.co.in/imgres?imgurl=http://www.capplustech.com/softgel/images/tumble_drying.gif&imgrefurl=http://www.capplustech.com/softgel/drying.htm&usg=__TTaVst53HI_xegh7Ub0x4hLUZWM=&h=505&w=417&sz=125&hl=en&start=8&zoom=1&tbnid=95kOECvTm9tIgM:&tbnh=130&tbnw=107&ei=PacHUKiJN8KmrAfDysTgAg&prev=/search?q=tumble+drying+capsules&hl=en&safe=active&gbv=2&tbm=isch&itbs=1
http://www.google.co.in/imgres?imgurl=http://www.srindustry.com/images/rapid_mixer_granulator_rmg.jpg&imgrefurl=http://www.srindustry.com/granulating_equipments.htm&usg=__1Qf0sR5ex4k_CEHm092fHTPjvpE=&h=503&w=500&sz=53&hl=en&start=1&zoom=1&tbnid=1xleX8MwRRQOYM:&tbnh=130&tbnw=129&ei=yacHULipGYLLrQeM_snTAg&prev=/search?q=rapid+mixing+granulator&hl=en&safe=active&gbv=2&tbm=isch&itbs=1
http://www.google.co.in/imgres?imgurl=http://www.niroinc.com/images/pharma_systems/fluid_bed_processor.jpg&imgrefurl=http://www.niroinc.com/pharma_systems/fluid_bed_drying.asp&usg=__lN5V-h4wR7vImAaLGh6a8B1VAeY=&h=284&w=233&sz=12&hl=en&start=1&zoom=1&tbnid=9k1mKDbkzdJqUM:&tbnh=114&tbnw=94&ei=86cHUOaHIY3rrQfOmPjlAg&prev=/search?q=fluid+bed+processor&hl=en&safe=active&gbv=2&tbm=isch&itbs=1
http://www.google.co.in/imgres?imgurl=http://www.vitropharmamachinery.com/images/table_compression_machine.gif&imgrefurl=http://www.vitropharmamachinery.com/table_compression_machine.html&usg=__Md2cgglRUOeQRQhK932VcoMwCUM=&h=249&w=220&sz=35&hl=en&start=1&zoom=1&tbnid=4R56zZZjBmIK0M:&tbnh=111&tbnw=98&ei=VqgHUOmvN4nSrQesu5DXAg&prev=/search?q=compression+machine+tables&hl=en&safe=active&gbv=2&tbm=isch&itbs=1
http://www.google.co.in/imgres?imgurl=http://www.pharmaceutical-int.com/upload/image_files/suppliers/gallery/167/checkweighers/track-trace-system.jpg&imgrefurl=http://www.pharmaceutical-int.com/gallery/checkweighers/track-trace-system_01.html&usg=__oWCoFiRCgqVWwvti1cnqmXLKEYI=&h=630&w=600&sz=35&hl=en&start=3&zoom=1&tbnid=2pyCQ5OxwvIInM:&tbnh=137&tbnw=130&ei=_KIHUOOxI4bwrQeowIzgAg&prev=/search?q=track+and+trace+system&hl=en&safe=active&gbv=2&tbm=isch&itbs=1
http://www.google.co.in/imgres?imgurl=http://www.scientific-computing.com/images/suppliers/lw_logo copy.gif&imgrefurl=http://www.scientific-computing.com/suppliers/supplier_details.php?supplier_id=136&usg=__itYziMtfCl4gs_WabdHdVJGNir8=&h=180&w=240&sz=8&hl=en&start=7&zoom=1&tbnid=YJ4EmncHrrK8sM:&tbnh=83&tbnw=110&ei=pAANUMruLs6trAewxajJCA&prev=/search?q=labware+LIMS&hl=en&safe=active&gbv=2&tbm=isch&itbs=1
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国际上流行的企业系统架构

Emerson Confidential
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智能化生产管理解决方案

Emerson Confidential
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目前在制药行业的挑战

Emerson Confidential

• 制药的生产必须确保

– 生产流程正确

– 物料正确

– 设备正确

– 操作人员正确

– 可追溯
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生产管理和合规的解决方案 - Syncade

Emerson Confidential

Resource Solution

设备 Equipment Tracking 

(ET) Module

人员 Training Module

物料 Material Management 

(MM) Module and 

Weigh and Dispense 

(WD) Module

文档 Document Control and 

Archiving (DCA) Module

订单 Order Management 

(OM) Module

批记录 Workflow Module

配方 Recipe Authoring

所有 Security and Audit (SA) 

Module

 专门为制药行业研发

 符合 21CFR Part 11

 模块化和可扩展

 100% 可组态

 基于网页的架构确保非常容易连接到整个企业其他
系统
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Syncade 模块

Emerson Confidential

• Weigh and Dispense (WD) 称重模块

• Equipment Tracking (ET) 设备跟踪模块

• Document Control and Archiving (DCA) 文档管理模块

• Recipe Authoring (RA) 配方授权模块

• Electronic Batch Records(EBR) 电子批记录

• Material Management(MM) 物料管理模块

• Security and Audit(SA) 安全和审计

• Training and Development (TD) 培训和发展
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Syncade
智能化生产管理方案

Emerson Confidential
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模块的详细介绍

Emerson Confidential
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文档管理模块

Emerson Confidential

• 定义审阅 / 批准的流程

• 管理主配方, 电子批记录, and SOPs

• Execute Change Requests 执行变更需求

• Users only access effective documents 用户只能看到当前有效的文档
Resources

Opérations
Quality

Information

电子文档管理解决方案

简化审阅和批准的流程有利于提高质量

http://www2.emersonprocess.com/en-US/brands/syncade/Quality/document/Pages/DocumentControl.aspx
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DCA – 文档控制和存储

Emerson Confidential

 存储主批记录和批报告

 支持文档生命周期管理包括文档状态
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内嵌的 Document 文档生命周期管理

Emerson Confidential

• cGMP document life cycle / Electronic routing / Versions control
• Engineering practice and good documentation practice

PendingPending

Check OutCheck Out

CancelledCancelled

ArchivedArchivedEffectiveEffectiveApprovedApproved

Check InCheck In

SuspendedSuspended
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Material Management 物料管理

Emerson Confidential

Resources

OpérationsQuality

Information

• Define Material Masters

• Receive, Ship, and Manage Inventory

• Allocate, Weigh, and Dispense

• Track, and Provide Genealogy

库存解决方案

预防失误

http://www2.emersonprocess.com/en-US/brands/syncade/ResourceMngt/Materials/Pages/Materials.aspx
http://www2.emersonprocess.com/en-US/brands/syncade/Quality/security/Pages/Security.aspx
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物料管理 - MM

Emerson Confidential

• Material specification 物料说明书

• 生产配料

– 先进先出，后进后出，过期时间

• Quality Assurance disposition

– Expiration, retest dates, Quarantine status

• 库存管理功能Inventory management functionality

– Receiving, shipping, … 收货，发货

• Track material genealogy 跟踪物料族谱

• Real-time update for Inventory Control 库存控制的实时更新
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物料管理 - MM

Emerson Confidential
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WD – 什么是“Material Weighing” Procedure

Emerson Confidential

[File Name or Event]
Emerson Confidential
27-Jun-01, Slide 2

订单的预创建 下订单到生产 选取物料 预称重设
备检查

Pre-weigh 

Checks

条形码扫描物
料

称重

Lab
el 

P
rin

ter

Room Temperature, 
Pressure etc

Bench Scales

B
ar

co
d

e 
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an
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Weigh & Dispense 
Terminal

Floor Scales
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称重 & 分配 - WD

Emerson Confidential

• 配料的各种类型

• Operator guidance 操作指南
– Protection equipments 保护设备

– Environmental warnings 环境警告

– Safety indications 安全指示

• 特殊物料配料和位置需要确认
– Toxic Material 有毒物料

– Explosion-proof rooms防爆房间

• 和电子秤集成

• Real-time update for Inventory Control库存控制的实时更新



21

称重 & 分配 - WD

Emerson Confidential
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设备跟踪 - ET

Emerson Confidential

• 减少手动设备操作记录

– 使用状况,维修, 清洁, 校验，状态，事件记录

– 其他数据

• 跟踪设备使用情况

– 收集正在使用设备实时数据

• 确认正在使用设备的状态

– 清洁，校验，消毒，验证

• 简单明了呈现设备历史

• 工作流程的管理
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设备跟踪 - ET

Emerson Confidential
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设备管理

Emerson Confidential

特色

•可以看到全厂设备的状态

•广泛的已组态设备状态模型

•灵活的事件定义-可以包括工作流

•灵活的事件触发- 内部和外部触发均
可基于设备类和远程模型，易于复制

•比较简单添加特殊用户的方案

UNAVAILABLE

In-Use/

Complete

In-Use/

Start

CIP

IN USE

Inactivate Tank

INACTIVATED

CIP’d
Pass

CLEAN

WFO Rinse 

WFO Rinse Fail

OUT OF SERVICE                   AVAILABLE

Out of 

Service

Visual Check
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电子工作流 - EWI

Emerson Confidential

• 根据生产的步骤程序化控制

• 确保正在使用正确的SOP

• 确认设备和物料的状态

• 确认操作员的资质

• 生产不可修改的生产批记录

• 完全符合审计和跟踪的生产数据

• 回放和仿真功能
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电子工作流

Emerson Confidential
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EWI电子工作流 – 当前的步骤

Emerson Confidential
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EWI – 回放功能

Emerson Confidential
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EWI – 电子批记录

Emerson Confidential
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安全和审计 - SA

Emerson Confidential

• Users, profiles and access management

• Interfaces with domain management Microsoft Windows™ Active 
Directory

• Provides a full audit trail history

• Uses encryption and check sum data protection

• Ensure compliance with 21 CFR Part 11
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培训和发展 - TD

• Maintains training requirements 

• Integrates training certifications real-time with production

• Training reports and department views

• Ability to self-certify

• Linked to DCA for document training use before approved 

document promotion to effective status occurs

– Create a rule for effective status: When XX% operators trained in SOP123, 

it is promoted to effective status.

Emerson Confidential
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工业4.0项目概念设计

Emerson Confidential
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概念设计工作范围

• 了解PAS和Syncade之间的功能划分范围

• 定义每个接口的要求

• MES原则的制定

• 项目执行的预估-详细设计，执行，测试和发货

• 通过现场的多次交流确定MES的标准

Emerson Confidential
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概念设计的输出资料

• URS 

• 操作观点的申明 (with S95 breakdown w/other systems)

• 系统架构 – hardware & software (including interfaces defined on next 
slide)

• High Level Guideline Documents supporting User Requirements:

– DCA(Integration with Docspace)

– Equipment Management(Integration with SAP PM)

– Material Management/W&D(Integration with WMS and SAP)

– Order Management/Recipes(Integration with SAP)

– Interfaces – see next slide (does not include PLM or Operational Intelligence)

– Training Management(Integration with Compliancewire)

– Reports & Dashboard - Batch End Reporting and Review by Exception process 

• Prototype – Syncade/DCS interface

• Estimate for Project execution

Emerson Confidential
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项目的概念设计进度表

Emerson Confidential
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案例分享

Emerson Confidential
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案例分享 – 系统分析图

Emerson Confidential

Interface Prototype and Guidelines for:  

•Syncade Integration to Automation Layer 

High level Guidelines for Interfaces to:

•SAP

•WMS 仓库管理系统 Swisslog

•eLIMS Sample Management

•Compliancewire Training

•Docspace Document Management

•OSI Pi Historian

•Loftware Labeling system

•Serialization Site Repository 爱创
•SAP PM CMMS Maintenance

TBD:

- TrackWise

- Scheduler

WMS
仓库管理软件

顺控程序

Production order status

Material consumptions
Production plan status
Inventory update

Resource usage data

Master material data
inventory

Material lot status
Production Plan

Maintenance schedule
Production orders

Calibration status

Process 
Control

System(s)

ERP

MES

EMS/BMS 称重中心系统
移动设备

Environmental data Alarm & Events

OSI PI

文档管理系统

SOP, WI

培训管理系统

用户
(登陆和密码管理)

Login 

verification
UserID & PW

Training 
Records

ChecK

生产智能化
门禁系统

QA系统

LIMS
实验室分析系统

条码追溯
系统

DCS 
自控层

SYNCADE
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典型的项目组架构

Emerson Confidential

项目主任工程师

质量

工厂智能化顾问

MES工程师

项目控制

项目经理

文档控制
IT工程师 数据集成工程师
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Syncade用户

Emerson Confidential

302 hospital project is a 

pharmaceutical plant with OSD 

(oral solid drug) products

http://www.repligen.com/
http://www.isolagen.com/index.htm
http://www.centocor.com/centocor/index.html
http://www.elan.com/
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国际制药客户

http://www.lonza.com/group/en.html
http://www.isolagen.com/index.htm
http://www.tycohealthcare.com/
http://www.janssenpharmaceutica.be/index_N.asp
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中国的制药客户
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